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Notice 
1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products 

and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your 
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use 
of these circuits, software, or information. 

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, 
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this 
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics 
or others. 

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, 
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required. 

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any 
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering. 

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for 
each Renesas Electronics product depends on the product’s quality grade, as indicated below. 
 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home 

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc. 
 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key 

financial terminal systems; safety control equipment; etc. 
 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space 
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics 
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product 
that is inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document. 

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics 
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but 
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS 
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING 
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, 
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND 
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT 
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH 
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO 
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE. 

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for 
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by 
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas 
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such 
specified ranges. 

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific 
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability 
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics 
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily 
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as 
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for 
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are 
responsible for evaluating the safety of the final products or systems manufactured by you. 

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas 
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of 
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these 
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance 
with applicable laws and regulations. 

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is 
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations 
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions. 

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or 
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document. 

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics. 
14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas 

Electronics products. 

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled 
subsidiaries. 

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics. 
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General Precautions in the Handling of Microprocessing Unit and 
Microcontroller Unit Products 
The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the 
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products. 

1. Precaution against Electrostatic Discharge (ESD) 
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps 

must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be 

adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity. 

Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and 

measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor 

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices. 
2. Processing at power-on 

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of 

register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset 

pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins 

in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the 

level at which resetting is specified. 
3. Input of signal during power-off state 

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O 

pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal 

elements. Follow the guideline for input signal during power-off state as described in your product documentation. 
4. Handling of unused pins 

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are 

generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of 

the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal 

become possible. 
5. Clock signals 

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program 

execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator 

during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal 

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable. 
6. Voltage application waveform at input pin 

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL 

(Max.) and VIH (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the 

input level is fixed, and also in the transition period when the input level passes through the area between VIL (Max.) and VIH (Min.). 
7. Prohibition of access to reserved addresses 

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these 

addresses as the correct operation of the LSI is not guaranteed. 
8. Differences between products 

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems. 

The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms 

of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values, 

operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product. 
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1. Overview 

1.1 Introduction 
The RZ/Five includes: 

 
− 1.0 GHz AndesCore™ AX45MP Single Core core, 

− Memory controller for DDR4-1600 / DDR3L-1333 with 16 bits, 

− USB2.0 host / function interface, 

− Gigabit Ethernet interface, 

− SD card host interface, 

− CAN interface, 

− Sound interface 

 

NOTE 

● AndesCore is registered trademark of Andes Technology Corporation. All other brands or product names are the 
property of their respective holders. 

● There are 2 types in RZ/Five. 

Group Part Number Part differentiator Package Note 

RZ/Five R9A07G043F01GBG Full featured,  
Gigabit Ethernet Interface 2 channels 

361-pin BGA,  
13-mm square,  
0.5-mm pitch 

Package compatible with 
RZ/G2UL (Type-1) 

 R9A07G043F00GBG Full featured,  
Gigabit Ethernet Interface 1 channel 

266-pin BGA,  
11-mm square,  
0.5-mm pitch 

— 
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1.2 List of Specifications 

1.2.1 CPU Core 
 
Item Description 

System CPU AX45MP [RZ/Five] 
● AndesCore™ AX45MP Single core 1.0 GHz 
● L1 I-cache 32 Kbytes (Parity) / D-cache 32 Kbytes (ECC) 
● ILM 64 Kbytes (ECC) / DLM 64 Kbytes (ECC), Total 128 KBytes 
● L2 cache 256 KBytes (ECC) 
● Floating point extension DSP/SIMD ISA 
● AndeStar™ V5 Instruction Set Architecture (ISA) 

Boot [RZ/Five] 
● 6 boot modes 

  Boot Mode 0: Booting from eSD 

  Boot Mode 1: Booting from eMMC (1.8 V) 

  Boot Mode 2: Booting from eMMC (3.3 V) 

  Boot Mode 3: Booting from a serial flash memory (Single / Quad/Octa) connected to the SPI 
Multi I/O or Octa I/F bus space (1.8 V) 

  Boot Mode 4: Booting from a serial flash memory (Single / Quad) connected to the SPI Multi 
I/O bus space (3.3 V) 

  Boot Mode 5: Booting from SCIF download 

Debug Interface [RZ/Five] 
● AndesCore™ AX45MP Debug Subsystem 
● JTAG interface supported 

 ● Embedded Debug Module with up to 8 triggers 
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1.2.2 CPU Peripheral 
 
Item Description 

Clock Pulse Generator  
(CPG) 

[RZ/Five] 
● Generates the clocks from external clock (EXCLK 24 MHz). 

 Maximum AndesCore™ AX45MP Single core clock: 1.0 GHz 
 Maximum DDR clock: 666 MHz (DDR3L-1333), 800 MHz (DDR4-1600) 
 Maximum AXI-bus clock: 200 MHz 
 Maximum APB-bus clock: 100 MHz 

● SSC (Spread Spectrum Clock) supported 

Direct Memory Access Controller  
(DMAC) 

[RZ/Five] 
● 2 modules, 16 channels per module 
● Transfer request: On-chip peripheral request / auto request (software trigger) 
● A specific DMA transfer interval can be specified to adjust the bus occupancy. 
● LINK mode (DMA transfer under descriptor control) supported 
● Transfer information can be automatically reloaded 

Platform-Level Interrupt Controller 
(PLIC) 

[RZ/Five] 
● Andes Platform-Level Interrupt Controller 
● 255 priority levels available 
● Software-programmable interrupt generation 
● External Interrupt pins (NMI, IRQ7 to IRQ0, TINT31-0) 
● On-chip peripheral Interrupts: priority level set for each module 

General-purpose I/O  
(GPIO) 

[RZ/Five] 
● General-purpose I/O ports 

Thermal Sensor Unit  
(TSU) 

[RZ/Five] 
● 1 channel 

 

1.2.3 Internal Memory 
 
Item Description 

System RAM [RZ/Five] 
● RAM of 128 Kbytes (ECC) 
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1.2.4 External Memory Interface 
 
Item Description 

External Bus Controller for 
DDR3L / DDR4 SDRAM  
(DDR) 
 

[RZ/Five] 
● Support DDR3L-1333 / DDR4-1600 
● Bus Width: 16-bit 
● In line ECC supported (Support error detection interrupt) 
● Memory Size: Up to 4 Gbyes 
● Auto Refresh supported 

SPI Multi I/O Bus Controller [RZ/Five] 
● 1 channel (4-bit Double data rate) 
●  serial flash  with multiple I/O bus sizes (single / quad) can be connected 
● External address space read mode (built-in read cache) 
● SPI operation mode 
● Maximum Clock Frequency: 

– 50 MHz (Quad-SPI DDR) 
– 66 MHz (Quad-SPI SDR) 

SD Card Host Interface / 
Multimedia Card Interface  
(SD/MMC) 

[RZ/Five] 
● 2 channels 
● Channel 0 supports SDHI / e-MMC (boot supported) 
● Channel 1 supports SDHI 
● SD memory I/O card interface (1-bit / 4-bit SD bus) 
● SD, SDHC and SDXC SD memory card access supported 
● Compliant with SD 3.0 
● Default, high-speed, UHS-I/SDR50, SDR104 transfer modes supported 
● Error check function: CRC7 (Command), CRC16 (Data) 
● Card detection function, write protect supported 
● MMC interface (1-bit / 4-bit / 8-bit MMC bus) 
● e-MMC device access supported 
● Compliant with eMMC 4.51 
● High-speed, HS200 transfer modes supported 
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1.2.5 Sound Interface 
 
Item Description 

Serial Sound Interface  
(SSI) 

[RZ/Five] 
● 4 channels bidirectional serial transfer 
● 2 external clock sources available 
● Duplex communication (channel 0, 1, and 3) 
● Support of I2S / Monaural / TDM audio formats 
● Support of master and slave functions 
● Generation of programmable word clock and bit clock 
● Multi-channel formats 
● Support of 8, 16, 18, 20, 22, 24, and 32-bit data formats 
● Support of 32-stage FIFO for transmission and reception 
● Support of LR-clock continue function in which the LR-clock signal is not stopped 

Sampling Rate Converter  
(SRC) 

[RZ/Five] 
● 1 channel 
● Data format: 16-bit (stereo / monaural) 
● Sampling Rate 

  Input: Selectable from 8 kHz, 11.025 kHz, 12 kHz, 16 kHz, 22.05 kHz, 24 kHz, 32 kHz,  
44.1 kHz, 48 kHz 

  Output: Selectable from 8 kHz*, 16 kHz*, 32 kHz, 44.1 kHz, 48 kHz  
(*: can select in 44.1 kHz input mode) 

 ● SNR: More than or equal to 80 db 

 

1.2.6 Storage and Network 
 
Item Description 

USB2.0 Host / Function  
(USB) 

[RZ/Five] 
● 2 channels (ch0: Host-Function ch1: Host only) 
● Compliance with USB2.0 
● Supports On-The-Go (OTG) Function 
● Supports Battery Charging Function 
● Internal dedicated DMA 

Gigabit Ethernet Interface  
(GbE) 

[RZ/Five] 
● Number of channels 

– 2 channels: Support by 361-pin BGA 
– 1 channel: Support by 266-pin BGA 

● Supports transfer at 1000 Mbps and 100 Mbps, 10 Mbps 
● Supports filtering of Ethernet frames 
● Supports interface conforming to IEEE802.3 PHY RGMII (Reduced Gigabit Media Independent 

Interface) 
● Supports interface conforming to IEEE802.3 PHYMII (Media Independent Interface) 

Controller Area Network Interface  
(CAN) 

[RZ/Five] 
● 2 channels 
● ISO 11898-1 (2003) compliant 
● CAN-FD ISO 11898-1 (CD2014) compliant 
● Message buffer 

– Up to 64 × 2-channel receive message buffer: Shared among all channels 
– 16 transmit message buffers per channel 
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1.2.7 Timer 
 
Item Description 

Multi-function Timer Pulse Unit 3  
(MTU3a) 

[RZ/Five] 
● 9 channels (16 bits × 8 channels, 32 bits × 1 channel) 
● Module clock frequency (P0ϕ): 100 MHz 
● Maximum 28 lines of pulse inputs/outputs and 3 lines of pulse inputs 
● 14 types of count clocks selectable 
● Input capture function 
● 39 outputs compare and input capture registers 
● Counter clear operation (Simultaneous counter clearing by Compare match or Input capture is 

available) 
● Simultaneous writing to multiple timer counters (TCNT) 
● Synchronous input/output of each register due to synchronous operation of the counter 
● Buffered operation 
● Cascade-connected operation 
● 43 types of interrupt sources 
● Automatic transfer of register data 
● Pulse output modes  

Toggle, PWM, complementary PWM, and reset-synchronized PWM modes 
● Synchronization of multiple counters 
● Phase counting mode 

– 16-bit mode (channel 1 and 2) 
– 32-bit mode (channel 1 and 2) 

● Counter function of dead time compensation 
● Digital filter functions for the input capture and external count clock pin 

Port Output Enable 3  
(POE3) 

[RZ/Five] 
● Control of the high-impedance state of the MTU3a waveform output pins 
● Activation with four input pins 
● Activation on detection of short-circuited outputs 
● Activation by register write 
● Additional programming of output control target pins is possible. 

Watchdog Timer  
(WDT) 

[RZ/Five] 
● 1 channel 
● A counter overflow can reset the LSI 
● CPU parity error can reset the LSI 

General Timer  
(GTM) 

[RZ/Five] 
● 32 bits × 3 channels 
● Two operating modes 

– Interval timer mode 
– Free-running comparison mode 
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1.2.8 Peripheral Module 
 
Item Description 

I2C Bus Interface  
(I2C) 

[RZ/Five] 
● 4 channels (ch0,1 = Dedicated pin, ch2,3 = Multiplexed pin) 
● Master mode and slave mode supported 
● Support for 7-bit and 10-bit slave address formats 
● Support for multi-master operation 
● Timeout detection 

Serial Communication Interface 
with FIFO 
(SCIFA) 

[RZ/Five] 
● 5 channels 
● Clock synchronous mode or asynchronous mode selectable 
● Simultaneous transmission and reception (full-duplex communication) supported 
● Dedicated baud rate generator 
● Separate 16-byte FIFO registers for transmission and reception 
● Modem control function (channel 0, 1, and 2 in asynchronous mode) 

Serial Communication Interface  
(SCI) 

[RZ/Five] 
● 2 channels 
● Clock synchronous mode, asynchronous mode, or smart card interface mode is selectable 
● Simultaneous transmission and reception (full-duplex communication) supported 
● Dedicated baud rate generator 
● LSB first / MSB first selectable 
● Modem control function 
● Encoding and decoding of IrDA communications waveforms in accord with version 1.0 of the 

IrDA standard (on channel 0) 

Renesas Serial Peripheral  
Interface (RSPI) 

[RZ/Five] 
● 3 channels 
● SPI operation 
● Master mode and slave mode supported 
● Programmable bit length, clock polarity, clock phase can be selected 
● Consecutive transfers 
● LSB first / MSB first selectable 
● Maximum transfer rate: 33 Mbps 

 

1.2.9 Security 
 
Item Description 

Trusted Secure IP  
(TSIP)  
[option] 

[RZ/Five] 
● Security algorism 

– Common key encryption: AES 
– Non-common key encryption: RSA, ECC 

● Other features 
– TRNG (true-random number generator) 
– Hash value generation: SHA-1, SHA-224, SHA-256, GHASH 
– Support of Unique ID 

One Time Programmable memory  
(OTP) 

[RZ/Five] 
● A nonvolatile memory that can be written only once 
● Security setting, authentication setting are possible 
● Support one time read function (128 bytes) 
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1.2.10 Analog 
 
Item Description 

A/D Converter 
(ADC) 

[RZ/Five] 
● 2 channels 
● Resolution: 12-bit 
● Input Range: 0 V ~ 1.8 V 
● Conversion Time: 1 µs 
● Operation Mode: Single Scan / Continuous Scan 
● Condition for A/D conversion start 

– Software trigger 
– Asynchronous trigger: External trigger supported 
– Synchronous trigger: MTU timer 

 

1.2.11 Others 
 
Item Description 

Boundary Scan [RZ/Five] 
● Boundary scan based on IEEE 1149.1 via JTAG interface is supported. 

Note that some module pins are not available on this boundary scan. 

 

1.2.12 Power Supply Voltage 
 
Item Description 

Power supply voltage [RZ/Five] 
● VDD, PLLn_DVDD11 (n = 23, 5): 1.05 to 1.15 V 
● DDR_VDDQ: 1.14 to 1.26 V (DDR4) / 1.283 to 1.45 V (DDR3L) 
● VDD18, ADC_AVDD18, PLLn_AVDD18 (n = 1, 23, 4, 5, 6): 1.62 to 1.98 V 
● OTP_VDD18, USB_VDD18 
● PVDD: 2.97 to 3.63 V 
● USB_VDD33: 3.00 to 3.60 V 
● SDn_PVDD (n = 0, 1), SPI_PVDD: 2.97 to 3.63 V / 1.70 to 1.95 V 
● PVDD182533: 2.97 to 3.63 V / 2.25 to 2.75 V / 1.62 to 1.98 V 

 

1.2.13 Temperature Range 
 
Item Description 

Temperature range [RZ/Five] 
● Ta: −40°C to +85°C*1 
● Tj: −40°C to +125°C 

Note 1. If wider temp is required than this range, use case has to be investigated. 
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1.2.14 Quality level 
 
Item Description 

Quality level [RZ/Five] 
● Industrial usage, etc. 

 

  

1.2.15 Package 
 
Item Description 

Package [RZ/Five] 
● 361-pin BGA, 13-mm square, 0.5-mm pitch 
● 266-pin BGA, 11-mm square, 0.5-mm pitch 

 



 
 

RZ/Five Group 2. System CPU AX45MP 

R01UH0986EJ0100  Rev.1.00 Page 60 of 2513 
Jun 30, 2022 

 
 

 

  

2. System CPU AX45MP 

The AX45MP system CPU is a core block equipped with single AX45MP core. For details on the functions including 
interrupts of the AX45MP, see the AndesCore™ AX45MP-1C Processor Reference Manual. For details of interrupt 
type and control, see the chapter on Interrupt Controller. For details on clock and the controls, see the chapter on the 
clock pulse generator (CPG). 

 

2.1 Features 
Table 2.1 Function Summary 

 Description 

CPU ● AndesCore™ AX45MP Version 5.0.0 
● Single core 1.0 GHz 
● ILM 64 Kbytes (ECC) / DLM 64 Kbytes (ECC), Total 128 Kbytes 
● Floating point extension DSP/SIMD ISA 
● AndeStar™ V5 Instruction Set Architecture (ISA) 

Cache memory ● L1$ (I/D) = 32 KB(Parity) / 32 KB (ECC) 
● L2$ = 256 KB (ECC) 

 

Table 2.2 Core Configuration (1/2) 

 Value Description 

Cluster Configuration   

Core Number 1 Number of cores. 

L2C Cache Size 256 KB Size of the L2-Cache memory. 

L2C Soft Error Protection ECC L2-Cache RAMs are protected by ECC. 

L2C Performance Counter Number 8 Built-in hardware performance counters for debugging or 
performance analysis purposes. 

I/O Coherence Port 0 Number of I/O coherent ports. 

ISA   

RISC-V Floating-Point Instruction Extension Double precision Supports single and double precision. 

RISC-V P-extension (draft) DSP/SIMD ISA Yes RISC-V “P” Extension for DSP (Digital Signal Processing) 
instructions. 

Privilege Architecture   

Page-Based Virtual Memory Sv39 Supervisor mode and Sv39 virtual address translation 
scheme. 

Number of Shared TLB Entries 512 Number of supported Shared TLB entries. 

Number of iTLB Entries 8 Number of supported iTLB entries. 

Number of dTLB Entries 8 Number of supported dTLB entries. 

Number of PMP Entries 16 Number of supported PMP entries. 

Performance Monitors Yes Enables hardware performance monitors. 

RISC-V User-Level Interrupt Extension Yes Enables the RISC-V User-Level Interrupt Extension. 

Andes Vectored PLIC Extension Yes Enables the Andes Vectored PLIC extension for reducing 
interrupt latency. 

Andes StackSafe Extension Yes Enables the StackSafe hardware stack protection extension. 

Andes PowerBrake Extension Yes Enables the PowerBrake power/performance scaling 
extension. 
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Table 2.2 Core Configuration (2/2) 

 Value Description 

Local Memory   

ILM Size 64 KB Size of the instruction local memory. 

ILM Soft Error Protection ECC Soft-error protection scheme. 

DLM Size 64 KB Size of the data local memory. 

DLM Soft Error Protection ECC Soft-error protection scheme. 

Slave Port Support No Bus masters cannot access the local memories of AX45MP. 

Cache Configuration   

I-Cache Size 32KB Size of the instruction cache. 

I-Cache Associativity 2-way Associativity of instruction cache. 

I-Cache Replacement Policy Pseudo-lru Replacement policy of instruction cache on cache misses. 

I-Cache Soft Error Protection Parity Soft-error protection scheme. 

D-Cache Size 32 KB Size of the data cache. 

D-Cache Associativity 4-way Associativity of data cache. 

D-Cache Replacement Policy Pseudo-lru Replacement policy of data cache when cache miss. 

D-Cache Soft Error Protection ECC Soft-error protection scheme. 

D-Cache Outstanding Misses 8 Maximum number of outstanding D-Cache misses. 

D-Cache Prefetch Support Yes Enables the D-Cache hardware prefetcher support. 

D-Cache Write-Around Support Yes Enables the D-Cache Write-Around support. 

Debug and Trace   

Debug Support Yes Enables the core debug support. 

Number of Triggers 8 Number of hardware breakpoints. 

Trace Interface None Trace interface is not supported. 

Physical Memory Attributes   

Number of Programmable PMA Entries 16 Number of Programmable PMA Entries. 
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2.2 Reset 
Reset address vector can be set by below Reset Vector Address Configuration Registers. For details, see the chapter of 
System Controller. 

AX45MP Core0 Reset Vector Address High/Low Configuration Register:  
  SYS_AX45MP_CFG_RVAH0 / SYS_AX45MP_CFG_RVAL0 

 

To change reset vector address, follow the procedure below. 

1. Store codes to new reset address. 

2. Write the new reset address to AX45MP Reset Vector Address Configuration Registers. 

3. Issue reset. 

  

2.2.1 Cold Reset 
A cold reset is applied at any of the following cases. 

(a) The sequence of a power-on reset by the CPG is executed. 

(b) The WDT counter has overflowed or a non-correctable error has been detected. 

 
For details on (a) and (b) reset, see the chapters on the clock pulse generator (CPG) and watchdog timer (WDT), 
respectively. 
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2.3 Interrupt 
Table 2.3 Interrupt Signal 

Interrupt Signal Pulse/Level Active Level Description 

l2_err_int Level High L2 Cache Bus error and ECC error 

 

 

2.4 Low Power Consumption Mode 

2.4.1 AX45MP Sleep Mode 
AX45MP Sleep Mode of this LSI is a low power consumption mode obtained by having a core execute the WFI 
instruction. For details on the WFI instructions, see the AndesCore™ AX45MP-1C Processor Reference Manual. 

 

 

2.5 Note 

2.5.1 L2C Control Register 
The following fields of L2C control register (offset: 0x0008) should not be set to 0. 

 
● TRAMOCTL [9:8] 

● DRAMOCTL [12:11]. 

 
For more information of L2 control register, refer to the AndesCore™ AX45MP-1C Processor Reference Manual. 
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4. Boot Mode 

4.1 Overview 
This LSI has six boot modes. 

Boot mode 0: Booting from eSD*1 

Boot mode 1: Booting from 1.8-V eMMC*2 

Boot mode 2: Booting from 3.3-V eMMC*2 

Boot mode 3: Booting from the 1.8-V Single or Quad serial flash memory connected to the SPI multi I/O bus space 

Boot mode 4: Booting from the 3.3-V Single or Quad serial flash memory connected to the SPI multi I/O bus space 

Boot mode 5: Booting from the program downloaded through the serial communications with FIFO (SCIF) 

Note 1. Embedded SD (eSD) defined in the SD Specification Part 1 eSD Addendum (Version 2.10) 
Note 2. eMMC supporting the boot operation mode prescribed in JEDEC STANDARD JESD84 A44 (MMCA 4.4) 

 

Once this LSI is released from the system reset state, the clock pulse generator (CPG) executes a specified sequence, 
and then AX45MP is started first to boot from the device selected according to the settings through the MD_BOOT2 to 
MD_BOOT0 pins. The values of the MD_BOOT2 to MD_BOOT0 pins are read once the LSI is released from the 
system reset state. 

 

Table 4.1 Selection of Boot Mode 

MD_BOOT2 to 
MD_BOOT0 Boot Mode Interface Module Connected Device 

Reference 
Section 

0 0 0 Boot mode 0 SDHI0 eSD (3.3 V at startup)  4.2.1 

0 0 1 Boot mode 1 SDHI0 1.8-V eMMC 4.2.2 

0 1 0 Boot mode 2 SDHI0 3.3-V eMMC 4.2.3 

0 1 1 Boot mode 3 SPIBSC 1.8-V Single or Quad serial flash memory 4.2.4 

1 0 0 Boot mode 4 SPIBSC 3.3-V Single or Quad serial flash memory 4.2.5 

1 0 1 Boot mode 5 SCIF0 Downloading through SCIF 4.2.6 

1 1 0 Reserved  Reserved  

1 1 1 Reserved  Reserved  
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4.2.1.2 Overview of Operation 
This mode is used to boot this LSI from the user program stored in the eSD device. The operating voltage is set to 3.3 V 
and the width of the data bus connected to the eSD device is fixed to four bits in this mode. SDHI0 used as the interface 
controller in this mode is placed in the module standby mode at the startup of the LSI. Once SDHI0 is released from the 
module standby mode, the boot program in this LSI sets up the CPG so that the frequency of the external output clock 
becomes 16.6 MHz, initializes SDHI0, and then begins the booting process with the I/O buffers set to the maximum 
driving ability. 

 

4.2.1.3 Operation of Booting from eSD 
In boot mode 0 (booting from eSD), this LSI is booted from the loader program in the eSD device connected to channel 
0 of the SD host interface (SDHI) as follows.  

 
The boot program executes the following processing to access the eSD device. 

1. Setting up the necessary peripheral modules (SDHI channel 0 and GPIO) 

2. Mounting the eSD device 

3. Issuing a read command to the eSD device through the SDHI to obtain the size of the loader program data from 
sector 1 of the selected partition 

 
After obtaining the size of the loader program data, the SDHI issues a read command to the eSD device to transfer the 
loader program from sector 8 of the selected partition to the addresses H’0_0001_2000 to H’0_0002_EFFF of the on-
chip RAM for the obtained data size.  

Then, execution branches to the start address (H’0_0001_2000) of the loader program transferred to the on-chip RAM 
to execute the loader program that was stored in the eSD device. 

If the boot program has failed to read data, it reads data from a reserved area. If reading has failed for all reserved areas, 
the boot program enters fail-safe mode (SCIF downloading mode). If the fail-safe processing has failed, execution 
enters an infinite loop in the on-chip ROM and the boot processing is terminated. 
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Partition controlled by the file system

PBR

User application
(desired size)

MBR

Loader program #0 (desired size)

Sector 0

Sector 8

eSD V2.0
Physical Partition #0

User Area（#0）

Unused area

Sector 1

Loader program #1 (desired size) 
(reserved area)

Loader program #6 (desired size) 
(reserved area)

Loader program size block #0

Loader program size block #1 (reserved area)

Loader program size block #6 (reserved area) Sector 7

Sector 2 Order of search for loader program size block

Note: Transfer of the loader program size block 
always begins from area #0 (sector 1). 

Order of search for loader program

Note: Transfer of the loader program always begins 
from area #0 (sector 8).

 
 

Note 1. Write the same data to loader program size block areas #0 to #6. 

Note 2. Write the same data to loader program areas #0 to #6. 

Note 3. The start sector location of the loader program is calculated as follows. 
 8 + obtained size (number of sectors) × n 

Figure 4.2 Allocation of Loader Programs in the eSD Device Conforming to the eSD V2.0 Standard 
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Partition controlled by the file system

PBR

User application
(desired size)

MBR

Loader program #0 (desired size)

Sector 0

Sector 8

eSD V2.1
Physical Partition #1

User Area（#0）

Unused area

Sector 1

Loader program #1 (desired size) 
(reserved area)

Loader program #6 (desired size) 
(reserved area)

Loader program size block #0

Loader program size block #1 (reserved area)

Loader program size block #6 (reserved area) Sector 7

Sector 2 Order of search for loader program size block

Note: Transfer of the loader program size block 
always begins from area #0 (sector 1). 

Order of search for loader program

Note: Transfer of the loader program always begins 
from area #0 (sector 8).

 
 

Note 1. Write the same data to loader program size block areas #0 to #6. 

Note 2. Write the same data to loader program areas #0 to #6. 

Note 3. The start sector location of the loader program is calculated as follows. 
 8 + obtained size (number of sectors) × n 

Figure 4.4 Allocation of Loader Programs in the eSD Device Conforming to the eSD V2.1 Standard 
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(3) How to Distinguish between eSD V2.0 (Single Partition) and V2.1 (Multi Partitions) 

This boot program first assumes that an eSD device supporting multi partitions is connected and begins loader program 
transfer from physical partition #1. If an error regarding a command for multi partitions shown in the following table 
occurs, the boot program assumes that an eSD device with a single partition is connected and transfers the loader 
program from physical partition #0. 

 

Table 4.3 Errors Regarding Commands for Multi Partitions 

No. Issued Command Command Function Error Remarks 

1 CMD43 (SELECT_PARTITION) Selects physical partition #1. Multi partitions are not supported.  

2 CMD45 (QUERY_PARTITION) Obtains the physical partition ID. The specified partition does not 
exist. 

 

 

 

4.2.1.5 Note 
The shared bus and 8-bit SD bus of the embedded SDIO cannot be used in this mode. 
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4.2.4.2 Overview of Operation 
This mode is used to boot this LSI from the user program stored in the Single or Quad flash memory device.  

The serial flash memory mounted in advance on the board is used in this mode. The target device operates at 1.8 V and 
the I/O power of this LSI is also fixed to 1.8 V in this mode. The clock frequency at the startup is set to 16.6 MHz. The 
LSI is booted up through an SPI handshake with the Single or Quad flash memory device. 

Upon detecting boot mode 3 according to the value read from the SYSC, the boot program makes the necessary settings 
of the SPI multi I/O bus controller to access memory. The boot program handles the following steps to control the 
booting process. 

1. The CPG is set up to supply clocks, and the SPI multi I/O bus controller receives the operating clock and is 
released from the reset state. 

2. The necessary information to control the I/O buffers is read from the registers in the SYSC. 
The given information is copied from the OTPC to the SYSC registers in advance. 

3. The properties such as the driving ability of the I/O buffers of the signals to be used are set up.  

4. After the above setup, the SPI multi I/O bus controller performs a handshake process with the target memory 
device. 

5. When a Quad SPI handshake is required, the user program should control the process. 

 

4.2.4.3 Operation of Booting from 1.8-V Serial Flash Memory 
In boot mode 3 (booting from the serial flash memory), this LSI is booted from the loader program in the 1.8-V serial 
flash memory connected to the SPI multi I/O bus controller (SPIBSC). 

 
The boot program executes the following processing to access the SPI multi I/O bus space.  

1. Releasing the SPIBSC from module standby mode 

2. Setting up the registers in the necessary peripheral modules (SPIBSC and GPIO) 

3. Obtaining the size of the loader program data stored in the area starting from "the start address of the SPI multi 
I/O bus space (H’0_2000_0000) + offset" through the SPIBSC 

 
After obtaining the size of the loader program data, the SPIBSC transfers the loader program stored in the area starting 
from "the start address of the SPI multi I/O bus space (H’0_2000_0000) + offset" to the addresses H’0_0001_2000 to 
H’0_0002_EFFF of the on-chip RAM for the obtained data size.  

Then, execution branches to the start address (H’0_0001_2000) of the loader program transferred to the on-chip RAM 
to execute the loader program that was stored in the serial flash memory. 

If the boot program has failed to read data, the boot program enters fail-safe mode (SCIF downloading mode). If the 
fail-safe processing has failed, execution enters an infinite loop in the on-chip ROM and the boot processing is 
terminated. 
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Don’t  Care

Loader program data size (4 bytes)

512 bytes

H’AA

+H’00
+H’04

Signature

+H’1FE+H’1FE

H’55

 

Figure 4.14 Structure of the Loader Program Size Block 
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4.2.6.3 Operation of Booting through SCIF Downloading 
In boot mode 5 (booting through SCIF downloading), this LSI is booted from the loader program downloaded from the 
external host PC through the serial communications interface with FIFO (SCIFA). 

 
The boot program executes the following processing.  

1. Setting up the necessary peripheral modules (SCIFA channel 0 and GPIO) and specifying the parameters for 
communications. 

When the LSI becomes ready for data reception, the boot program outputs the following message to the SCIFA. 
  “SCIF Download mode” 

If execution enters boot mode 5 due to the fail-safe processing, the boot program outputs the following message to 
the SCIFA. 
  “SCIF Download mode due to parameter error” 

2. Upon receiving the Motorola S0 record sent from the external host PC through the SCIFA, the boot program 
converts the S3 record to binary data and copies the data to the addresses H’0_0001_2000 to H’0_0002_EFFE (up 
to 116 Kbytes) of the on-chip RAM. 

The boot program outputs the following message to the SCIFA. 
  “-- Load Program to System RAM ---------------” 

Note: The S0 record must always be generated because the boot program requires an S0 record as a trigger for the reception 
processing. 

 

3. Upon receiving the S7 record, the boot program outputs the following message to the SCIFA and terminates 
copying to the on-chip RAM. After that, execution branches to the address H’0_0001_2000 of the on-chip RAM. 
  “-- Start Boot Program on System RAM ---------” 

If the data in the Motorola S records sent from the external host PC satisfies any of the following error conditions, 
the corresponding error message is output to the SCIFA and copying to the on-chip RAM is aborted. 

— An S1 or S2 record is received: “Invalid Record Type Error!!! ” 

— An address outside the on-chip RAM area is specified: “Address Error!!! ” 

— An illegal character code is found: “Invalid Character Error!!! ” 

— An illegal byte count is found: “Invalid Byte Count Error!!! ” 
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4.2.6.5 Note 
The pins assigned to the SCIF0_SCK, SCIF0_CTS, and SCIF0_RTS signals, which are not used in this mode, must not 
be changed from the initial settings (GPIO pins). If such a pin is set to operate as an SCIF0 pin, it becomes an input pin 
or an input/output pin. In this case, when the pin is externally placed in the Hi-Z state, this LSI cannot communicate 
with the host PC correctly. 

To use the SCIFA for normal serial communications after booting, the SCIF0_SCK, SCIF0_CTS, and SCIF0_RTS pins 
should be pulled up or down in accordance with the communication mode and the driver software specifications. 
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5. LSI Internal Bus 

5.1 Overview 

5.1.1 Features 
The bus system of this LSI provides a physical address space of 16 Gbytes (address bus width of 34 bits). The LSI 
internal bus of this LSI incorporates Arm CoreLink NIC-400, etc., and controls the following bus functions. 

Security control: 
Security attribute re-setting, Security level determination 

Address translation: 
34-bit address space access 

Interrupt generation: 
AXI bus error interrupt generation 

Unit state detection: 
Slave unit stop state detection 

 

NOTE 

The security control function is valid only for secure products. 
For information on secure products, please contact our sales. 

 

 

5.1.2 Block Diagram of LSI Internal Bus 
The LSI internal bus of this LSI consists of the ACPU bus, MCPU bus, and system bus. Figure 5.1 shows the 
configuration of the buses. 

ACPU bus: 
A bus connected to AX45MP, DDR memory controllers, image processing units, and Strage and Network 

MCPU bus: 
A bus connected to serial interface units 

System bus: 
A bus connected to the control registers of each unit 
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Figure 5.1 Configuration of LSI Internal Bus 
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Table 5.1 Detailed Address Space (1/3) 

Start Address End Address Size Space Remarks 

H’1_4000_0000 H’3_FFFF_FFFF 11 Gbytes Reserved *1 

H’0_4000_0000 H’1_3FFF_FFFF 4 Gbytes DDR (Memory) *2 

H’0_3000_0000 H’0_3FFF_FFFF 256 Mbytes Reserved *1 

H’0_2000_0000 H’0_2FFF_FFFF 256 Mbytes SPI Multi I/O (Memory)  

H’0_1500_0000 H’0_1FFF_FFFF 176 Mbytes Reserved *1 

H’0_14F0_0000 H’0_14FF_FFFF 1 Mbyte Reserved *1 

H’0_14C0_0000 H’0_14EF_FFFF 3 Mbytes Reserved *1 

H’0_14B0_0000 H’0_14BF_FFFF 1 Mbyte Reserved *1 

H’0_1400_0000 H’0_14AF_FFFF 11 Mbytes Reserved *1 

H’0_1350_0000 H’0_13FF_FFFF 11 Mbytes Reserved *1 

H’0_1340_0000 H’0_134F_FFFF 1 Mbytes L2C  

H’0_1300_0000 H’0_133F_FFFF 4 Mbytes PLIC_SW  

H’0_12C0_0000 H’0_12FF_FFFF 4 Mbytes PLIC  

H’0_12B0_0000 H’0_12BF_FFFF 1 Mbyte Reserved *1 

H’0_12A0_0000 H’0_12AF_FFFF 1 Mbyte Reserved *1 

H’0_1280_1C00 H’0_129F_FFFF 2041 Kbytes Reserved *1 

H’0_1280_1800 H’0_1280_1BFF 1 Kbyte GTM ch2  

H’0_1280_1400 H’0_1280_17FF 1 Kbyte GTM ch1  

H’0_1280_1000 H’0_1280_13FF 1 Kbyte GTM ch0  

H’0_1280_0C00 H’0_1280_0FFF 1 Kbyte Reserved *1 

H’0_1280_0800 H’0_1280_0BFF 1 Kbyte WDT AX45MP  

H’0_1280_0400 H’0_1280_07FF 1 Kbyte Reserved *1 

H’0_1280_0000 H’0_1280_03FF 1 Kbyte Reserved *1 

H’0_1270_0000 H’0_127F_FFFF 1 Mbyte Reserved *1 

H’0_1240_0000 H’0_126F_FFFF 3 Mbytes Reserved *1 

H’0_1230_0000 H’0_123F_FFFF 1 Mbyte Reserved *1 

H’0_1200_0000 H’0_122F_FFFF 3 Mbytes Reserved *1 

H’0_11F0_0000 H’0_11FF_FFFF 1 Mbyte Reserved *1 

H’0_11C8_0000 H’0_11EF_FFFF 2560 Kbytes Reserved *1 

H’0_11C7_0000 H’0_11C7_FFFF 64 Kbytes USB2.0 ch1 Host  

H’0_11C6_0000 H’0_11C6_FFFF 64 Kbytes USB2.0 ch0 (OTG-Func)  

H’0_11C5_0000 H’0_11C5_FFFF 64 Kbytes USB2.0 ch0 (OTG-Host)  

H’0_11C4_0000 H’0_11C4_FFFF 64 Kbytes USBPHY Control  

H’0_11C3_0000 H’0_11C3_FFFF 64 Kbytes Ether ch1  

H’0_11C2_0000 H’0_11C2_FFFF 64 Kbytes Ether ch0  

H’0_11C1_0000 H’0_11C1_FFFF 64 Kbytes SD ch1  

H’0_11C0_0000 H’0_11C0_FFFF 64 Kbytes SD ch0  

H’0_11B0_0000 H’0_11BF_FFFF 1 Mbyte Reserved *1 

H’0_11A0_0000 H’0_11AF_FFFF 1 Mbyte Reserved *1 

H’0_1190_0000 H’0_119F_FFFF 1 Mbyte Reserved *1 

H’0_1187_0000 H’0_118F_FFFF 1 Mbyte Reserved *1 

H’0_1186_0000 H’0_1186_FFFF 64 Kbytes OTP  

H’0_1185_0000 H’0_1185_FFFF 64 Kbytes Reserved *1 

H’0_1184_0000 H’0_1184_FFFF 64 Kbytes Reserved *1 

H’0_1183_0000 H’0_1183_FFFF 64 Kbytes Non Secure DMAC (DMAC_NS) APB  
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Table 5.1 Detailed Address Space (2/3) 

Start Address End Address Size Space Remarks 

H’0_1182_0000 H’0_1182_FFFF 64 Kbytes Non Secure DMAC (DMAC_NS) AXI  

H’0_1181_0000 H’0_1181_FFFF 64 Kbytes Secure DMAC (DMAC_S) APB  

H’0_1180_0000 H’0_1180_FFFF 64 Kbytes Secure DMAC (DMAC_S) AXI  

H’0_1170_0000 H’0_117F_FFFF 1 Mbyte Reserved *1 

H’0_1142_0000 H’0_116F_FFFF 2944 Kbytes Reserved *1 

H’0_1141_0000 H’0_1141_FFFF 64 Kbytes DDR (Control Reg)  

H’0_1140_0000 H’0_1140_FFFF 64 Kbytes DDR (PHY)  

H’0_1130_0000 H’0_113F_FFFF 1 Mbyte Reserved *1 

H’0_110C_0000 H’0_112F_FFFF 2240 Kbytes Reserved *1 

H’0_110C_0000 H’0_110C_FFFF 64 Kbytes Machine Timer  

H’0_110A_0000 H’0_110B_FFFF 128 Kbytes IAX45 (Interrupt controller)  

H’0_1109_0000 H’0_1109_FFFF 64 Kbytes SRAM MCPU (Reg)  

H’0_1108_0000 H’0_1108_FFFF 64 Kbytes SRAM ACPU (Reg)  

H’0_1107_0000 H’0_1107_FFFF 64 Kbytes TZC (DDR)  

H’0_1106_0000 H’0_1106_FFFF 64 Kbytes TZC (SPI Multi I/O)  

H’0_1105_0000 H’0_1105_FFFF 64 Kbytes TZC (SRAM MCPU)  

H’0_1104_0000 H’0_1104_FFFF 64 Kbytes TZC (SRAM ACPU)  

H’0_1103_0000 H’0_1103_FFFF 64 Kbytes GPIO  

H’0_1102_0000 H’0_1102_FFFF 64 Kbytes SYSC  

H’0_1101_0000 H’0_1101_FFFF 64 Kbytes CPG  

H’0_1100_0000 H’0_1100_FFFF 64 Kbytes Reserved *1 

H’0_10C0_0000 H’0_10FF_FFFF 4 Mbytes Debug Module  

H’0_10B0_0000 H’0_10BF_FFFF 1 Mbyte Reserved *1 

H’0_108A_0000 H’0_10AF_FFFF 2432 Kbytes Reserved *1 

H’0_1089_0000 H’0_1089_FFFF 64 Kbytes Reserved *1 

H’0_1088_0000 H’0_1088_FFFF 64 Kbytes Reserved *1 

H’0_1087_0000 H’0_1087_FFFF 64 Kbytes Reserved *1 

H’0_1086_0000 H’0_1086_FFFF 64 Kbytes Reserved *1 

H’0_1085_0000 H’0_1085_FFFF 64 Kbytes Reserved *1 

H’0_1084_0000 H’0_1084_FFFF 64 Kbytes Reserved *1 

H’0_1083_0000 H’0_1083_FFFF 64 Kbytes Reserved *1 

H’0_1082_0000 H’0_1082_FFFF 64 Kbytes Reserved *1 

H’0_1081_0000 H’0_1081_FFFF 64 Kbytes Reserved *1 

H’0_1080_0000 H’0_1080_FFFF 64 Kbytes Reserved *1 

H’0_1070_0000 H’0_107F_FFFF 1 Mbyte Reserved *1 

H’0_1060_0000 H’0_106F_FFFF 1 Mbyte Reserved *1 

H’0_1041_0000 H’0_105F_FFFF 1984 Kbytes Reserved *1 

H’0_1040_0000 H’0_1040_FFFF 64 Kbytes Reserved *1 

H’0_1030_0000 H’0_103F_FFFF 1 Mbyte Reserved *1 

H’0_1020_0000 H’0_102F_FFFF 1 Mbyte Reserved *1 

H’0_1008_0000 H’0_101F_FFFF 1536 Kbytes Reserved *1 

H’0_1007_0000 H’0_1007_FFFF 64 Kbytes SPI Multi I/O (Write Buf)  

H’0_1006_0000 H’0_1006_FFFF 64 Kbytes SPI Multi I/O (Reg)  

H’0_1005_9800 H’0_1005_FFFF 26 Kbytes Reserved *1 

H’0_1005_9400 H’0_1005_97FF 1 Kbyte TSU  
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Table 5.1 Detailed Address Space (3/3) 

Start Address End Address Size Space Remarks 

H’0_1005_9000 H’0_1005_93FF 1 Kbyte ADC  

H’0_1005_8C00 H’0_1005_8FFF 1 Kbyte I2C ch3  

H’0_1005_8800 H’0_1005_8BFF 1 Kbyte I2C ch2  

H’0_1005_8400 H’0_1005_87FF 1 Kbyte I2C ch1  

H’0_1005_8000 H’0_1005_83FF 1 Kbyte I2C ch0  

H’0_1005_0000 H’0_1005_7FFF 32 Kbytes CANFD  

H’0_1004_D800 H’0_1004_FFFF 10 Kbytes Reserved *1 

H’0_1004_D400 H’0_1004_D7FF 1 Kbyte SCI ch1  

H’0_1004_D000 H’0_1004_D3FF 1 Kbyte SCI ch0  

H’0_1004_CC00 H’0_1004_CFFF 1 Kbyte IrDA (SCI)  

H’0_1004_C800 H’0_1004_CBFF 1 Kbyte SCIF ch4  

H’0_1004_C400 H’0_1004_C7FF 1 Kbyte SCIF ch3  

H’0_1004_C000 H’0_1004_C3FF 1 Kbyte SCIF ch2  

H’0_1004_BC00 H’0_1004_BFFF 1 Kbyte SCIF ch1  

H’0_1004_B800 H’0_1004_BBFF 1 Kbyte SCIF ch0  

H’0_1004_B400 H’0_1004_B7FF 1 Kbyte RSPI ch2  

H’0_1004_B000 H’0_1004_B3FF 1 Kbyte RSPI ch1  

H’0_1004_AC00 H’0_1004_AFFF 1 Kbyte RSPI ch0  

H’0_1004_A800 H’0_1004_ABFF 1 Kbyte SSIF ch3  

H’0_1004_A400 H’0_1004_A7FF 1 Kbyte SSIF ch2  

H’0_1004_A000 H’0_1004_A3FF 1 Kbyte SSIF ch1  

H’0_1004_9C00 H’0_1004_9FFF 1 Kbyte SSIF ch0  

H’0_1004_9800 H’0_1004_9BFF 1 Kbyte POE3  

H’0_1004_9400 H’0_1004_97FF 1 Kbyte Reserved *1 

H’0_1004_9000 H’0_1004_93FF 1 Kbyte Reserved *1 

H’0_1004_8C00 H’0_1004_8FFF 1 Kbyte Reserved *1 

H’0_1004_8800 H’0_1004_8BFF 1 Kbyte Reserved *1 

H’0_1004_8000 H’0_1004_87FF 2 Kbytes Reserved *1 

H’0_1004_7000 H’0_1004_7FFF 4 Kbytes SRC (Reg)  

H’0_1004_0000 H’0_1004_6FFF 28 Kbytes SRC (Memory)  

H’0_1000_0000 H’0_1003_FFFF 256 Kbytes MTU3a  

H’0_0005_0000 H’0_0FFF_FFFF 261824 Kbytes Reserved *1 

H’0_0004_0000 H’0_0004_FFFF 64 Kbytes DLM *3 

H’0_0003_0000 H’0_0003_FFFF 64 Kbytes ILM *3 

H’0_0002_0000 H’0_0002_FFFF 64 Kbytes SRAM ACPU (Memory)  

H’0_0001_0000 H’0_0001_FFFF 64 Kbytes SRAM MCPU (Memory)  

H’0_0000_0000 H’0_0000_FFFF 64 Kbytes Reserved *1 

Note 1. Access to the reserved areas is prohibited. 
If access to the reserved area is attempted, incorrect operation may occur. 

Note 2. Access to the addresses H’4000_0000 to H’4000_001F (for DDR3L) or H’4000_0000 to H’4000_003F (for DDR4) in the DDR 
area is prohibited because these are used for DDR training. For details, see Section 9, DDR3L/DDR4 SDRAM Memory 
Controller (MEMC). 

Note 3. This area can only be accessed by the AX45MP. 
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Table 5.2 Accessible Areas (2/2) 

   Master Unit   

Slave Unit AX
45

M
P 

D
M

AC
_S

 

D
M

AC
_N

S 

D
eb

ug
 M

od
ul

e 

SD
H

I (
ch

0,
 c

h1
) 

G
et

he
r (

ch
0,

 c
h1

) 

U
SB

2.
0 

(c
h0

, c
h1

) 

TZC (SPI Multi I/O)   ×*1  × × × 

TZC (DDR)   ×*1  × × × 

Machine Timer     × × × 

GPIO     × × × 

CPG     × × × 

IAX45 (Interrupt controller)     × × × 

PLIC     × × × 

PLIC_SW     × × × 

DDR (Control Reg)     × × × 

DDR (PHY)     × × × 

Note 1. Access to TZC-400 registers is prohibited because DMAC_NS is always fixed to  
the Non-secure state and unprivileged mode by control signals from the SYSC. 

Remarks: : Accessible path, ×: Prohibited path 

Note: Usage of paths marked with × in the table is prohibited. 
If access to such a path is attempted, incorrect operation may occur. 
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Table 5.3 List of Register Bits for Use in Re-setting of Security Attributes 
  Write Access Control Bits*3,*4 Read Access Control Bits*3,*5 

Target Master for 
Control*1 

 
Bit for use in re-setting the security 

attributes immediately below 
Bit for use in 
selecting the 
security attribute 
source 

Bit for use in re-setting the security 
attributes immediately below 

Bit for use in 
selecting the 
security attribute 
source Control Register*2 AWPROT[0] AWPROT[1] ARPROT[0] ARPROT[1] 

Secure DMAC SYS_MSTACCC
TL0 

Bit 0: AWPU Bit 1: AWNS Bit 3: AWSEL Bit 4: ARPU Bit 5: ARNS Bit 7: ARSEL 

Non-Secure 
DMAC*6 

SYS_MSTACCC
TL0 

Bit 8: AWPU Bit 9: AWNS Bit 11: AWSEL Bit 12: ARPU Bit 13: ARNS Bit 15: ARSEL 

SDHI/eMMC ch0 SYS_MSTACCC
TL1 

Bit 0: AWPU Bit 1: AWNS Bit 3: AWSEL Bit 4: ARPU Bit 5: ARNS Bit 7: ARSEL 

SDHI ch1 SYS_MSTACCC
TL1 

Bit 8: AWPU Bit 9: AWNS Bit 11: AWSEL Bit 12: ARPU Bit 13: ARNS Bit 15: ARSEL 

GbEthernet ch0 SYS_MSTACCC
TL1 

Bit 16: AWPU bit17: AWNS Bit 19: AWSEL Bit 20: ARPU Bit 21: ARNS Bit 23: ARSEL 

GbEthernet ch1 SYS_MSTACCC
TL1 

Bit 24: AWPU Bit 25: AWNS Bit 27: AWSEL Bit 28: ARPU Bit 29: ARNS Bit 31: ARSEL 

USB2.0 ch0 
Host*7 

SYS_MSTACCC
TL2 

Bit 0: AWPU Bit 1: AWNS Bit 3: AWSEL Bit 4: ARPU Bit 5: ARNS Bit 7: ARSEL 

USB2.0 ch1 
Host*7 

SYS_MSTACCC
TL2 

Bit 8: AWPU Bit 9: AWNS Bit 11: AWSEL Bit 12: ARPU Bit 13: ARNS Bit 15: ARSEL 

USB2.0 ch0 
Function*7 

SYS_MSTACCC
TL2 

Bit 16: AWPU Bit 17: AWNS Bit 19: AWSEL Bit 20: ARPU Bit 21: ARNS Bit 23: ARSEL 

Note 1. Re-setting of security attributes for the AX45MP and Debug Module bus masters is not possible. 

Note 2. See Section 6.3, Register Descriptions for details on the registers. 

Note 3. See Section 6.3, Register Descriptions for details on the bits. 

Note 4. The values set in AWPU and AWNS are effective when the setting of the corresponding AWSEL bit is 1. 
For details, see the specifications of the registers in Section 6.3, Register Descriptions. 

Note 5. The values set in ARPU and ARNS are effective when the setting of the corresponding ARSEL bit is 1. 
For details, see the specifications of the registers in Section 6.3, Register Descriptions. 

Note 6. AWPU and ARPU, AWNS and ARNS, and AWSEL and ARSEL for use in control of the non-secure DMAC are respectively 
fixed to 1, 1, 0, 0, and 1, 1. Accordingly, access to the non-secure DMAC is always non-secure and non-privileged. 

Note 7. When the setting of AWSEL for use in control of the USB2.0 module is 0, the values in AWPROT[0] and ARPROT[0] are the 
same as the value of HPROT[1] output from the USB2.0 module, and the values of AWPROT[1] and ARPROT[1] are always 
1. For control of HPROT[1] in the USB2.0 module, see Section 32A, USB 2.0 Host Module, and Section 32B, USB 2.0 
Function Module. The HPROT signal is prescribed in the HB-Lite protocol. For details, see the AMBA 3 AHB-Lite Protocol 
Specification published by Arm Ltd. 
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Table 5.8 Bus Slaves for which Security Levels are Determined by Using the Region ID Access Registers of the 
TZC 

Target Bus Slave  
for Control 

Security Control Unit 
(locations of the control registers) Control Register*1 Control Bits*2 

DDR TZC (DDR) REGION_ID_ACCESS_<n> 
(n: 0,1,2)*3 

nsaid_wr_en[31:16], 
nsaid_rd_en[15:0] 

SPI Multi I/O TZC (SPI Multi I/O) REGION_ID_ACCESS_0 nsaid_wr_en[31:16], 
nsaid_rd_en[15:0] 

SRAM MCPU TZC (SRAM MCPU) REGION_ID_ACCESS_0 nsaid_wr_en[31:16], 
nsaid_rd_en[15:0] 

SRAM ACPU TZC (SRAM ACPU) REGION_ID_ACCESS_0 nsaid_wr_en[31:16], 
nsaid_rd_en[15:0] 

Note 1. For details on the related registers, see the Technical Reference Manual of CoreLink TZC-400 TrustZone Address Space 
Controller published by Arm Ltd. 

Note 2. For details on the related bits, see the Technical Reference Manual of CoreLink TZC-400 TrustZone Address Space 
Controller published by Arm Ltd. 

Note 3. REGION_ID_ACCESS_0 is for setting the security level for access to the DDR memory by using port 0 of the MEMC. 
REGION_ID_ACCESS_1 is for setting the security level for access to the DDR memory by using port 1 of the MEMC. 
REGION_ID_ACCESS_2 is for setting the security level for access to the DDR memory by using port 2 of the MEMC. 
See Section 13.1.2, Block Diagram and Figure 13.1 for the port number of the MEMC for use in access to the DDR memory 
from the bus masters. 
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5.4.2 Address Translation 

5.4.2.1 34-Bit Address Space Access 
This LSI has bus master units that can handle up to a 34-bit address space and bus master units that can only handle up 
to a 32-bit address space (actual size of 4 Gbytes). This function enables a bus master unit that can only handle up to a 
32-bit address space (actual size of 4 Gbytes) to access an address space of greater than 4 Gbytes. The target bus master 
units are as follows. 

● SDHI/eMMC 

● GEthernet 

● USB2.0 

● DMAC 
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This function translates bus transaction addresses that are output from a bus master unit in 1-Gbyte units according to 
the settings of the address offset registers (SYS_AOFn: n = 0 to 6), as shown in the figure below. For details on the 
SYS_AOFn register, see Section 6.3, Register Descriptions in Section 6, System Controller (SYSC). 
 
● In the SYS_AOF registers, set bits [33:30] of the remapping destination address in each 1-Gbyte space corresponding 

to bits [31:30] of the address that is output from the bus master unit. 

● Select the 4-bit value of the SYS_AOF register corresponding to the upper two bits (bits [31:30]) of the 32-bit 
address that is output from the bus master unit. 

● In the selected 4-bit value, use the lower two bits to overwrite bits [31:30] of the original address that was output 
from the bus master unit, and add the upper two bits as bits [33:32] to the original address. 

C to F = 1100b to 1111b
8 to B = 1000b to 1011b
4 to 7 = 0100b to 0111b
0 to 3 = 0000b to 0011b

1 Gbyte

4 GBytes

H’0_C000_0000
H’0_8000_0000
H’0_4000_0000
H’0_0000_0000 SRAM, IO Register, SPI Multi

1 Gbyte

DRAM
4 Gbytes

AXI-Interconnect (34-bit address)

Master

[29:0][33:30]

Reg2Reg3 Reg0Reg1

[31:0]4b

SYS_AOF registers

H’1_3FFF_FFFF

4b4b4b

[31:30]

1 Gbyte
1 Gbyte
1 Gbyte 1 Gbyte

1 Gbyte

1 Gbyte

1 Gbyte

H’0_4000_0000
H’0_0000_0000

11 10 01 00

 

Figure 5.4 Address Space Extension (Overview) 

 

CAUTION 

When accessing DRAM from these bus master units, accesses that exceed a 4-Gbyte boundary are prohibited. 
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5.4.3 Bus Error Interrupt Generation 
This LSI generates a bus error interrupt when any of the following conditions is met. 

● A bus error is generated when access is disabled by the security setting. 

● A bus error is generated when access to a slave unit in the module stop state (MSTOP) is attempted. 

● A bus error is generated by a slave unit. 

 
This function is supported for all bus master units included in this LSI. 

Bus error interrupts are controlled (retained, cleared, and gathered into a single signal) by the interrupt synchronization 
circuits (IAX45). For details, including the types of the bus errors, see Section 8, Interrupt Controller. 

 

NOTE 

This function cannot distinguish between a bus error generated when access is disabled by the security setting and a 
bus error generated due to other causes. 
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6. System Controller (SYSC) 

6.1 Overview 

6.1.1 Features 
SYSC is a unit that performs system control of this LSI and has the following functions. 

 
● Product information, external terminal state capture function 

− Management of product information of this LSI, and external terminal status 

 
● 34-bit address space access function (see Section 5.4.2.1, 34-Bit Address Space Access for details) 

− If the bus master address is 32bit, do a 2bit extension to access the 34bit address space 

 
● Low power consumption control (see Section 42, Low Power Mode for details) 

− Control the transition of this LSI to each mode of low power consumption 

− Setting cancellation conditions and confirming factors at the time of cancellation 

 
● WDT stop control 

− Control WDT stop from Debug Module 

− Stop control of specified channel of WDT from CPU 
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Table 6.1 SYSC Register Configuration (2/2) 

Register Name Abbreviation R/W Initial Value 
Offset 
Address 

Access 
Size 

Address Offset Register6 SYS_AOF6 R/W H’3210_3210 H’0C18 32 

General Register0 SYS_GPREG_0 R/W H’0000_0000 H’0E00 32 

General Register1 SYS_GPREG_1 R/W H’0000_0000 H’0E04 32 

General Register2 SYS_GPREG_2 R/W H’0000_0000 H’0E08 32 

General Register3 SYS_GPREG_3 R/W H’0000_0000 H’0E0C 32 
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6.3 Register Descriptions 

6.3.1 Master Access Control Register 0 (SYS_MSTACCCTL0) 
This register sets the secure attribute and privilege attribute of transactions from DMAC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0  0 1 0 1 0 1 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 DMAC1
_ARSEL — DMAC1

_ARNS 
DMAC1
_ARRU 

DMAC1
_AWSE

L 
— DMAC1

_AWNS 
DMAC1
_AWPU 

DMAC0
_ARSEL — DMAC0

_ARNS 
DMAC0
_ARRU 

DMAC0
_AWSE

L 
— DMAC0

_AWNS 
DMAC0
_AWPU 

                 Initial Value 1 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R/W R R/W R/W R/W R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 24 — H’00 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

23 — 1 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

22 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

21 to 19 — 101 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

18 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17, 16 — 10 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

15 DMAC1_ARSEL 1 R Non-Secure DMAC read access secure attribute source selection 
The value of this register is always 1. The read value is always 1. 
For access from Non-Secure DMAC, ARPROT [1: 0] is always 10b. 

14 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

13 DMAC1_ARNS 1 R Non-Secure DMAC read access secure attribute 
1: Non- Secure 

The value of this bit is always 1. The written value is ignored.  

12 DMAC1_ARPU 0 R Non-Secure DMAC read access privilege attribute 
0: Non-privileged access 

The value of this bit is always 0. The written value is ignored.  

11 DMAC1_AWSEL 1 R Non-Secure DMAC write access security attribute source selection 
The value of this register is always 1. The read value is always 1 
For access from Non-Secure DMAC, AWPROT [1: 0] is always 10b. 

10 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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Bit Bit Name 
Initial 
Value R/W Description 

9 DMAC1_AWNS 1 R Non-Secure DMAC write access secure attribute 
1:Non- Secure  

The value of this bit is always 1. The written value is ignored. 

8 DMAC1_AWPU 0 R Non-Secure DMAC write access privilege attribute 
0: Non-privileged access 

The value of this bit is always 0. The written value is ignored. 

7 DMAC0_ARSEL 0 R/W Secure DMAC read access security attribute source selection*1 
0: ARPROT[1: 0] selects the value from Secure DMAC 
1: DMAC0_ARPU is selected for ARPROT [0], and DMAC0_ARNS is selected 

for ARPROT [1]. 

6 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

5 DMAC0_ARNS 0 R/W Secure DMAC read access secure attribute*1 
0: Secure 
1: Non-secure 

4 DMAC0_ARPU 0 R/W Secure DMAC read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

3 DMAC0_AWSEL 0 R/W Secure DMAC write access security attribute source selection*1 
0: AWPROT[1: 0] selects the value from Secure DMAC 
1: DMAC0_AWPU is selected for AWPROT [0], and DMAC0_AWNS is selected 

for AWPROT [1]. 

2 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 DMAC0_AWNS 0 R/W Secure DMAC write access secure attribute*1 
0: Secure 
1: Non-secure 

0 DMAC0_AWPU 0 R/W Secure DMAC write access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

Note 1. This register setting is prohibited changing the setting while the target master is operating. Change it before the master 
initiates access. 
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6.3.2 Master Access Control Register 1 (SYS_MSTACCCTL1) 
This register sets the secure attribute and privilege attribute of transactions from GbEthernet and SDHI/eMMC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

   
  

 

           
 GEther1
_ARSEL — GEther1

_ARNS 
GEther1
_ARRU 

GEther1
_AWSE

L 
— GEther1

_AWNS 
GEther1
_AWPU 

GEther0
_ARSEL — GEther0

_ARNS 
GEther0
_ARRU 

GEther0
_AWSE

L 
— GEther0

_AWNS 
GEther0
_AWPU 

   
  

 

           Initial Value 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 

R/W R/W R R/W R/W R/W R R/W R/W R/W R R/W R/W R/W R R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 SDHI1_

ARSEL — SDHI1_
ARNS 

SDHI1_
ARRU 

SDHI1_
AWSEL — SDHI1_

AWNS 
SDHI1_
AWPU 

SDHI0_
ARSEL — SDHI0_

ARNS 
SDHI0_
ARRU 

SDHI0_
AWSEL — SDHI0_

AWNS 
SDHI0_
AWPU 

                 Initial Value 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 

R/W R/W R R/W R/W R/W R R/W R/W R/W R R/W R/W R/W R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 GEther1_ARSEL 1 R/W GbEthernet (channel 1) read access security attribute source selection*1 
0: ARPROT[1:0] is always 10b 
1: GEther1_ARPU is selected for ARPROT [0], and GEther1_ARNS is selected 

for ARPROT[1]. 

30 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

29 GEther1_ARNS 1 R/W GbEthernet (channel 1) read access secure attribute*1 
0: Secure 
1: Non-secure 

28 GEther1_ARPU 0 R/W GbEthernet (channel 1) read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

27 GEther1_AWSEL 1 R/W GbEthernet (channel 1) write access security attribute source selection*1 
0: AWPROT[1:0] is always 10b 
1: GEther1_AWPU is selected for AWPROT [0], and GEther1_AWNS is 

selected for AWPROT[1] 

26 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

25 GEther1_AWNS 1 R/W GbEthernet (channel 1) write access secure attribute*1 
0: Secure 
1: Non-secure 

24 GEther1_AWPU 0 R/W GbEthernet (channel 1) write access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

23 GEther0_ARSEL 1 R/W GbEthernet (channel 0) read access security attribute source selection*1 
0: ARPROT[1:0] is always 10b 
1: GEther0_ARPU is selected for ARPROT [0], and GEther0_ARNS is selected 

for ARPROT[1]. 

22 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

21 GEther0_ARNS 1 R/W GbEthernet (channel 0) read access secure attribute*1 
0: Secure 
1: Non-secure 

20 GEther0_ARPU 0 R/W GbEthernet (channel 0) read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 
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Bit Bit Name 
Initial 
Value R/W Description 

19 GEther0_AWSEL 1 R/W GbEthernet (channel 0) write access security attribute source selection*1 
0: AWPROT[1:0] is always 10b 
1: GEther0_AWPU is selected for AWPROT [0], and GEther0_AWNS is 

selected for AWPROT [1]. 

18 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 GEther0_AWNS 1 R/W GbEthernet (channel 0) write access secure attribute*1 
0: Secure 
1: Non-secure 

16 GEther0_AWPU 0 R/W GbEthernet (channel 0) weite access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

15 SDHI1_ARSEL 1 R/W SDHI (channel 1) read access security attributed source selection*1 
0: ARPROT[1:0] is always 10b 
1: SDHI1_ARPU is selected for ARPROT [0], and SDHI1_ARNS is selected for 

ARPROT [1]. 

14 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

13 SDHI1_ARNS 1 R/W SDHI (channel 1) read access secure attribute*1 
0: Secure 
1: Non-secure 

12 SDHI1_ARPU 0 R/W SDHI (channel 1) read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

11 SDHI1_AWSEL 1 R/W SDHI (channel 1) write access security attribute source selection*1 
0: AWPROT[1:0] is always 10b 
1: SDHI1_AWPU is selected for AWPROT [0], and SDHI1_AWNS is selected for 

AWPROT [1]. 

10 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

9 SDHI1_AWNS 1 R/W SDHI (channel 1) write access secure attribute*1 
0: Secure 
1: Non-secure 

8 SDHI1_AWPU 0 R/W SDHI (channel 1) write access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

7 SDHI0_ARSEL 1 R/W SDHI/eMMC (channel 0) read access security attributed source selection *1 
0: ARPROT[1:0] is always 10b 
1: SDHI0_ARPU is selected for ARPROT [0], and SDHI0_ARNS is selected for 

ARPROT [1]. 

6 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

5 SDHI0_ARNS 1 R/W SDHI/eMMC (channel 0) read access secure attribute*1 
0: Secure 
1: Non-secure 

4 SDHI0_ARPU 0 R/W SDHI/eMMC (channel 0) read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

3 SDHI0_AWSEL 1 R/W SDHI/eMMC (channel 0) write access security attribute source selection*1 
0: AWPROT[1:0] is always 10b 
1: SDHI0_AWPU is selected for AWPROT [0], and SDHI0_AWNS is selected for 

AWPROT [1]. 
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Bit Bit Name 
Initial 
Value R/W Description 

2 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 SDHI0_AWNS 1 R/W SDHI/eMMC (channel 0) write access secure attribute*1 
0: Secure 
1: Non-secure 

0 SDHI0_AWPU 0 R/W SDHI/eMMC (channel 0) write access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

Note 1. This register setting is prohibited changing the setting while the target master is operating. Change it before the master 
initiates access. 
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6.3.3 Master Access Control Register 2 (SYS_MSTACCCTL2) 
This register sets the secure attribute and privilege attribute of transactions from USB2.0. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — 

USB2_0
D_ARS

EL 
— 

USB2_0
D_ARN

S 

USB2_0
D_ARR

U 

USB2_0
D_AWS

EL 
— 

USB2_0
D_AWN

S 

USB2_0
D_AWP

U 

                 Initial Value 0 0 0 0 0 0 0 0 1 0 1 0 1 0 1 0 

R/W R R R R R R R R R/W R R/W R/W R/W R R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 
USB2_1
H_ARS

EL 
— 

USB2_1
H_ARN

S 

USB2_1
H_ARR

U 

USB2_1
H_AWS

EL 
— 

USB2_1
H_AWN

S 

USB2_1
H_AWP

U 

USB2_0
H_ARS

EL 
— 

USB2_0
H_ARN

S 

USB2_0
H_ARR

U 

USB2_0
H_AWS

EL 
— 

USB2_0
H_AWN

S 

USB2_0
H_AWP

U 

                 Initial Value 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 

R/W R/W R R/W R/W R/W R R/W R/W R/W R R/W R/W R/W R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 24 — H’00 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

23 USB2_0D_ARSEL 1 R/W USB2.0 (channel 0, function) read access security attribute source selection*1 
0: ARPROT[0] selects the HPROT[1] value from USB2.0 channel 0 Function, 

and ARPROT[1] is always 1. 
1: USB2_0D_ARPU is selected for ARPROT[0], and USB2_0D_ARNS is 

selected for ARPROT[1]. 

22 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

21 USB2_0D_ARNS 1 R/W USB2.0 (channel 0, function) read access secure attribute*1 
0: Secure 
1: Non-secure 

20 USB2_0D_ARPU 0 R/W USB2.0 (channel 0, function) read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

19 USB2_0D_AWSEL 1 R/W USB2.0 (channel 0, function) write access security attribute source selection*1 
0: AWPROT[0] selects the HPROT[1] value from USB2.0 channel 0 Function, 

and AWPROT [1] is always 1 
1: USB2_0D_AWPU is selected for AWPROT[0], and USB2_0D_AWNS is 

selected for AWPROT[1]. 

18 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 USB2_0D_AWNS 1 R/W USB2.0 (channel 0, function) write access secure attribute*1 
0: Secure 
1: Non-secure 

16 USB2_0D_AWPU 0 R/W USB2.0 (channel 0, function) write access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

15 USB2_1H_ARSEL 0 R/W USB2.0 (channel 1, host) read access security attribute source selection*1 
0: ARPROT[0] selects the HPROT[1] value from USB2.0 channel 1 Host, and 

ARPROT[1] is always 1. 
1: USB2_1H_ARPU is selected for ARPROT[0], and USB2_1H_ARNS is 

selected for ARPROT[1]. 

14 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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Bit Bit Name 
Initial 
Value R/W Description 

13 USB2_1H_ARNS 1 R/W USB2.0 (channel 1, host) read access secure attribute*1 
0: Secure 
1: Non-secure 

12 USB2_1H_ARPU 0 R/W USB2.0 (channel 1, host) read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

11 USB2_1H_AWSEL 1 R/W USB2.0 (channel 1, host) write access security attribute source selection*1 
0: AWPROT[0] selects the HPROT[1] value from USB2.0 channel 1 Host, and 

AWPROT[1] is always 1. 
1: USB2_1H_AWPU is selected for AWPROT[0], and USB2_1H_AWNS is 

selected for AWPROT[1]. 

10 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

9 USB2_1H_AWNS 1 R/W USB2.0 (channel 1, host) write access secure attribute*1 
0: Secure 
1: Non-secure 

8 USB2_1H_AWPU 0 R/W USB2.0 (channel 1, host) write access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

7 USB2_0H_ARSEL 0 R/W USB2.0 (channel 0, host) read access security attribute source selection*1 
0: ARPROT[0] selects the HPROT[1] value from USB2.0 channel 0 Host, and 

ARPROT[1] is always 1 
1: USB2_0H_ARPU is selected for ARPROT[0], and USB2_0H_ARNS is 

selected for ARPROT[1]. 

6 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

5 USB2_0H_ARNS 1 R/W USB2.0 (channel 0, host) read access secure attribute*1 
0: Secure 
1: Non-secure 

4 USB2_0H_ARPU 0 R/W USB2.0 (channel 0, host) read access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

3 USB2_0H_AWSEL 1 R/W USB2.0 (channel 0, host) write access security attribute source selection*1 
0: AWPROT[1] selects the HPROT[1] value from USB2.0 channel 0 Host, and 

AWPROT[0] is always 1. 
1: USB2_0H_AWPU is selected for AWPROT[0], and USB2_0H_AWNS is 

selected for AWPROT[1]. 

2 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 USB2_0H_AWNS 1 R/W USB2.0 (channel 0, host) write access secure attribute*1 
0: Secure 
1: Non-secure 

0 USB2_0H_AWPU 0 R/W USB2.0 (channel 0, host) write access privilege attribute*1 
0: Non-privileged access 
1: Privileged access 

Note 1. This register setting is prohibited changing the setting while the target master is operating. Change it before the master 
initiates access. 
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6.3.4 Slave Access Control Register 0 (SYS_SLVACCCTL0) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
SRAM ACPU (Reg) and SRAM MCPU (Reg). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 1 0 1 0 1 0 1 0 1 0 1 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — SRAM1_SL[1:0] SRAM0_SL[1:0] 

                 Initial Value 1 0 1 0 1 0 1 0 1 0 1 0 0 0 0 0 

R/W R R R R R R R R R R R R R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — H’0AAAA
AA 

R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

3, 2 SRAM1_SL 
[1:0] 

00b R/W SRAM MCPU <Reg> slave access permission control 
Set the security level SL [1:0] for the slave SRAM MCPU <Reg>. 

1, 0 SRAM0_SL 
[1:0] 

00b R/W SRAM ACPU <Reg> slave access permission control 
Set the security level SL [1:0] for the slave SRAM ACPU <Reg>. 

  



 
 

RZ/Five Group 6. System Controller (SYSC) 

R01UH0986EJ0100  Rev.1.00 Page 125 of 2513 
Jun 30, 2022 

 
 

 

  

6.3.5 Slave Access Control Register 1 (SYS_SLVACCCTL1) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
DMAC, GPIO, IAX45, PLIC, Machine Timer, SYSC, CPG, Debug Module and TZC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — DMAC1_SL DMAC0_SL — — GPIO_SL IAX45_SL PLIC_SL MT_SL 

                 Initial Value 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R/W R/W R R R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 SYSC_SL CPG_SL DM_SL — — TZC3_SL TZC2_SL TZC1_SL TZC0_SL 

                 Initial Value 1 1 0 0 0 0 0 0 1 0 1 0 1 0 1 0 

R/W R R R/W R/W R/W R/W R R R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31, 30 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

29, 28 DMAC1_SL 
[1:0] 

00b R/W Non-Secure DNAC slave access permission control 
Set the security level SL [1:0] for the slave Non-Secure DMAC. 

27, 26 DMAC0_SL 
[1:0] 

10b R/W Secure DMAC slave access permission control 
Set the security level SL [1:0] for the slave Secure DMAC. 

25, 24 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

23, 22 GPIO_SL[1:0] 00b R/W GPIO slave access permission control 
Set the security level SL [1:0] for the slave GPIO. 

21, 20 IAX45_SL[1:0] 00b R/W IAX45 slave access permission control 
Set the security level SL [1:0] for the slave IAX45. 

19, 18 PLIC_SL[1:0] 00b R/W PLIC slave access permission control 
Set the security level SL [1:0] for the slave PLIC. 

17, 16 MT_SL[1:0] 00b R/W Machine Timer slave access permission control 
Set the security level SL [1:0] for the slave Machine Timer. 

15, 14 SYSC_SL[1:0] 11b R SYSC slave access permission control 
Reading the bits always returns 11b. Value cannot be written to these bits. 

13, 12 CPG_SL[1:0] 00b R/W CPG slave access permission control 
Set the security level SL [1:0] for the slave CPG. 

11, 10 DM_SL[1:0] 00b R/W Debug Module slave access permission control 
Set the security level SL [1:0] for the slave Debug Module. 

9, 8 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

7, 6 TZC3_SL[1:0] 10b R/W TZC (DDR) <Reg> slave access permission control 
Set the security level SL [1:0] for the slave TZC (DDR) <Reg>. 
These bits can only be set to 10b or 11b. Setting them to 00b or 01b is prohibited. 
Operation is not guaranteed when 00b or 01b is set. 

5, 4 TZC2_SL[1:0] 10b R/W SPI Multi I/O controller slave access permission control 
Set the security level SL [1:0] for the slave TZC (SPI Multi I/O) <Reg>. 
These bits can only be set to 10b or 11b. Setting them to 00b or 01b is prohibited. 
Operation is not guaranteed when 00b or 01b is set. 
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Bit Bit Name 
Initial 
Value R/W Description 

3, 2 TZC1_SL[1:0] 10b R/W TZC (SRAM MCPU) <Reg> slave access permission control 
Set the security level SL [1:0] for the slave TZC (SRAM MCPU) <Reg>. 
These bits can only be set to 10b or 11b. Setting them to 00b or 01b is prohibited. 
Operation is not guaranteed when 00b or 01b is set. 

1, 0 TZC0_SL[1:0] 10b R/W TZC (SRAM ACPU) <Reg> slave access permission control 
Set the security level SL [1:0] for the slave TZC (SRAM ACPU) <Reg>. 
These bits can only be set to 10b or 11b. Setting them to 00b or 01b is prohibited. 
Operation is not guaranteed when 00b or 01b is set. 
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6.3.6 Slave Access Control Register 2 (SYS_SLVACCCTL2) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
GTM, WDT, MTU3a, POE3, and DDR. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — DDR_SL — — — — POE3_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R/W R/W R R R R R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 MTU3A_SL — — — — — — WDT0_SL OSTM2_SL OSTM1_SL OSTM0_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

R/W R/W R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 24 — H’00 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

23, 22 DDR_SL 00b R/W DDR <Reg> slave access permission control 
Set the security level SL [1:0] for the slave DDR <Reg>. 

21, 20 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

19, 18 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

17, 16 POE3_SL 00b R/W POE3 slave access permission control 
Set the security level SL [1:0] for the slave POE3. 

15, 14 MTU3A_SL 00b R/W MTU3a slave access permission control 
Set the security level SL [1:0] for the slave MTU3a. 

13, 12 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written.  

11, 10 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

9, 8 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

7, 6 WDT0_SL 00b R/W WDT channel 0 slave access permission control 
Set the security level SL [1:0] for the slave WDT channel 0. 

5, 4 OSTM2_SL 00b R/W GTM channel 2 slave access permission control 
Set the security level SL [1:0] for the slave GTM channel 2. 

3, 2 OSTM1_SL 00b R/W GTM channel 1 slave access permission control 
Set the security level SL [1:0] for the slave GTM channel 1. 

1, 0 OSTM0_SL 10b R/W GTM channel 0 slave access permission control 
Set the security level SL [1:0] for the slave GTM channel 0. 
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6.3.7 Slave Access Control Register 3 (SYS_SLVACCCTL3) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
USB2.0, SDHI/eMMC and GbEthernet. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — ETH1_SL ETH0_SL SDHI1_SL SDHI0_SL USB21_SL USB20_SL USBT_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31, 30 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

29, 28 ETH1_SL 00b R/W GbEthernet channel1 slave access permission control 
Set the security level SL [1:0] for the slave GbEthernet channel 1. 

27, 26 ETH0_SL 00b R/W GbEthernet channel 0 slave access permission control 
Set the security level SL [1:0] for the slave GbEthernet channel 0. 

25, 24 SDHI1_SL 00b R/W SDHI channel 1 slave access permission control 
Set the security level SL [1:0] for the slave SDHI channel 1. 

23, 22 SDHI0_SL 00b R/W SDHI/eMMC channel 0 slave access permission control 
Set the security level SL [1:0] for the slave SDHI/eMMC channel 0. 

21, 20 USB21_SL 00b R/W USB2.0 channel 1 slave access permission control 
Set the security level SL [1:0] for the slave USB2.0 channel 1. 

19, 18 USB20_SL 00b R/W USB2.0 channel 0 slave access permission control 
Set the security level SL [1:0] for the slave USB2.0 channel 0. USB 2.0 channel 0 
has a common security level for Host and Function. 

17, 16 USBT_SL 00b R/W USBPHY Control slave access permission control 
Set the security level SL [1:0] for the slave USBPHY Control. 

15, 14 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

13, 12 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

11, 10 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

9, 8 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

7, 6 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

5, 4 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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Bit Bit Name 
Initial 
Value R/W Description 

3, 2 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

1, 0 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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6.3.8 Slave Access Control Register 4 (SYS_SLVACCCTL4) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
I2C, CANFD, RSPI, SCIF, SCI, and IrDA. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 IRDA_SL SCI1_SL SCI0_SL SCIF4_SL SCIF3_SL SCIF2_SL SCIF1_SL SCIF0_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — RSPI_SL CANFD_SL I2C3_SL I2C2_SL I2C1_SL I2C0_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31, 30 IRDA_SL 00b R SCI channel 0 (IrDA) slave access permission control 
Set the security level SL [1:0] for the slave SCI channel 0 (IrDA). 

29, 28 SCI1_SL 00b R/W SCI channel 1 slave access permission control 
Set the security level SL [1:0] for the slave SCI channel 1. 

27, 26 SCI0_SL 00b R/W SCI channel 0 slave access permission control 
Set the security level SL [1:0] for the slave SCI channel 0. 

25, 24 SCIF4_SL 00b R/W SCIF channel 4 slave access permission control 
Set the security level SL [1:0] for the slave SCIF channel 4. 

23, 22 SCIF3_SL 00b R/W SCIF channel 3 slave access permission control 
Set the security level SL [1:0] for the slave SCIF channel 3. 

21, 20 SCIF2_SL 00b R/W SCIF channel 2 slave access permission control 
Set the security level SL [1:0] for the slave SCIF channel 2. 

19, 18 SCIF1_SL 00b R/W SCIF channel 1 slave access permission control 
Set the security level SL [1:0] for the slave SCIF channel 1. 

17, 16 SCIF0_SL 00b R/W SCIF channel 0 slave access permission control 
Set the security level SL [1:0] for the slave SCIF channel 0. 

15 to 12 — H’0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

11, 10 RSPI_SL 00b R/W RSPI slave access permission control 
Set the security level SL [1:0] for the slave RSPI. RSPI has a common security 
level for channel 0 to channel 2. 

9, 8 CANFD_SL 00b R/W CANFD slave access permission control 
Set the security level SL [1:0] for the slave CANFD. 

7, 6 I2C3_SL 00b R/W I2C channel 3 slave access permission control 
Set the security level SL [1:0] for the slave I2C channel 3. 

5, 4 I2C2_SL 00b R/W I2C channel 2 slave access permission control 
Set the security level SL [1:0] for the slave I2C channel 2. 

3, 2 I2C1_SL 00b R/W I2C channel 1 slave access permission control 
Set the security level SL [1:0] for the slave I2C channel 1. 

1, 0 I2C0_SL 00b R/W I2C channel 0 slave access permission control 
Set the security level SL [1:0] for the slave I2C channel 0. 
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6.3.9 Slave Access Control Register 5 (SYS_SLVACCCTL5) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
SSIF and SRC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — SRC_SL — — SSIF_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R/W R/W R R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 6 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

5, 4 SRC_SL 00b R/W SRC slave access permission control 
Set the security level SL [1:0] for the slave SRC. 

3, 2 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1, 0 SSIF_SL 00b R/W SSIF slave access permission control 
Set the security level SL [1:0] for the slave SSIF. SSIF has a common security level 
for channel 0 to channel 3. 
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6.3.10 Slave Access Control Register 6 (SYS_SLVACCCTL6) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
ADC and TSU. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — TSU_SL ADC_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3, 2 TSU_SL 00b R/W TSU slave access permission control 
Set the security level SL [1:0] for the slave TSU. 

1, 0 ADC_SL 00b R/W ADC slave access permission control 
Set the security level SL [1:0] for the slave ADC. 

 

6.3.11 Slave Access Control Register 7 (SYS_SLVACCCTL7) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
OTP. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — OTP_SL — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R/W R/W R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3, 2 OTP_SL 00b R/W OTP slave access permission control 
Set the security level SL [1:0] for the slave OTP. 

1, 0 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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6.3.12 Slave Access Control Register 8 (SYS_SLVACCCTL8) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
AX45MP control register in SYSC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — AX45MP_SL — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R/W R/W R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 6 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

5, 4 AX45MP_SL 00b R/W SYSC <AX45MP Control Reg> slave access permission control 
Set the security level SL [1:0] for the AX45MP control register in SYSC. 

3, 2 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

1, 0 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

 

6.3.13 Slave Access Control Register 10 (SYS_SLVACCCTL10) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
LSI control register in SYSC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — LSI_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1, 0 LSI_SL 00b R/W SYSC <LSI Control Reg> slave access permission control 
Set the security level SL [1:0] for the LSI control register in SYSC. 
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6.3.14 Slave Access Control Register 12 (SYS_SLVACCCTL12) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
AOF control register in SYSC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — AOF_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1, 0 AOF_SL 00b R/W SYSC <AOF Control Reg> slave access permission control 
Set the security level SL [1:0] for the AOF control register in SYSC. 

 

6.3.15 Slave Access Control Register 13 (SYS_SLVACCCTL13) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
Low Power Mode control register in SYSC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — LP_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1, 0 LP_SL 00b R/W SYSC <Low Power Mode Control Reg> slave access permission control 
Set the security level SL [1:0] for the Low Power Mode control register in SYSC. 
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6.3.16 Slave Access Control Register 14 (SYS_SLVACCCTL14) 
This register sets the security levels for determining whether to enable or disable access to each set of registers in the 
general-purpose register in SYSC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — GPREG_SL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1, 0 GPREG_SL 00b R/W SYSC <GPREG> slave access permission control 
Set the security level SL [1:0] for the General purpose register(GPREG) in SYSC. 
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6.3.17 ECCRAM0 ECC Setting Register (SYS_RAM0_ECC) 
This register is a register that enables and disables the ECC function of ECCRAM0 (SRAM ACPU). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — VECCE

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 VECCEN 0 R/W Set enable or disable error correction for ECCRAM0 (SRAM ACPU) 
0: ECC function disabled 
1: ECC function enabled 

 

6.3.18 ECCRAM0 Access Control Register (SYS_RAM0_EN) 
This register is a register that controls access to ECCRAM0 (SRAM ACPU). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — VLWEN VCEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 VLWEN 1 R/W Set enable or disable writes to ECRAM0 (SRAM ACPU) 
0: Write disabled 
1: Write enabled 

0 VCEN 1 R/W Set enable or disable access to ECRAM0 (SRAM ACPU) 
0: Access disabled 
1: Access enabled 
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6.3.19 ECCRAM1 ECC Setting Register (SYS_RAM1_ECC) 
This register is a register that enables and disables the ECC function of ECCRAM1 (SRAM MCPU). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — VECCE

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 VECCEN 0 R/W Set enable or disable error correction for ECCRAM1 (SRAM MCPU) 
0: ECC function disabled 
1: ECC function enabled 

 

6.3.20 ECCRAM1 Access Control Register (SYS_RAM1_EN) 
This register is the register that controls access to ECCRAM1 (SRAM M CPU). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — VLWEN VCEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 VLWEN 1 R/W Set enable or disable writes to ECCRAM1 (SRAM MCPU) 
0: Write disabled 
1: Write enabled 

0 VCEN 1 R/W Set enable or disable access to ECRAM1 (SRAM MCPU) 
0: Access disabled 
1: Access enabled 
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6.3.21 WDT0 Control Register (SYS_WDT0_CTRL) 
This register is the register that set the count control of WDT0. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

WDTST
OPMAS

K 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — WDTST

OP 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 WDTSTOPM
ASK 

1 R/W Controls the stop function of WDT0 (for AX45MP) from Debug Module during 
debugging. 

0: Stops WDT0 counting during debugging. 
1: Not stop WDT0 counting during debugging. 

15 to 1 — All 0 R Reserved 
When read, the initial value is read. The written value will be ignored. 

0 WDTSTOP 0 R/W Set whether the WDT0 (for AX45MP) counter is forced to stop 
0: Continue counting 
1: Stop counting and hold the counter value 
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6.3.22 GEther0 Config Register (SYS_GETH0_CFG) 
This register is the register that indicates the state of Ether ch0. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — 

FEC_GI
GA_EN
ABLE 

— — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 25 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

24 FEC_GIGA_E
NABLE 

0 R Indicates the mode of speed for Ether ch0 
0: 100M/1Mbps mod 
1: 1Gbps mode 

23 to 0 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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6.3.23 GEther1 Config Register (SYS_GETH1_CFG) 
This register is the register that indicates the state of Ether ch1. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — 

FEC_GI
GA_EN
ABLE 

— — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 25 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

24 FEC_GIGA_E
NABLE 

0 R Indicates the mode of speed for Ether ch1 
0: 100M/1Mbps mode 
1: 1Gbps mode 

23 to 0 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

 

6.3.24 I2C0 Config Register (SYS_I2C0_CFG) 
This register is a register that set the bypass mode of the analog filter of I2C ch0. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — af_bypa

ss 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 af_bypass 0 R/W Set whether to bypass the analog filter for noise removal for the input terminals 
(RIIC0_SDA, RIIC0_SCL) of I2C ch0. 

0: Noise reduction is performed using an analog filter for the input signal.  
1: The input signal is bypassed an analog filter and noise reduction is not 

performed. 
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6.3.25 I2C1 Config Register (SYS_I2C1_CFG) 
This register is a register that set the bypass mode of the analog filter of I2C ch1. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — af_bypa

ss 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 af_bypass 0 R/W Set whether to bypass the analog filter for noise removal for the input terminals 
(RIIC1_SDA, RIIC1_SCL) of I2C ch1. 

0: Noise reduction is performed using an analog filter for the input signal.  
1: The input signal is bypassed an analog filter and noise reduction is not 

performed. 

 

6.3.26 I2C2 Config Register (SYS_I2C2_CFG) 
This register is a register that set the bypass mode of the analog filter of I2C ch2. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — af_bypa

ss 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 af_bypass 0 R/W Set whether to bypass the analog filter for noise removal for the input terminals 
(RIIC2_SDA, RIIC2_SCL) of I2C ch2. 

0: Noise reduction is performed using an analog filter for the input signal. 
1: The input signal is bypassed an analog filter and noise reduction is not 

performed. 
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6.3.27 I2C3 Config Register (SYS_I2C3_CFG) 
This register is a register that set the bypass mode of the analog filter of I2C ch3. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — af_bypa

ss 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 af_bypass 0 R/W Set whether to bypass the analog filter for noise removal for the input terminals 
(RIIC3_SDA, RIIC3_SCL) of I2C ch3. 

0: Noise reduction is performed using an analog filter for the input signal. 
1: The input signal is bypassed an analog filter and noise reduction is not 

performed. 
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6.3.28 AX45MP Core0 Reset Vector Address Low Configuration Register 
(SYS_AX45MP_CFG_RVAL0) 

This register is a register that set the reset vector address of AX45MP core0. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 RVBARADDRL0[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 RVBARADDRL0[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 RVBARADDR
L0[31:0] 

H’0000_0
000 

R/W Represent bottom bit 31 to bit 0 of the reset vector address of AX45MP Core0. 

 

6.3.29 AX45MP Core0 Reset Vector Address High Configuration Register 
(SYS_AX45MP_CFG_RVAH0) 

This register is a register that set the reset vector address of AX45MP core0. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — RVBARADDRH0[6:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 7 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 to 0 RVBARADDR
H0[6:0] 

H’00 R/W Represent upper bit 38 to bit 32 of the reset vector address of AX45MP Core0. 
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6.3.30 AX45MP status Register (SYS_AX45MP_STATUS) 
This register indicates the AX45MP status. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — STATU

S[5] — — — STATU
S[4] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — STATU

S[3] — — — STATU
S[2] — — — STATU

S[1] — — — STATU
S[0] 

                 Initial Value 0 0 0 — 0 0 — 0 0 0 0 0 0 — — — 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 21 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

20 STATUS[5] 0b R Represents processor is in stoptime. 

19 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 STATUS[4] 0b R Represents processor is under reset. 

15 to 13 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

12 STATUS[3] 0b R Represents processor is not available for access. 

11 to 9 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

8 STATUS[2] 0b R Represents processor is halted. 

7 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 STATUS[1] 0b R Represents the state of Error Interrupt. 

3 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 STATUS[0] B’0 R Represents processor is in WFI mode. 
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6.3.31 LSI Mode Signal Register (SYS_LSI_MODE) 
This register indicates the state of the MD_BOOT terminal, the DEBUGEN terminal, the MD_CLKS terminal, and the 
MD_OSCDRV terminal. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 — 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 STAT_MD_OSC

DRV[1:0] — 
STAT_
MD_CL

KS 
— — 

STAT_D
EBUGE

N 
— — — — — — STAT_MD_BOOT[2:0] 

                 Initial Value — — 0 — 0 0 — 0 0 0 0 0 0 — — — 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 — — R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

15, 14 STAT_MD_O
SCDRV[1:0] 

— R Indicates the terminal state of the external terminal MD_OSCDRV[1:0]. 
The value is updated at the rising edge of PRST#. 
If a reset occurs inside the LSI, this register is not updated. 

13 — 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

12 STAT_MD_C
LKS 

— R Indicates the terminal state of the external terminal MD_CLKS. 
The value is updated at the rising edge of PRST#. 
If a reset occurs inside the LSI, this register is not updated. 

11, 10 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

9 STAT_DEBU
GEN 

— R Indicates the terminal state of the external terminal DEBUGEN. 
The value is updated at the rising edge of PRST#. 
If a reset occurs inside the LSI, this register is not updated. 

8 — 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

7 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 to 0 STAT_MD_B
OOT[2:0] 

— R Indicates the terminal state of the external terminal MD_BOOT[2:0]. 
The value is updated at the rising edge of PRST#. 
If a reset occurs inside the LSI, this register is not updated. 
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6.3.32 LSI Device ID Register (SYS_DEVID) 
This register indicates the product specific device ID. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 DEV_ID[31:28] DEV_ID[27:0] 

                 Initial Value — — — — 1 0 0 0 0 1 0 0 0 1 1 1 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 DEV_ID[27:0] 

                 Initial Value 1 1 0 0 0 1 0 0 0 1 0 0 0 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 28 DEV_ID 
[31:28] 

— R Indicates the product revision. 

27 to 0 DEV_ID[27:0] H’847_C4
47 

R Indicates the product specific fixed value. 
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6.3.33 LSI Product Register (SYS_LSI_PRR) 
This register indicates information about product options. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 — 0 0 0 — 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 — 0 0 0 — 0 0 0 — 0 0 0 — 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 21 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

20 — — R Reserved 
When read, the initial value is read. The written value will be ignored. 

19 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 — — R Reserved 
When read, the initial value is read. The written value will be ignored. 

15 to 13 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

12 — — R Reserved 
When read, the initial value is read. The written value will be ignored. 

11 to 9 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

8 — — R Reserved 
When read, the initial value is read. The written value will be ignored. 

7 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 — — R Reserved 
When read, the initial value is read. The written value will be ignored. 

3 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 — — R Reserved 
When read, the initial value is read. The written value will be ignored. 
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6.3.34 Address Offset Register0 (SYS_AOF0) 
This register is an address offset register for accessing the 34-bit address space from SD ch0/ch1. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 OFS11_SXSDHI_1 OFS10_SXSDHI_1 OFS01_SXSDHI_1 OFS00_SXSDHI_1 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OFS11_SXSDHI_0 OFS10_SXSDHI_0 OFS01_SXSDHI_0 OFS00_SXSDHI_0 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 28 OFS11_SXS
DHI_1 

0011b R/W Conversion value to address [33:30] when SD ch1 address [31:30] = 11*1 

27 to 24 OFS10_SXS
DHI_1 

0010b R/W Conversion value to address [33:30] when SD ch1 address [31:30] = 10*1 

23 to 20 OFS01_SXS
DHI_1 

0001b R/W Conversion value to address [33:30] when SD ch1 address [31:30] = 01*1 

19 to 16 OFS00_SXS
DHI_1 

0000b R/W Conversion value to address [33:30] when SD ch1 address [31:30] = 00*1 

15 to 12 OFS11_SXS
DHI_0 

0011b R/W Conversion value to address [33:30] when SD ch0 address [31:30] = 11*1 

11 to 8 OFS10_SXS
DHI_0 

0010b R/W Conversion value to address [33:30] when SD ch0 address [31:30] = 10*1 

7 to 4 OFS01_SXS
DHI_0 

0001b R/W Conversion value to address [33:30] when SD ch0 address [31:30] = 01*1 

3 to 0 OFS00_SXS
DHI_0 

0000b R/W Conversion value to address [33:30] when SD ch0 address [31:30] = 00*1 

Note 1. Master SD ch0/ch1 are the master of 32bit addresses (4 Gbytes space). Depending on the address value (in 1 GB) of the 
master address [31:30], you can access the address converted to the address space [33:30]. This gives you access to more 
than 4 Gbytes of space. This register setting is prohibited from changing the setting while the target master is in operation. 
Please change it while the access on the master side is stopped. 
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6.3.35 Address Offset Register1 (SYS_AOF1) 
This register is an address offset register for accessing the 34-bit address space from Ether ch0/ch1. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 OFS11_SXGIGE_1 OFS10_SXGIGE_1 OFS01_SXGIGE_1 OFS00_SXGIGE_1 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OFS11_SXGIGE_0 OFS10_SXGIGE_0 OFS01_SXGIGE_0 OFS00_SXGIGE_0 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 28 OFS11_SXGI
GE_1 

0011b R/W Conversion value to address [33:30] when Ether ch1 address [31:30] = 11*1 

27 to 24 OFS10_SXGI
GE_1 

0010b R/W Conversion value to address [33:30] when Ether ch1 address [31:30] = 10*1 

23 to 20 OFS01_SXGI
GE_1 

0001b R/W Conversion value to address [33:30] when Ether ch1 address [31:30] = 01*1 

19 to 16 OFS00_SXGI
GE_1 

0000b R/W Conversion value to address [33:30] when Ether ch1 address [31:30] = 00*1 

15 to 12 OFS11_SXGI
GE_0 

0011b R/W Conversion value to address [33:30] when Ether ch0 address [31:30] = 11*1 

11 to 8 OFS10_SXGI
GE_0 

0010b R/W Conversion value to address [33:30] when Ether ch0 address [31:30] = 10*1 

7 to 4 OFS01_SXGI
GE_0 

0001b R/W Conversion value to address [33:30] when Ether ch0 address [31:30] = 01*1 

3 to 0 OFS00_SXGI
GE_0 

0000b R/W Conversion value to address [33:30] when Ether ch0 address [31:30] = 00*1 

Note 1. Master Ether ch0/ch1 are the master of 32bit addresses (4 Gbytes space). Depending on the address value (in 1 GB) of the 
master address [31:30], you can access the address converted to the address space [33:30]. This gives you access to more 
than 4 Gbytes of space. This register setting is prohibited from changing the setting while the target master is in operation. 
Please change it while the access on the master side is stopped. 

  



 
 

RZ/Five Group 6. System Controller (SYSC) 

R01UH0986EJ0100  Rev.1.00 Page 150 of 2513 
Jun 30, 2022 

 
 

 

  

6.3.36 Address Offset Register2 (SYS_AOF2) 
This register is an address offset register for accessing the 34-bit address space from USB2.0 ch0/ch1 Host. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 OFS11_SXUSB2_1 OFS10_SXUSB2_1 OFS01_SXUSB2_1 OFS00_SXUSB2_1 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OFS11_SXUSB2_0_H OFS10_SXUSB2_0_H OFS01_SXUSB2_0_H OFS00_SXUSB2_0_H 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 28 OFS11_SXU
SB2_1 

0011b R/W Conversion value to address [33:30] when USB2.0 ch1 Host address [31:30] = 11*1 

27 to 24 OFS10_SXU
SB2_1 

0010b R/W Conversion value to address [33:30] when USB2.0 ch1 Host address [31:30] = 10*1 

23 to 20 OFS01_SXU
SB2_1 

0001b R/W Conversion value to address [33:30] when USB2.0 ch1 Host address [31:30] = 01*1 

19 to 16 OFS00_SXU
SB2_1 

0000b R/W Conversion value to address [33:30] when USB2.0 ch1 Host address [31:30] = 00*1 

15 to 12 OFS11_SXU
SB2_0_H 

0011b R/W Conversion value to address [33:30] when USB2.0 ch0 Host address [31:30] = 11*1 

11 to 8 OFS10_SXU
SB2_0_H 

0010b R/W Conversion value to address [33:30] when USB2.0 ch0 Host address [31:30] = 10*1 

7 to 4 OFS01_SXU
SB2_0_H 

0001b R/W Conversion value to address [33:30] when USB2.0 ch0 Host address [31:30] = 01*1 

3 to 0 OFS00_SXU
SB2_0_H 

0000b R/W Conversion value to address [33:30] when USB2.0 ch0 Host address [31:30] = 00*1 

Note 1. Master USB2.0 ch0/ch1 Host are the master of 32bit addresses (4 Gbytes space). Depending on the address value (in 1 GB) 
of the master address [31:30], you can access the address converted to the address space [33:30]. This gives you access to 
more than 4 Gbytes of space. This register setting is prohibited from changing the setting while the target master is in 
operation. Please change it while the access on the master side is stopped. 
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6.3.37 Address Offset Register3 (SYS_AOF3) 
This register is an address offset register for accessing the 34-bit address space from USB2.0 ch0 Function. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OFS11_SXUSB2_0_F OFS10_SXUSB2_0_F OFS01_SXUSB2_0_F OFS00_SXUSB2_0_F 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 16 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

15 to 12 OFS11_SXU
SB2_0_F 

0011b R/W Conversion value to address [33:30] when USB2.0 ch0 Function address [31:30]  
= 11*1 

11 to 8 OFS10_SXU
SB2_0_F 

0010b R/W Conversion value to address [33:30] when USB2.0 ch0 Function address [31:30]  
= 10*1 

7 to 4 OFS01_SXU
SB2_0_F 

0001b R/W Conversion value to address [33:30] when USB2.0 ch0 Function address [31:30]  
= 01*1 

3 to 0 OFS00_SXU
SB2_0_F 

0000b R/W Conversion value to address [33:30] when USB2.0 ch0 Function address [31:30]  
= 00*1 

Note 1. Master USB2.0 ch0 Function is the master of 32bit addresses (4 Gbytes space). Depending on the address value (in 1 GB) of 
the master address [31:30], you can access the address converted to the address space [33:30]. This gives you access to 
more than 4 Gbytes of space. This register setting is prohibited from changing the setting while the target master is in 
operation. Please change it while the access on the master side is stopped. 
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6.3.38 Address Offset Register6 (SYS_AOF6) 
This register is an address offset register for accessing the 34-bit address space from Secure/Non-Secure DMAC. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 OFS11_SXDMAC_NS OFS10_SXDMAC_NS OFS01_SXDMAC_NS OFS00_SXDMAC_NS 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OFS11_SXDMAC_S OFS10_SXDMAC_S OFS01_SXDMAC_S OFS00_SXDMAC_S 

                 Initial Value 0 0 1 1 0 0 1 0 0 0 0 1 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 28 OFS11_SXD
MAC_NS 

0011b R/W Conversion value to address [33:30] when Non-Secure DMAC address [31:30] = 11*1 

27 to 24 OFS10_SXD
MAC_NS 

0010b R/W Conversion value to address [33:30] when Non-Secure DMAC address [31:30] = 10*1 

23 to 20 OFS01_SXD
MAC_NS 

0001b R/W Conversion value to address [33:30] when Non-Secure DMAC address [31:30] = 01*1 

19 to 16 OFS00_SXD
MAC_NS 

0000b R/W Conversion value to address [33:30] when Non-Secure DMAC address [31:30] = 00*1 

15 to 12 OFS11_SXD
MAC_S 

0011b R/W Conversion value to address [33:30] when Secure DMAC address [31:30] = 11*1 

11 to 8 OFS10_SXD
MAC_S 

0010b R/W Conversion value to address [33:30] when Secure DMAC address [31:30] = 10*1 

7 to 4 OFS01_SXD
MAC_S 

0001b R/W Conversion value to address [33:30] when Secure DMAC address [31:30] = 01*1 

3 to 0 OFS00_SXD
MAC_S 

0000b R/W Conversion value to address [33:30] when Secure DMAC address [31:30] = 00*1 

Note 1. Master Secure/Non-Secure DMAC are the master of 32bit addresses (4 Gbytes space). Depending on the address value 
(in 1 GB) of the master address [31:30], you can access the address converted to the address space [33:30]. This gives you 
access to more than 4 Gbytes of space. This register setting is prohibited from changing the setting while the target master is 
in operation. Please change it while the access on the master side is stopped. 
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6.3.39 General Register0 (SYS_GPREG_0) 
This register is a general-purpose register. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 GPREG0[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 GPREG0[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 GPREG0 
[31:0] 

H’0000_0
000 

R/W General-purpose register 0 
It is a 32-bit register. 
It is possible to write any value, read the written value. 

 

6.3.40 General Register1 (SYS_GPREG_1) 
This register is a general-purpose register. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 GPREG1[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 GPREG1[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 GPREG1 
[31:0] 

H’0000_0
000 

R/W General-purpose register 1 
It is a 32-bit register. 
It is possible to write any value, read the written value. 
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6.3.41 General Register2 (SYS_GPREG_2) 
This register is a general-purpose register. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 GPREG2[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 GPREG2[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 GPREG2 
[31:0] 

H’0000_0
000 

R/W General-purpose register 2 
It is a 32-bit register. 
It is possible to write any value, read the written value. 

 

6.3.42 General Register3 (SYS_GPREG_3) 
This register is a general-purpose register. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 GPREG3[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 GPREG3[31:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 GPREG3 
[31:0] 

H’0000_0
000 

R/W General-purpose register 3 
It is a 32-bit register. 
It is possible to write any value, read the written value. 
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6.4 Operation 

6.4.1 External Terminal State Capture Function 
Captures the state of the following four external terminals at the rising edge of PRST# terminal and holds them into the 
SYS_LSI_MODE register. The value is not updated by a reset that occurs inside the LSI. 

● MD_BOOT[2:0] 

● DEBUGEN 

● MD_CLKS 

● MD_OSCDRV[1:0] 

 

6.4.2 WDT Stop Control Function 
By writing 1 to the WDTSTOP bit of the SYS_WDTn_CTRL register (n: 0), the following WDT corresponding to n is 
forcibly stopped and the count value is retained. 

Also, by writing 1 to the WDTSTOPMASK bit of the SYS_WDTn_CTRL register (n: 0), the following WDT count 
corresponding to n can be continued even during debugging. If 0 is written, the WDT count will stop during debugging. 

 
n Stop WDT 

0 WDT0 (for AX45MP core0) 

WDTSTOPWDTSTOPMASK

Debug 
Module

               WDT0_count_stop
WDT0

WDT stop signal from Debug Module

 

Figure 6.2 Overview of WDT Stop Function 

 



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 156 of 2513 
Jun 30, 2022 

 
 

 

  

7. Clock Pulse Generator (CPG) 

This chapter describes the functions of the clock pulse generator module (CPG). 

 

7.1 Features 

7.1.1 Overview 
Table 7.1 provides a list of CPG features. 

 

Table 7.1 List of functions 

Features Specification 

PLL control ● SSCG control, PLL multiplication factor setting, and ON/OFF control are performed by register 
setting. 

● This LSI is equipped with 5 PLLs. The roles of each are as follows: 
– PLL1 (SSCG-PLL: Default SSCG ON): AX45MP only 
– PLL2 (SSCG-PLL: Default SSCG OFF): For SYSTEM-BUS & Module (no SSCG) 
– PLL3 (SSCG-PLL: Default SSCG ON): For SYSTEM-BUS & Module (SSCG Yes) 
– PLL4 (SSCG-PLL: Default SSCG ON): DDR-SDRAM Only 
– PLL6 (SSCG-PLL: Default SSCG ON): Gigabit Ethernet Interface 

● Initial value of SSCG for each PLL (PLL3 is fixed): 
– Fmod: 31.25kHz 
– Spread: Down spread 

 – Modulation Depth: 2.25% (PLL1, PLL4 and, PLL6) 
2.20% (PLL3) 

Clock generation and control The clock to be supplied to each module is generated from the external clock input (EXCLK), 
crystal oscillator input / output (XIN / XOUT), or PLL output clock. 
● Selection of the peri-ratio by register setting 
● Clock path selection by clock selector by register setting 
● Clock supply ON/OFF control is performed by register setting. (Module Standby Mode control) 

Reset generation and control A reset is generated from the reset factor in (). The types of reset are as follows. 
● System reset (external pin) 
● Software reset (system reboot, reset control of each module) 
● Watchdog reset (WDT module) 
● ON/OFF control for each unit clock (software control) 

Monitor ● PLL clock monitor 
– The function to monitor the operation of the output clocks from PLL1 to PLL4 and PLL6 

● Clock monitor for each module 
– Function to monitor that the clock monitor is operating 

● Reset monitor 
– Function to monitor the reset status of each module 
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7.1.3 Pin description 
The table below shows a list of CPG pins. 

 

Table 7.2 Pin List 

Name Pin Name IO Functions 

Mode control pin MD_BOOT0 I Set the operating mode. 
Do not change during PRST# pin asserts and after negating until the 
operating mode is confirmed. 

 MD_BOOT1 I 

 MD_BOOT2 I 

 MD_CLKS I Set ON/OFF of SSCG circuit operation of PLL3. 
Do not change during PRST# terminal asserts and after negating until the 
operating mode is confirmed. 

External clock Input 
pin*2 

EXCLK I This is the pin to input the external clock. 

Crystal oscillator 
input/output pin*1 

XIN*3 I This is the pin to connect the crystal oscillator. 

XOUT*3 O  

Power on reset input 
pin 

PRST# I When this pin becomes low level, it will be in the power on reset state. 

OSC drive capacity 
setting pin 0 

MD_OSCDRV0 I This is a pin for adjusting the drive capacity of the OSC buffer. 

OSC drive capacity 
setting pin 1 

MD_OSCDRV1 I This is a pin for adjusting the drive capacity of the OSC buffer. 

Note 1. When using a crystal oscillator, fix the pins of MD_OSCDRV0 and MD_OSCDRV1 to Low Level. Also, refer to the C/R 
constraints and implementation precautions described in the PCB design checklist. 

Note 2. When using crystal oscillation, fix the EXCLK pin externally to Low Level. 

Note 3. When using the clock from the outside without using the crystal oscillator, set the XIN pin to the external low level fixing 
process and the XOUT pin to Open. 
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PLL4

PLL6

S0φ

SPI1φ

OSCCLK

HPφ

1/2

1/1000

PLL3

CPG_PL3_SSEL[8]

CPG_PL3A_DDIV[10:8]
SEL_PLL3_3

SWDφ
TCK/SWDCLK

A’

400 M
H

z

1600 MHz

533 M
H

z

1/2

OSC_DIV1000 clock

CPG_PL4_DSEL[0]

500 MHz

1/1,1/2,1/4,1/8,1/32 1/2 SPI0φ

SEL_PLL4

I2φ

M0φ

ZTφ

P1φ

P2φ1/1,1/2,1/4,1/8,1/32

1/1,1/2,1/4,1/8,1/32

1/1,1/2,1/4,1/8,1/32

1/2

CPG_PL3A_DDIV[2:0]

CPG_PL3B_DDIV[2:0]

CPG_PL3A_DDIV[6:4]

1/8

1/2

 
 

Note: The control registers of each selector are as follows. 
 • SEL_PLL3_3: CPG_PL3_SSEL 
 • SEL_PLL4: CPG_PL4_DSEL 

Figure 7.3 Clock System Diagram (2) 
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7.1.4.2 Clock List 
Please refer to another file for the clock list. 
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7.2 Register description 

7.2.1 Register attributes 
The following table shows the register attributes described in Register Details. 

 

Table 7.3 Register attributes 

Register attributes Description 

RW A register that can be read and written. 

RW0 A register that can read and 0b write. 1b Write is invalid. 

RW1 A register that can read and 1b write. 0b Write is invalid. 

R0W It is a register that can be written with 0b Read at all times. 

R1W It is a register that can be written with 1b Read at all times. 

R A register that can read. Write is invalid. 

R0W0 It is a register that can always read 0b and write 0b. 1b Write is invalid. 

R0W1 It is a register that can always read 0b and write 1b. 0b Write is invalid. 

R1W0 It is a register that can always read 1b and write 0b. 1b Write is invalid. 

R1W1 It is a register that can always read 1b and write 1b. 0b Write is invalid. 

RCW0 A register that can be cleared by Read and 0b Write is possible. 1b Write is invalid. 

RCW1 A register that can be cleared by Read and 1b Write is possible. 0b Write is invalid. 

Note: This LSI does not guarantee the access result to the Reserved bit area and the undefined bit area. 
At the same time, the Reserved bit area and undefined area may have values other than the initial value “0”. We do not 
guarantee the result of changing these values. 

 

7.2.2 Register classification 
The table below shows the general classification of the register space in this module. 

The address of the CPG register is represented by an offset address from the CPG-based address. 

The CPG-based address is H’0_1101_0000. 

 

Table 7.4 Register Address space 

Classification Offset Address 

SSCG PLL Control Registers (PLL1, 4, 6) H’000 - H’0FF 

Fast PLL Control Registers (PLL2, 3) H’100 - H’17F 

Reserved H’180 - H’1FF 

Frequency Dynamic Change Control Registers H’200 - H’3FF 

Frequency Static Change Control Registers H’400 - H’4FF 

Clock Control Registers H’500 - H’67F 

Clock Monitor Registers H’680 - H’7FF 

Reset Control Registers H’800 - H’97F 

Reset Monitor Registers H’980 - H’AFF 

Other Registers H’B00 - H’FFF 
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7.2.3 Register configuration 
 

Table 7.5 Register list (1/4) 

Register Name Abbreviation R/W Initial value*1 Address*2 
Access 
Size 

PLL1 (SSCG) Standby Control Register CPG_SAMPLL1_STBY RW H’0000 0005 H’000 32 

PLL4 (SSCG) Standby Control Register CPG_SAMPLL4_STBY RW H’0000 0004 H’010 32 

PLL6 (SSCG) Standby Control Register CPG_SAMPLL6_STBY RW H’0000 0000 H’020 32 

PLL1 (SSCG) Output Clock Setting Register 1 CPG_SAMPLL1_CLK1 RW H’0000 3E83 H’004 32 

PLL4 (SSCG) Output Clock Setting Register 1 CPG_SAMPLL4_CLK1 RW H’0000 3203 H’014 32 

PLL6 (SSCG) Output Clock Setting Register 1 CPG_SAMPLL6_CLK1 RW H’0000 3E83 H’024 32 

PLL1 (SSCG) Output Clock Setting Register 2 CPG_SAMPLL1_CLK2 RW H’0008 2D01 H’008 32 

PLL4 (SSCG) Output Clock Setting Register 2 CPG_SAMPLL4_CLK2 RW H’0008 2400 H’018 32 

PLL6 (SSCG) Output Clock Setting Register 2 CPG_SAMPLL6_CLK2 RW H’0008 2D02 H’028 32 

PLL1 (SSCG) Monitor Register CPG_SAMPLL1_MON R H’0000 0011 H’00C 32 

PLL4 (SSCG) Monitor Register CPG_SAMPLL4_MON R H’0000 0000 H’01C 32 

PLL6 (SSCG) Monitor Register CPG_SAMPLL6_MON R H’0000 0000 H’02C 32 

PLL1_SEL_SETTING Register CPG_PLL1_SETTING RW H’0000 0001 H’040 32 

CPG_OTPPLL0_MON Register CPG_OTPPLL0_MON R H’xxxx xxxx H’044 32 

CPG_OTPPLL1_MON Register CPG_OTPPLL1_MON R H’xxxx xxxx H’048 32 

CPG_OTPPLL2_MON Register CPG_OTPPLL2_MON R H’xxxx xxxx H’04C 32 

PLL2(SSCG) Monitor Register CPG_SIPLL2_MON R H’0000 0011 H’11C 32 

PLL3(SSCG) Monitor Register CPG_SIPLL3_MON R H’0000 0011 H’13C 32 

Division Ratio Setting (PLL1) Register CPG_PL1_DDIV RW H’0000 000x H’200 32 

Division Ratio Setting (PLL2) Register CPG_PL2_DDIV RW H’0000 0000 H’204 32 

Division Ratio Setting (PLL3A) Register CPG_PL3A_DDIV RW H’0000 0000 H’208 32 

Division Ratio Setting (PLL3B) Register CPG_PL3B_DDIV RW H’0000 0000 H’20C 32 

Source Clock Setting (SDHI) Register CPG_PL2SDHI_DSEL RW H’0000 0011 H’218 32 

Source Clock Setting (DDR) Register CPG_PL4_DSEL RW H’0000 0000 H’21C 32 

Clock Status Monitor Register CPG_CLKSTATUS R H’0000 0000 H’280 32 

Source Clock Setting Register CPG_PL3_SSEL RW H’0000 0111 H’408 32 

Clock Control Register ACPU CPG_CLKON_SRAM_ACPU RW H’0000 0001 H’508 32 

Clock Control Register MCPU CPG_CLKON_SRAM_MCPU RW H’0000 0001 H’50C 32 

Clock Control Register IAX45 CPG_CLKON_IAX45 RW H’0000 0003 H’518 32 

Clock Control Register SYC CPG_CLKON_SYC RW H'0000 0000 H'528 32 

Clock Control Register DMAC_REG CPG_CLKON_DAMC_REG RW H’0000 0000 H’52C 32 

Clock Control Register GTM CPG_CLKON_GTM RW H’0000 0001 H’534 32 

Clock Control Register MTU CPG_CLKON_MTU RW H’0000 0000 H’538 32 

Clock Control Register POE3 CPG_CLKON_POE3 RW H’0000 0000 H’53C 32 

Clock Control Register WDT CPG_CLKON_WDT RW H’0000 00C3 H’548 32 

Clock Control Register DDR CPG_CLKON_DDR RW H’0000 0000 H’54C 32 

Clock Control Register SPI_MULTI CPG_CLKON_SPI_MULTI RW H’0000 0000 H’550 32 

Clock Control Register SDHI CPG_CLKON_SDHI RW H’0000 0000 H’554 32 

Clock Control Register SSI CPG_CLKON_SSI RW H’0000 0000 H’570 32 

Clock Control Register SRC CPG_CLKON_SRC RW H’0000 0000 H’574 32 

Clock Control Register USB CPG_CLKON_USB RW H’0000 0000 H’578 32 

Clock Control Register ETH CPG_CLKON_ETH RW H’0000 0000 H’57C 32 
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Table 7.5 Register list (2/4) 

Register Name Abbreviation R/W Initial value*1 Address*2 
Access 
Size 

Clock Control Register I2C CPG_CLKON_I2C RW H’0000 0000 H’580 32 

Clock Control Register SCIF CPG_CLKON_SCIF RW H’0000 0000 H’584 32 

Clock Control Register SCI CPG_CLKON_SCI RW H’0000 0000 H’588 32 

Clock Control Register IRDA CPG_CLKON_IRDA RW H’0000 0000 H’58C 32 

Clock Control Register RSPI CPG_CLKON_RSPI RW H’0000 0000 H’590 32 

Clock Control Register CANFD CPG_CLKON_CANFD RW H’0000 0000 H’594 32 

Clock Control Register GPIO CPG_CLKON_GPIO RW H’0000 0000 H’598 32 

Clock Control Register ADC CPG_CLKON_ADC RW H’0000 0000 H’5A8 32 

Clock Control Register TSU CPG_CLKON_TSU RW H’0000 0000 H’5AC 32 

Clock Control Register AXI_TZCDDR CPG_CLKON_AXI_TZCDDR RW H’0000 001F H’5DC 32 

Clock Control Register AX45MP CPG_CLKON_AX45MP RW H’0000 0003 H’5F8 32 

Clock Control Register NCEPLDM CPG_CLKON_NCEPLDM RW H’0000 0003 H’600 32 

Clock Control Register NCEPLMT CPG_CLKON_NCEPLMT RW H’0000 0001 H’604 32 

Clock Control Register NCEPLIC CPG_CLKON_NCEPLIC RW H’0000 0001 H’608 32 

Clock Monitor Register SRAM_ACPU CPG_CLKMON_SRAM_ACPU R H’0000 0001 H’688 32 

Clock Monitor Register SRAM_MCPU CPG_CLKMON_SRAM_MCPU R H’0000 0001 H’68C 32 

Clock Monitor Register IAX45 CPG_CLKMON_IAX45 R H’0000 0003 H’698 32 

Clock Monitor Register SYC CPG_CLKMON_SYC R H’0000 0000 H’6A8 32 

Clock Monitor Register DMAC_REG CPG_CLKMON_DAMC_REG R H’0000 0000 H’6AC 32 

Clock Monitor Register GTM CPG_CLKMON_GTM R H’0000 0001 H’6B4 32 

Clock Monitor Register MTU CPG_CLKMON_MTU R H’0000 0000 H’6B8 32 

Clock Monitor Register POE3 CPG_CLKMON_POE3 R H’0000 0000 H’6BC 32 

Clock Monitor Register WDT CPG_CLKMON_WDT R H’0000 00C3 H’6C8 32 

Clock Monitor Register DDR CPG_CLKMON_DDR R H’0000 0000 H’6CC 32 

Clock Monitor Register SPI_MULTI CPG_CLKMON_SPI_MULTI R H’0000 0000 H’6D0 32 

Clock Monitor Register SDHI CPG_CLKMON_SDHI R H’0000 0000 H’6D4 32 

Clock Monitor Register SSI CPG_CLKMON_SSI R H’0000 0000 H’6F0 32 

Clock Monitor Register SRC CPG_CLKMON_SRC R H’0000 0000 H’6F4 32 

Clock Monitor Register USB CPG_CLKMON_USB R H’0000 0000 H’6F8 32 

Clock Monitor Register ETH CPG_CLKMON_ETH R H’0000 0000 H’6FC 32 

Clock Monitor Register I2C CPG_CLKMON_I2C R H’0000 0000 H’700 32 

Clock Monitor Register SCIF CPG_CLKMON_SCIF R H’0000 0000 H’704 32 

Clock Monitor Register SCI CPG_CLKMON_SCI R H’0000 0000 H’708 32 

Clock Monitor Register IRDA CPG_CLKMON_IRDA R H’0000 0000 H’70C 32 

Clock Monitor Register RSPI CPG_CLKMON_RSPI R H’0000 0000 H’710 32 

Clock Monitor Register CANFD CPG_CLKMON_CANFD R H’0000 0000 H’714 32 

Clock Monitor Register GPIO CPG_CLKMON_GPIO R H’0000 0000 H’718 32 

Clock Monitor Register ADC CPG_CLKMON_ADC R H’0000 0000 H’728 32 

Clock Monitor Register AX45MP CPG_CLKMON_AX45MP R H’0000 0003 H’778 32 

Clock Monitor Register NCEPLDM CPG_CLKMON_NCEPLDM R H’0000 0002 H’780 32 

Clock Monitor Register NCEPLMT CPG_CLKMON_NCEPLMT R H’0000 0001 H’784 32 

Clock Monitor Register NCEPLIC CPG_CLKMON_NCEPLIC R H’0000 0001 H’788 32 

Clock Monitor Register TSU CPG_CLKMON_TSU R H’0000 0000 H’72C 32 

Clock Monitor Register AXI_TZCDDR CPG_CLKMON_AXI_TZCDDR R H’0000 0007 H’75C 32 

Reset Control Register SRAM_ACPU CPG_RST_SRAM_ACPU RW H’0000 0001 H’808 32 
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Table 7.5 Register list (3/4) 

Register Name Abbreviation R/W Initial value*1 Address*2 
Access 
Size 

Reset Control Register SRAM_MCPU CPG_RST_SRAM_MCPU RW H’0000 0001 H’80C 32 

Reset Control Register IAX45 CPG_RST_IAX45 RW H’0000 0001 H’818 32 

Reset Control Register SYC CPG_RST_SYC RW H’0000 0000 H’828 32 

Reset Control Register DMAC CPG_RST_DMAC RW H’0000 0000 H’82C 32 

Reset Control Register GTM CPG_RST_GTM RW H’0000 0001 H’834 32 

Reset Control Register MTU CPG_RST_MTU RW H’0000 0000 H’838 32 

Reset Control Register POE3 CPG_RST_POE3 RW H’0000 0000 H’83C 32 

Reset Control Register WDT CPG_RST_WDT RW H’0000 0009 H’848 32 

Reset Control Register DDR CPG_RST_DDR RW H’0000 0000 H’84C 32 

Reset Control Register SPI CPG_RST_SPI RW H’0000 0000 H’850 32 

Reset Control Register SDHI CPG_RST_SDHI RW H’0000 0000 H’854 32 

Reset Control Register SSIF CPG_RST_SSIF RW H’0000 0000 H’870 32 

Reset Control Register SRC CPG_RST_SRC RW H’0000 0000 H’874 32 

Reset Control Register USB CPG_RST_USB RW H’0000 0000 H’878 32 

Reset Control Register ETH CPG_RST_ETH RW H’0000 0000 H’87C 32 

Reset Control Register I2C CPG_RST_I2C RW H’0000 0000 H’880 32 

Reset Control Register SCIF CPG_RST_SCIF RW H’0000 0000 H’884 32 

Reset Control Register SCI CPG_RST_SCI RW H’0000 0000 H’888 32 

Reset Control Register IRDA CPG_RST_IRDA RW H’0000 0000 H’88C 32 

Reset Control Register RSPI CPG_RST_RSPI RW H’0000 0000 H’890 32 

Reset Control Register CANFD CPG_RST_CANFD RW H’0000 0000 H’894 32 

Reset Control Register GPIO CPG_RST_GPIO RW H’0000 0000 H’898 32 

Reset Control Register ADC CPG_RST_ADC RW H’0000 0000 H’8A8 32 

Reset Control Register TSU CPG_RST_TSU RW H’0000 0000 H’8AC 32 

Reset Control Register AXI_TZCDDR CPG_RST_AXI_TZCDDR RW H’0000 001F H’8DC 32 

Reset Control Register AX45MP CPG_RST_AX45MP RW H’0000 000F H’8F8 32 

Reset Control Register NCEPLDM CPG_RST_NCEPLDM RW H’0000 0003 H’900 32 

Reset Control Register NCEPLMT CPG_RST_NCEPLMT RW H’0000 0003 H’904 32 

Reset Control Register NCEPLIC CPG_RST_NCEPLIC RW H’0000 0001 H’908 32 

Reset Monitor Register SRAM_ACPU CPG_RSTMON_SRAM_ACPU R H’0000 0000 H’988 32 

Reset Monitor Register SRAM_MCPU CPG_RSTMON_SRAM_MCPU R H’0000 0000 H’98C 32 

Reset Monitor Register IAX45 CPG_RSTMON_IAX45 R H’0000 0000 H’998 32 

Reset Monitor Register SYC CPG_RSTMON_SYC R H’0000 0000 H’9AB 32 

Reset Monitor Register DMAC CPG_RSTMON_DMAC R H’0000 0003 H’9AC 32 

Reset Monitor Register GTM CPG_RSTMON_GTM R H’0000 0006 H’9B4 32 

Reset Monitor Register MTU CPG_RSTMON_MTU R H’0000 0001 H’9B8 32 

Reset Monitor Register POE3 CPG_RSTMON_POE3 R H’0000 0001 H’9BC 32 

Reset Monitor Register WDT CPG_RSTMON_WDT R H’0000 0006 H’9C8 32 

Reset Monitor Register DDR CPG_RSTMON_DDR R H’0000 007F H’9CC 32 

Reset Monitor Register SPI CPG_RSTMON_SPI R H’0000 0001 H’9D0 32 

Reset Monitor Register SDHI CPG_RSTMON_SDHI R H’0000 0003 H’9D4 32 

Reset Monitor Register SSIF CPG_RSTMON_SSIF R H’0000 000F H’9F0 32 

Reset Monitor Register SRC CPG_RSTMON_SRC R H’0000 0001 H’9F4 32 

Reset Monitor Register USB CPG_RSTMON_USB R H’0000 000F H’9F8 32 

Reset Monitor Register ETH CPG_RSTMON_ETH R H’0000 0003 H’9FC 32 
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Table 7.5 Register list (4/4) 

Register Name Abbreviation R/W Initial value*1 Address*2 
Access 
Size 

Reset Monitor Register I2C CPG_RSTMON_I2C R H’0000 000F H’A00 32 

Reset Monitor Register SCIF CPG_RSTMON_SCIF R H’0000 001F H’A04 32 

Reset Monitor Register SCI CPG_RSTMON_SCI R H’0000 0003 H’A08 32 

Reset Monitor Register IRDA CPG_RSTMON_IRDA R H’0000 0001 H’A0C 32 

Reset Monitor Register RSPI CPG_RSTMON_RSPI R H’0000 0007 H’A10 32 

Reset Monitor Register CANFD CPG_RSTMON_CANFD R H’0000 0003 H’A14 32 

Reset Monitor Register GPIO CPG_RSTMON_GPIO R H’0000 0007 H’A18 32 

Reset Monitor Register ADC CPG_RSTMON_ADC R H’0000 0003 H’A28 32 

Reset Monitor Register TSU CPG_RSTMON_TSU R H’0000 0001 H’A2C 32 

Reset Monitor Register AXI_TZCDDR CPG_RSTMON_AXI_TZCDDR R H’0000 0000 H’A5C 32 

Reset Monitor Register AX45MP CPG_RSTMON_AX45MP R H’0000 0000 H’A78 32 

Reset Monitor Register NCEPLDM CPG_RSTMON_NCEPLDM R H’0000 0000 H’A80 32 

Reset Monitor Register NCEPLMT CPG_RSTMON_NCEPLMT R H’0000 0000 H’A84 32 

Reset Monitor Register NCEPLIC CPG_RSTMON_NCEPLIC R H’0000 0000 H’A88 32 

Enable Pin Control Register GTM CPG_EN_GTM RW H’0000 0007 H’B00 32 

WDT Overflow System Reset Register CPG_WDTOVF_RST RW H’0000 0000 H’B10 32 

WDT Reset Selector Register CPG_WDTRST_SEL RW H’0000 0088 H’B14 32 

MSTOP Register ACPU CPG_BUS_ACPU_MSTOP RW H’0000 0000 H’B60 32 

MSTOP Register MCPU1 CPG_BUS_MCPU1_MSTOP RW H’0000 0000 H’B64 32 

MSTOP Register MCPU2 CPG_BUS_MCPU2_MSTOP RW H’0000 0000 H’B68 32 

MSTOP Register PERI_COM CPG_BUS_PERI_COM_MSTO
P 

RW H’0000 0000 H’B6C 32 

MSTOP Register PERI_CPU CPG_BUS_PERI_CPU_MSTO
P 

RW H’0000 0000 H’B70 32 

MSTOP Register PERI_DDR CPG_BUS_PERI_DDR_MSTO
P 

RW H’0000 0000 H’B74 32 

MSTOP Register REG0 CPG_BUS_REG0_MSTOP RW H’0000 0000 H’B7C 32 

MSTOP Register REG1 CPG_BUS_REG1_MSTOP RW H’0000 0000 H’B80 32 

MSTOP Register TZCDDR CPG_BUS_TZCDDR_MSTOP RW H’0000 0000 H’B84 32 

Other Function Register 2 CPG_OTHERFUNC2_REG RW H’0000 0000 H’BEC 32 

Note 1. Initial value: Release of system reset The reset is released according to the sequence, and the value immediately after the 
last reset release in the sequence. 

Note 2. Address: The offset address from the base address. 
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7.2.4 Register Descriptions 

7.2.4.1 PLLn (SSCG) Standby Control Register (CPG_SAMPLLn_STBY) (n = 1, 4, or 6) 
This register is used to control the power-saving mode and standby state and enable or disable the SSCG. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — 

SSCG_
MODE_

WEN 
— 

SSCG_
EN_WE

N 
— RESET

B_WEN 

                 Initial Value 
n = 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 4 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 6 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R0W1 R R0W1 R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — 

SSCG_
MODE 

[1] 

SSCG_
MODE 

[0] 
— SSCG_

EN — RESET
B 

                 Initial Value 
n = 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 

Initial Value 
n = 4 

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

Initial Value 
n = 6 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R RW RW R RW R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 21 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

20 SSCG_MOD
E_WEN 

0b R0W1 Flag for enabling the writing to the SSCG_MODE[1:0] bits (bits 5 and 4) 
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 SSCG_EN_W
EN 

0b R0W1 Flag for enabling the writing to the SSCG_EN bit (bit 2) 
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 RESETB_WE
N 

0b R0W1 Flag for enabling the writing to the RESETB bit (bit 0) 
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 6 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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Bit Bit Name 
Initial 
Value R/W Description 

5, 4 SSCG_MOD
E[1:0] 

00b RW SSCG center spread or down spread setting (see the mode setting table below.*1) 
When writing to these bits, set the SSCG_MODE_WEN bit to 1 at the same time.  

00b: Down spread 
01b: Setting prohibited 
10b: Setting prohibited 
11b: Setting prohibited 

3 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 SSCG_EN n=1,4: 1b 
n=6: 0b 

RW SSCG enable or disable setting (see the mode setting table below.*1) 
When writing to this bit, set the SSCG_EN_WEN bit to 1 at the same time. 

0: SSCG is disabled. 
1: SSCG is enabled. 

1 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RESETB n=1: 1b 
n=4,6: 0b 

RW PLL reset setting (see the mode setting table below.*1) 
When writing to this bit, set the RESETB_WEN bit to 1 at the same time. 

0: Reset state 
1: Active state (PLL is released from the reset state.) 

Note 1. Mode Setting Table 
 
   Bit Name  

Mode  RESETB SSCG_EN SSCG_MODE[1:0] 

Reset state  0 — — 

SSCG enabled  1 0 — 

SSCG disabled Down spread  1 00b 

Setting prohibited    11b 
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7.2.4.2 PLLn (SSCG) Output Clock Setting Register 1 (CPG_SAMPLLn_CLK1) (n = 1, 4, 
or 6) 

This register is used to specify the frequency division values k, m, and p for SSCG PLLn (n = 1, 4, or 6). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 DIV_K 

                 Initial Value 
n = 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 4 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 6 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 DIV_M DIV_P 

                 Initial Value 
n = 1 

0 0 1 1 1 1 1 0 1 0 0 0 0 0 1 1 

Initial Value 
n = 4 

0 0 1 1 0 0 1 0 0 0 0 0 0 0 1 1 

Initial Value 
n = 6 

0 0 1 1 1 1 1 0 1 0 0 0 0 0 1 1 

R/W RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 16 DIV_K All 0 RW Delta-sigma modulator (DSM) setting*4 
Specify a 2’s complement of a decimal value from -32,768 to 32,767 that satisfies the 
restrictions*1. 

1000_0000_0000_0000b: k = -32,768 
1000_0000_0000_0001b: k = -32,767 
1000_0000_0000_0010b: k = -32,766 
  :  
0111_1111_1111_1101b: k = +32,765 
0111_1111_1111_1110b: k = +32,766 
0111_1111_1111_1111b: k = +32,767 

15 to 6 DIV_M n = 1: 
00_1111_
1010b 
n = 4: 
00_1100_
1000b 
n = 6: 
00_1111_
1010b 

RW Main divider setting*4 
Specify an unsigned binary value from 64 to 533 that satisfies the restrictions*1 *2. 

11_1111_1111b to 10_0001_0110b (Division value m = 534): Setting prohibited 
10_0001_0101b: Division value m = 533 
10_0001_0100b: Division value m = 532 
  :  
00_0100_0001b: Division value m = 65 
00_0100_0000b: Division value m = 64 
00_0011_1111b to 00_0000_0000b: Setting prohibited 

5 to 0 DIV_P ‘n = 1: 
00_0011b 
‘n = 4: 
00_0011b 
‘n = 6: 
00_0011b 

RW Pre-divider setting*4 
Specify a value from 1 to 8 that satisfies the restrictions*1 *2. 
11_1111b to 00_00_0101b: Setting prohibited 
00_0100b: Division value p = 4 (FFREF = 6 MHz) 
00_0011:b Division value p = 3 (FFREF = 8 MHz) 
00_0010b: Division value p = 2 (FFREF = 12 MHz) 
00_0001b: Division value p = 1 (FFREF = 24 MHz) 
00_0000b: Setting prohibited 
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7.2.4.4 PLLn (SSCG) Monitor Register (CPG_SAMPLLn_MON) (n = 1, 4, or 6) 
This register is used to monitor the state of the SSCG PLLn (n = 1, 4, or 6). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 
n = 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 4 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 6 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — PLLn_L

OCK — — — PLLn_R
ESETB 

                 Initial Value 
n = 1 

0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 

Initial Value 
n = 4 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 6 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 PLLn_LOCK n = 1: 1b 
n = 4: 0b 
n = 6: 0b 

R SSCG PLL lock state monitoring 
0: PLL is not locked. 
1: PLL is locked. 

3 to 1 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 PLLn_RESET
B 

n = 1: 1b 
n = 4: 0b 
n = 6: 0b 

R SSCG PLL operating mode monitoring 
1: Normal mode 
0: Reset state (standby mode) 
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7.2.4.5 PLL1_SEL_SETTING Register (CPG_PLL1_SETTING) 
This register is used to specify the frequency of PLL1. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

SEL_PL
L1_WE

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — SEL_PL

L1 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 SEL_PLL1_W
EN 

0b R0W1 Flag for enabling the writing to the SEL_PLL1 bit. This bit is always read as 0. 
0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 SEL_PLL1 1b RW The PLL multiplication factor is specified. 
0: PLL1 operates according to the settings in the PLL1 SYSREG of the CPG. 
1: When bit 0 of OTP_OTPPLL0 is 1, PLL1 operates according to the settings of 

OTP_OTPPLL0 to OTP_OTPPLL2. 
When bit 0 of OTP_OTPPLL0 is 0, PLL1 operates according to the settings in 
the PLL1 SYSREG of the CPG. 
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7.2.4.6 CPG_OTPPLL0_MON Register (CPG_OTPPLL0_MON) 
This register indicates the state of the OTP_OTPPLL0[31:0] pins of the CPG. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 OTP31_

MON 
OTP30_

MON 
OTP29_

MON 
OTP28_

MON 
OTP27_

MON 
OTP26_

MON 
OTP25_

MON 
OTP24_

MON 
OTP23_

MON 
OTP22_

MON 
OTP21_

MON 
OTP20_

MON 
OTP19_

MON 
OTP18_

MON 
OTP17_

MON 
OTP16_

MON 

                 Initial Value — — — — — — — — — — — — — — — — 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OTP15_

MON 
OTP14_

MON 
OTP13_

MON 
OTP12_

MON 
OTP11_

MON 
OTP10_

MON 
OTP9_
MON 

OTP8_
MON 

OTP7_
MON 

OTP6_
MON 

OTP5_
MON 

OTP4_
MON 

OTP3_
MON 

OTP2_
MON 

OTP1_
MON 

OTP0_
MON 

                 Initial Value — — — — — — — — — — — — — — — — 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 OTPn_MON 
[n = 31 to 0] 

— R These bits indicate the state of the OTP_OTPPLL0[31:0] pins of the CPG. 

Note: The values specified in the OTP are set in these bits as the initial values. 
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7.2.4.7 CPG_OTPPLL1_MON Register (CPG_OTPPLL1_MON) 
This register indicates the state of the OTP_OTPPLL1[31:0] pins of the CPG. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 OTP31_

MON 
OTP30_

MON 
OTP29_

MON 
OTP28_

MON 
OTP27_

MON 
OTP26_

MON 
OTP25_

MON 
OTP24_

MON 
OTP23_

MON 
OTP22_

MON 
OTP21_

MON 
OTP20_

MON 
OTP19_

MON 
OTP18_

MON 
OTP17_

MON 
OTP16_

MON 

                 Initial Value — — — — — — — — — — — — — — — — 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OTP15_

MON 
OTP14_

MON 
OTP13_

MON 
OTP12_

MON 
OTP11_

MON 
OTP10_

MON 
OTP9_
MON 

OTP8_
MON 

OTP7_
MON 

OTP6_
MON 

OTP5_
MON 

OTP4_
MON 

OTP3_
MON 

OTP2_
MON 

OTP1_
MON 

OTP0_
MON 

                 Initial Value — — — — — — — — — — — — — — — — 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 OTPn_MON 
[n = 31 to 0] 

— R These bits indicate the state of the OTP_OTPPLL1[31:0] pins of the CPG. 

Note: The values specified in the OTP are set in these bits as the initial values. 
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7.2.4.8 CPG_OTPPLL2_MON Register (CPG_OTPPLL2_MON) 
This register indicates the state of the OTP_OTPPLL2[31:0] pins of the CPG. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 OTP31_

MON 
OTP30_

MON 
OTP29_

MON 
OTP28_

MON 
OTP27_

MON 
OTP26_

MON 
OTP25_

MON 
OTP24_

MON 
OTP23_

MON 
OTP22_

MON 
OTP21_

MON 
OTP20_

MON 
OTP19_

MON 
OTP18_

MON 
OTP17_

MON 
OTP16_

MON 

                 Initial Value — — — — — — — — — — — — — — — — 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 OTP15_

MON 
OTP14_

MON 
OTP13_

MON 
OTP12_

MON 
OTP11_

MON 
OTP10_

MON 
OTP9_
MON 

OTP8_
MON 

OTP7_
MON 

OTP6_
MON 

OTP5_
MON 

OTP4_
MON 

OTP3_
MON 

OTP2_
MON 

OTP1_
MON 

OTP0_
MON 

                 Initial Value — — — — — — — — — — — — — — — — 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 OTPn_MON 
[n = 31 to 0] 

— R These bits indicate the state of the OTP_OTPPLL2[31:0] pins of the CPG. 

Note: The values specified in the OTP are set in these bits as the initial values. 
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7.2.4.9 PLLn (SSCG) Monitor Register (CPG_SIPLLn_MON) (n = 2, 3) 
This register is used to monitor the state of the SSCG PLLn (n = 2, 3). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 
n = 2 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Initial Value 
n = 3 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — PLLn_L

OCK — — — 
PLLn_ 
RESET

B 

                 Initial Value 
n = 2 

0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 

Initial Value 
n = 3 

0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 PLLn_LOCK 
[n = 2, 3] 

n = 2: 1b 
n = 3: 1b 

R SSCG PLL lock state monitoring 
0: PLL is not locked. 
1: PLL is locked. 

3 to 1 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 PLLn_RESET
B 
[n = 2, 3] 

n = 2: 1b 
n = 3: 1b 

R SSCG PLL operating mode monitoring 
1: Normal mode 
0: Reset state (standby mode) 
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7.2.4.10 Division Ratio Setting (PLL1) Register (CPG_PL1_DDIV) 
This register is used to set the division ratio of the clock for the AX45MP. 

The PLL1 (1,000 MHz) output is used as the source clock. 

The setting of this register can be dynamically modified while the clock is operating. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

DIV_PL
L1SET_

WEN 
                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — DIVPL1_SET 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R These bits are always read as 0. Writing to these bits is ignored. 

16 DIV_PLL1SE
T_WEN 

0b R0W1 Flag for enabling the writing to the DIVPL1_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R These bits are always read as 0. Writing to these bits is ignored. 

1, 0 DIVPL1_SET 00b RW Iϕ division ratio setting   
00b: 1/1 (1,000MHz) 
01b: 1/2 (500MHz) 
10b: 1/4 (250MHz) 
11b: 1/8 (125MHz) 
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7.2.4.11 Division Ratio Setting (PLL2) Register (CPG_PL2_DDIV) 
This register is used to set the division ratios of the clocks for the system bus and the IP modules that cannot use SSCG 
clocks. 

The PLL2 (up to 3,200 MHz) output is used as the source clock. 

The setting of this register can be dynamically modified while the clock is operating. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

DIV_PL
L2_A_W

EN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — DIVPL2A_SET 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 29 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

28 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

27 to 17 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 DIV_PLL2_A_
WEN 

0b R0W1 Flag for enabling the writing to the DIVPL2A_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15, 14 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

13, 12 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

11 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

10 to 8 — 000b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

7 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 to 4 — 000b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

3 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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Bit Bit Name 
Initial 
Value R/W Description 

2 to 0 DIVPL2A_SE
T 

000b RW P0ϕ division ratio setting  
000b: 1/1 (100MHz) 
001b: 1/2 (50MHz) 
010b: 1/4 (25MHz) 
011b: 1/8 (12.5MHz) 
100b: 1/32 (3.125MHz) 
Others: Setting prohibited 
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7.2.4.12 Division Ratio Setting (PLL3A) Register (CPG_PL3A_DDIV) 
This register is used to set the division ratios of the clocks for the system bus and the IP modules that can use SSCG 
clocks. 

The clock obtained by dividing the output of PLL3 is used as the source clock. 

The setting of this register can be dynamically modified while the clock is operating. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — 

DIV_PL
L3_C_
WEN 

— — — 
DIV_PL
L3_B_W

EN 
— — — 

DIV_PL
L3_A_W

EN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R0W1 R R R R0W1 R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — DIVPL3C_SET — DIVPL3B_SET — DIVPL3A_SET 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R RW RW RW R RW RW RW R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 25 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

24 DIV_PLL3_C
_WEN 

0b R0W1 Flag for enabling the writing to the DIVPL3C_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

23 to 21 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

20 DIV_PLL3_B_
WEN 

0b R0W1 Flag for enabling the writing to the DIVPL3B_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 to 17 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 DIV_PLL3_A_
WEN 

0b R0W1 Flag for enabling the writing to the DIVPL3A_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 11 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

10 to 8 DIVPL3C_SE
T 

000b RW DIV_PLL3_C division ratio setting  
000b: 1/1 (400/533MHz)*1 
001b: 1/2 (200/266.5MHz)*1 
010b: 1/4 (100/133.25MHz)*1 
011b: 1/8 (50/66.625MHz)*1 
100b: 1/32 (12.5/16.656MHz)*1 
Others: Setting prohibited 

Note 1. (xx/yyMHz) 
The source clock for xx is 400MHz. 
The source clock for yy is 533MHz. 
Please select 400 MHz or 533MHz with CPG_PL3_SSEL Register. 
In the latter stage, SPI0ϕ is divided into 1/2 and SPI1ϕ is divided into 1/4 
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Bit Bit Name 
Initial 
Value R/W Description 

7 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 to 4 DIVPL3B_SE
T 

000b RW P1ϕ division ratio setting 
The source clock uses a clock (200MHz) that is 1/8 of the output of PLL3 (1,600MHz). 

000b: 1/1 (200MHz) 
001b: 1/2 (100MHz) 
010b: 1/4 (50MHz) 
011b: 1/8 (25MHz) 
100b: 1/32 (6.25MHz) 
Others: Setting prohibited 

3 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 to 0 DIVPL3A_SE
T 

000b RW P2ϕ division ratio setting 
The source clock uses a clock (100MHz) that is 1/16 of the output of PLL3 
(1,600MHz). 

000b: 1/1 (100MHz) 
001b: 1/2 (50MHz) 
010b: 1/4 (25MHz) 
011b: 1/8 (12.5MHz) 
100b: 1/32 (3.125MHz) 
Others: Setting prohibited 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 185 of 2513 
Jun 30, 2022 

 
 

 

  

7.2.4.13 Division Ratio Setting (PLL3B) Register (CPG_PL3B_DDIV) 
The source clock uses a clock (200MHz) that is 1/8 of the output of PLL3 (1,600MHz). 

The setting of this register can be dynamically modified while the clock is operating. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 

 — — — — — — — — — — — — — — — 

DIV_PL
L3_CLK
200FIX_

WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — DIVPL3CLK200FIX_SET 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 DIV_PLL3_C
LK200FIX_W
EN 

0b R0W1 Flag for enabling the writing to the DIVPL3CLK200FIX_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 to 0 DIVPL3CLK2
00FIX_SET 

000b RW I2ϕ division ratio setting  
000b: 1/1 (200MHz) 
001b: 1/2 (100MHz) 
010b: 1/4 (50MHz) 
011b: 1/8 (25MHz) 
100b: 1/32 (6.25MHz) 
Others: Setting prohibited 
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7.2.4.14 Source Clock Setting (SDHI) Register (CPG_PL2SDHI_DSEL) 
This register is used to switch the clocks for the SDHI.  

The setting of this register can be dynamically modified while the clock is operating. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — 

SEL_SD
HI1_WE

N 
— — — 

SEL_SD
HI0_WE

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R0W1 R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — SEL_SDHI1_SE

T — — SEL_SDHI0_SE
T 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 

R/W R R R R R R R R R R RW RW R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 21 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

20 SEL_SDHI1_
WEN 

0b R0W1 Flag for enabling the writing to the SEL_SDHI1_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 SEL_SDHI0_
WEN 

0b R0W1 Flag for enabling the writing to the SEL_SDHI0_SET bits  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 6 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

5, 4 SEL_SDHI1_
SET 

01b RW SEL_SDHI1 clock switching*1 
00b: Setting prohibited 
01b: 533 MHz 
10b: 400 MHz 
11b: 266 MHz 

3, 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1, 0 SEL_SDHI0_
SET 

01b RW SEL_SDHI0 clock switching*1 
00b: Setting prohibited 
01b: 533 MHz 
10b: 400 MHz 
11b: 266 MHz 

Note: When 1 is written to the SEL_SDHI1_WEN or SEL_SDHI0_WEN bit placed in the upper 16 bits of this register, the clock 
switching control begins even if the settings in the lower bits are not changed. Check the status monitor register and wait until 
the switching is completed. The clock will temporarily stop at the timing of switching.  

Note 1. To change the setting from 01b (533 MHz) to 10b (400 MHz) or vice versa, do not directly switch to the target clock. Switch to 
11b (266 MHz) first, and then switch to the target setting (01b (533 MHz) or 10b (400 MHz)). Switching the clock directly 
between the above frequencies can temporarily generate pulses faster than 533MHz, which can cause malfunctions. 
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7.2.4.15 Source Clock Setting (DDR) Register (CPG_PL4_DSEL) 
This register is used to switch the source clock for the DDR. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

SEL_PL
L4_WE

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — SEL_PL

L4_SET 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 SEL_PLL4_W
EN 

0b R0W1 Flag for enabling the writing to the SEL_PLL4_SET bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 SEL_PLL4_S
ET 

0b RW Source clock setting 
0: OSC_DIV1000 clock (0.024MHz) 
1: PLL4 clock (1600MHz) 

Note: The clock selected by this register is halved in the latter stage. 
  0.024MHz / 2 = 0.012MHz 
  1600MHz / 2 = 800MHz 
  S0ϕ = 0.012MHz or 800MHz 
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7.2.4.16 Clock Status Monitor Register (CPG_CLKSTATUS) 
This register is used to monitor whether clock switching is completed in the dynamically modifiable frequency dividers 
and selectors. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 SELPLL

4_STS — 
SELSD
HI1_ST

S 

SELSD
HI0_ST

S 
— — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 

 — — — DIVPL3
F_STS 

DIVPL3
CLK200
FIX_ST

S 

DIVPL3
C_STS 

DIVPL3
B_STS 

DIVPL3
A_STS — — — DIVPL2

A_STS — — — DIVPL1
_STS 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 SELPLL4_ST
S 

0b R SELPLL4 clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

30 — 0b R Reserved 
When read, the initial value is read. The written value will be ignored. 

29 SELSDHI1_S
TS 

0b R SELSDHI1 clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

28 SELSDHI0_S
TS 

0b R SELSDHI0 clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

27 to 24 — All 0 R Reserved 
When read, the initial value is read. The written value will be ignored. 

23 to 21 — 000b R Reserved 
When read, the initial value is read. The written value will be ignored. 

20 — 0b R Reserved 
When read, the initial value is read. The written value will be ignored. 

19 to 13 — All 0 R Reserved 
When read, the initial value is read. The written value will be ignored. 

12 DIVPL3F_ST
S 

0b R DIVPL3F clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

11 DIVPL3CLK2
00FIX_STS 

0b R DIVPL3CLK200FIX clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

10 DIVPL3C_ST
S 

0b R DIVPL3C clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

9 DIVPL3B_ST
S 

0b R DIVPL3B clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 
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Bit Bit Name 
Initial 
Value R/W Description 

8 DIVPL3A_ST
S 

0b R DIVPL3A clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

7 — 0b R Reserved 
When read, the initial value is read. The written value will be ignored. 

6 — 0b R Reserved 
When read, the initial value is read. The written value will be ignored. 

5 — 0b R Reserved 
When read, the initial value is read. The written value will be ignored. 

4 DIVPL2A_ST
S 

0b R DIVPL2A clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

3 to 1 — 000b R Reserved 
When read, the initial value is read. The written value will be ignored. 

0 DIVPL1_STS 0b R DIVPL1 clock switch completion state 
0: Switching is completed.  
1: Switching is not completed (busy). 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 190 of 2513 
Jun 30, 2022 

 
 

 

  

7.2.4.17 Source Clock Setting Register (CPG_PL3_SSEL) 
This register is used to switch the source clocks for the system bus and the IPs that can use SSCG clocks. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — 

SEL_PL
L3_3_W

EN 
— — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R RW R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — 

SEL_PL
L3_3_S

ET 
— — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 1 

R/W R R R R R R R RW R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 25 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

24 SEL_PLL3_3
_WEN 

0b RW Flag for enabling the writing to the SEL_PLL3_3_SET bit (bit 8)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

23 to 9 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

8 SEL_PLL3_3
_SET 

1b RW Source clock setting 
0: 533MHz 
1: 400MHz 

7 to 5 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 — 1b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

3 to 1 — 000b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 — 1b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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7.2.4.18 Clock Control Register ACPU (CPG_CLKON_SRAM_ACPU) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 1b RW The SRAM_ACPU_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.19 Clock Control Register MCPU (CPG_CLKON_SRAM_MCPU) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 1b RW The SRAM_MCPU_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.20 Clock Control Register IAX45 (CPG_CLKON_IAX45) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 1b RW The IAX45_CLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 1b RW The IAX45_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.21 Clock Control Register SYC (CPG_CLKON_SYC) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The SYC_CNT_CLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.22 Clock Control Register DMAC_REG (CPG_CLKON_DMAC_REG) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 0b RW The DMAC_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The DMAC_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.23 Clock Control Register GTM (CPG_CLKON_GTM) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — CLK2_O

NWEN 
CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 CLK2_ON 0b RW The OSTM2_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 0b RW The OSTM1_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 1b RW The OSTM0_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.24 Clock Control Register MTU (CPG_CLKON_MTU) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The MTU_X_MCK_MTU3 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.25 Clock Control Register POE3 (CPG_CLKON_POE3) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The POE3_CLKM_POE clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.26 Clock Control Register WDT (CPG_CLKON_WDT) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 22 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

21 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

20 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

19, 18 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 8 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

7 — 1b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

6 — 1b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

5 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

4 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

3, 2 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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Bit Bit Name 
Initial 
Value R/W Description 

1 CLK1_ON 1b RW The WDT0_CLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 1b RW The WDT0_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.27 Clock Control Register DDR (CPG_CLKON_DDR) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 0b RW The DDR_REG_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The DDR_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.28 Clock Control Register SPI_MULTI (CPG_CLKON_SPI_MULTI) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 0b RW The SPI_CLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The SPI_CLK2 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.29 Clock Control Register SDHI (CPG_CLKON_SDHI) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — CLK7_O

NWEN 
CLK6_O
NWEN 

CLK5_O
NWEN 

CLK4_O
NWEN 

CLK3_O
NWEN 

CLK2_O
NWEN 

CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — CLK7_O

N 
CLK6_O

N 
CLK5_O

N 
CLK4_O

N 
CLK3_O

N 
CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R RW RW RW RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 24 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

23 CLK7_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK7_ON bit (bit 7)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

22 CLK6_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK6_ON bit (bit 6)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

21 CLK5_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK5_ON bit (bit 5)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

20 CLK4_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK4_ON bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 CLK3_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 8 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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Bit Bit Name 
Initial 
Value R/W Description 

7 CLK7_ON 0b RW The SDHI1_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

6 CLK6_ON 0b RW The SDHI1_CLK_HS clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

5 CLK5_ON 0b RW The SDHI1_IMCLK2 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

4 CLK4_ON 0b RW The SDHI1_IMCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

3 CLK3_ON 0b RW The SDHI0_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

2 CLK2_ON 0b RW The SDHI0_CLK_HS clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 0b RW The SDHI0_IMCLK2 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The SDHI0_IMCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.30 Clock Control Register SSI (CPG_CLKON_SSI) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — CLK7_O

NWEN 
CLK6_O
NWEN 

CLK5_O
NWEN 

CLK4_O
NWEN 

CLK3_O
NWEN 

CLK2_O
NWEN 

CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — CLK7_O

N 
CLK6_O

N 
CLK5_O

N 
CLK4_O

N 
CLK3_O

N 
CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R RW RW RW RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 24 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

23 CLK7_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK7_ON bit (bit 7)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

22 CLK6_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK6_ON bit (bit 6)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

21 CLK5_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK5_ON bit (bit 5)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

20 CLK4_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK4_ON bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 CLK3_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 8 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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Bit Bit Name 
Initial 
Value R/W Description 

7 CLK7_ON 0b RW The SSI3_PCLK_SFR clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

6 CLK6_ON 0b RW The SSI3_PCLK2 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

5 CLK5_ON 0b RW The SSI2_PCLK_SFR clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

4 CLK4_ON 0b RW The SSI2_PCLK2 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

3 CLK3_ON 0b RW The SSI1_PCLK_SFR clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

2 CLK2_ON 0b RW The SSI1_PCLK2 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 0b RW The SSI0_PCLK_SFR clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The SSI0_PCLK2 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.31 Clock Control Register SRC (CPG_CLKON_SRC) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The SRC_CLKP clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.32 Clock Control Register USB (CPG_CLKON_USB) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — CLK3_O

NWEN 
CLK2_O
NWEN 

CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — CLK3_O

N 
CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 20 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

19 CLK3_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 CLK3_ON 0b RW The USB_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

2 CLK2_ON 0b RW The USB_U2P_EXR_CPUCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 0b RW The USB_U2H1_HCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The USB_U2H0_HCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.33 Clock Control Register ETH (CPG_CLKON_ETH) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 0b RW The ETH1_CLK_AXI/CHI clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The ETH0_CLK_AXI/CHI clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.34 Clock Control Register I2C (CPG_CLKON_I2C) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — CLK3_O

NWEN 
CLK2_O
NWEN 

CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — CLK3_O

N 
CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 20 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

19 CLK3_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 CLK3_ON 0b RW The I2C3_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

2 CLK2_ON 0b RW The I2C2_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 0b RW The I2C1_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The I2C0_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.35 Clock Control Register SCIF (CPG_CLKON_SCIF) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — CLK4_O

NWEN 
CLK3_O
NWEN 

CLK2_O
NWEN 

CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — CLK4_O

N 
CLK3_O

N 
CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 21 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

20 CLK4_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK4_ON bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 CLK3_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 CLK4_ON 0b RW The SCIF4_CLK_PCK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

3 CLK3_ON 0b RW The SCIF3_CLK_PCK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

2 CLK2_ON 0b RW The SCIF2_CLK_PCK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 0b RW The SCIF1_CLK_PCK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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Bit Bit Name 
Initial 
Value R/W Description 

0 CLK0_ON 0b RW The SCIF0_CLK_PCK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.36 Clock Control Register SCI (CPG_CLKON_SCI) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 0b RW The SCI1_CLKP clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The SCI0_CLKP clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.37 Clock Control Register IRDA (CPG_CLKON_IRDA) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The IRDA_CLKP clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.38 Clock Control Register RSPI (CPG_CLKON_RSPI) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — CLK2_O

NWEN 
CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 CLK2_ON 0b RW The RSPI2_CLKB clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 0b RW The RSPI1_CLKB clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The RSPI0_CLKB clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.39 Clock Control Register CANFD (CPG_CLKON_CANFD) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The CANFD_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.40 Clock Control Register GPIO (CPG_CLKON_GPIO) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The GPIO_HCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.41 Clock Control Register ADC (CPG_CLKON_ADC) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_O

NWEN 
CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 0b RW The ADC_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 0b RW The ADC_ADCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.42 Clock Control Register TSU (CPG_CLKON_TSU) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_O

NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 0b RW The TSU_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.43 Clock Control Register AXI_TZCDDR (CPG_CLKON_AXI_TZCDDR) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — CLK2_O

NWEN 
CLK1_O
NWEN 

CLK0_O
NWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — CLK2_O

N 
CLK1_O

N 
CLK0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 CLK2_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4, 3 — 11b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

2 CLK2_ON 1b RW The BUS_TZCDDR_ACLK1 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

1 CLK1_ON 1b RW The BUS_TZCDDR_ACLK0 clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 1b RW The BUS_TZCDDR_PCLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.44 Clock Control Register AX45MP (CPG_CLKON_AX45MP) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_ 

ONWEN 
CLK0_ 

ONWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_ 

ON 
CLK0_ 

ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1) 
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0) 
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 1b RW The AX45MP_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 CLK0_ON 1b RW The AX45MP_CORE0_CLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.45 Clock Control Register NCEPLDM (CPG_CLKON_NCEPLDM) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLK1_ 

ONWEN — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_ 

ON — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R RW R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 CLK1_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_ON 1b RW The NCEPLDM_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 

0 — 1b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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7.2.4.46 Clock Control Register NCEPLMT (CPG_CLKON_NCEPLMT) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_ 

ONWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_ 

ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 1b RW The NCEPLMT_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.47 Clock Control Register NCEPLIC (CPG_CLKON_NCEPLIC) 
This register is used to supply or stop clocks for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — CLK0_ 

ONWEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_ 

ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 CLK0_ONWE
N 

0b R0W1 Flag for enabling the writing to the CLK0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_ON 1b RW The NCEPLIC_ACLK clock is supplied or stopped. 
0: Clock is stopped. 
1: Clock is supplied. 
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7.2.4.48 Clock Monitor Register SRAM_ACPU (CPG_CLKMON_SRAM_ACPU) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 1b R The state of the SRAM_ACPU_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.49 Clock Monitor Register SRAM_MCPU (CPG_CLKMON_SRAM_MCPU) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 1b R The state of the SRAM_MCPU_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.50 Clock Monitor Register IAX45 (CPG_CLKMON_IAX45) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 1b R The state of the IAX45_CLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 1b R The state of the IAX45_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.51 Clock Monitor Register SYC (CPG_CLKMON_SYC) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the SYC_CNT_CLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.52 Clock Monitor Register DMAC_REG (CPG_CLKMON_DMAC_REG) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 0b R The state of the DMAC_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the DMAC_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.53 Clock Monitor Register GTM (CPG_CLKMON_GTM) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — CLK2_

MON 
CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 CLK2_MON 0b R The state of the OSTM2_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the OSTM1_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 1b R The state of the OSTM0_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.54 Clock Monitor Register MTU (CPG_CLKMON_MTU) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the MTU_X_MCK_MTU3 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.55 Clock Monitor Register POE3 (CPG_CLKMON_POE3) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the POE3_CLKM_POE clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.56 Clock Monitor Register WDT (CPG_CLKMON_WDT) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 1 1 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved 
When read, the initial value is read. The written value will be ignored. 

7 — 1b R Reserved 
When read, the initial value is read. The written value will be ignored. 

6 — 1b R Reserved 
When read, the initial value is read. The written value will be ignored. 

5 — 0b R Reserved 
When read, the initial value is read. The written value will be ignored. 

4 — 0b R Reserved 
When read, the initial value is read. The written value will be ignored. 

3, 2 — 00b R Reserved 
When read, the initial value is read. The written value will be ignored. 

1 CLK1_MON 1b R The state of the WDT0_CLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 1b R The state of the WDT0_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.57 Clock Monitor Register DDR (CPG_CLKMON_DDR) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 0b R The state of the DDR_REG_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the DDR_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.58 Clock Monitor Register SPI_MULTI (CPG_CLKMON_SPI_MULTI) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 0b R The state of the SPI_CLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the SPI_CLK2 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.59 Clock Monitor Register SDHI (CPG_CLKMON_SDHI) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — CLK7_

MON 
CLK6_
MON 

CLK5_
MON 

CLK4_
MON 

CLK3_
MON 

CLK2_
MON 

CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

7 CLK7_MON 0b R The state of the SDHI1_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

6 CLK6_MON 0b R The state of the SDHI1_CLK_HS clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

5 CLK5_MON 0b R The state of the SDHI1_IMCLK2 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

4 CLK4_MON 0b R The state of the SDHI1_IMCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

3 CLK3_MON 0b R The state of the SDHI0_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

2 CLK2_MON 0b R The state of the SDHI0_CLK_HS clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the SDHI0_IMCLK2 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the SDHI0_IMCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.60 Clock Monitor Register SSI (CPG_CLKMON_SSI) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — CLK7_

MON 
CLK6_
MON 

CLK5_
MON 

CLK4_
MON 

CLK3_
MON 

CLK2_
MON 

CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

7 CLK7_MON 0b R The state of the SSI3_PCLK_SFR clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

6 CLK6_MON 0b R The state of the SSI3_PCLK2 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

5 CLK5_MON 0b R The state of the SSI2_PCLK_SFR clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

4 CLK4_MON 0b R The state of the SSI2_PCLK2 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

3 CLK3_MON 0b R The state of the SSI1_PCLK_SFR clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

2 CLK2_MON 0b R The state of the SSI1_PCLK2 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the SSI0_PCLK_SFR clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the SSI0_PCLK2 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.61 Clock Monitor Register SRC (CPG_CLKMON_SRC) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the SRC_CLKP clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.62 Clock Monitor Register USB (CPG_CLKMON_USB) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — CLK3_

MON 
CLK2_
MON 

CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 CLK3_MON 0b R The state of the USB_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

2 CLK2_MON 0b R The state of the USB_U2P_EXR_CPUCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the USB_U2H1_HCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the USB_U2H0_HCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.63 Clock Monitor Register ETH (CPG_CLKMON_ETH) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 0b R The state of the ETH1_CLK_AXI/CHI clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the ETH0_CLK_AXI/CHI clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

Note: No CGC is provided for ETH1_REFCLK and ETH0_REFCLK. 
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7.2.4.64 Clock Monitor Register I2C (CPG_CLKMON_I2C) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — CLK3_

MON 
CLK2_
MON 

CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 CLK3_MON 0b R The state of the I2C3_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

2 CLK2_MON 0b R The state of the I2C2_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the I2C1_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the I2C0_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.65 Clock Monitor Register SCIF (CPG_CLKMON_SCIF) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — CLK4_

MON 
CLK3_
MON 

CLK2_
MON 

CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 CLK4_MON 0b R The state of the SCIF4_CLK_PCK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

3 CLK3_MON 0b R The state of the SCIF3_CLK_PCK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

2 CLK2_MON 0b R The state of the SCIF2_CLK_PCK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the SCIF1_CLK_PCK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the SCIF0_CLK_PCK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.66 Clock Monitor Register SCI (CPG_CLKMON_SCI) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored.. 

1 CLK1_MON 0b R The state of the SCI1_CLKP clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the SCI0_CLKP clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.67 Clock Monitor Register IRDA (CPG_CLKMON_IRDA) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the IRDA_CLKP clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.68 Clock Monitor Register RSPI (CPG_CLKMON_RSPI) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — CLK2_

MON 
CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 CLK2_MON 0b R The state of the RSPI2_CLKB clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the RSPI1_CLKB clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the RSPI0_CLKB clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.69 Clock Monitor Register CANFD (CPG_CLKMON_CANFD) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the CANFD_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.70 Clock Monitor Register GPIO (CPG_CLKMON_GPIO) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the GPIO_HCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.71 Clock Monitor Register ADC (CPG_CLKMON_ADC) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 0b R The state of the ADC_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the ADC_ADCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.72 Clock Monitor Register AX45MP (CPG_CLKMON_AX45MP) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON 
CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 1b R The state of the AX45MP_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 1b R The state of the AX45MP_CORE0_CLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.73 Clock Monitor Register NCEPLDM (CPG_CLKMON_NCEPLDM) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — CLK1_

MON — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 CLK1_MON 1b R The state of the NCEPLDM_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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7.2.4.74 Clock Monitor Register NCEPLMT (CPG_CLKMON_NCEPLMT) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 1b R The state of the NCEPLMT_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.75 Clock Monitor Register NCEPLIC (CPG_CLKMON_NCEPLIC) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 1b R The state of the NCEPLIC_ACLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.76 Clock Monitor Register TSU (CPG_CLKMON_TSU) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — CLK0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 CLK0_MON 0b R The state of the TSU_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.77 Clock Monitor Register AXI_TZCDDR (CPG_CLKMON_AXI_TZCDDR) 
This register is used to monitor the state of the clocks supplied to individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — CLK2_

MON 
CLK1_
MON 

CLK0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 CLK2_MON 0b R The state of the BUS_TZCDDR_ACLK1 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

1 CLK1_MON 0b R The state of the BUS_TZCDDR_ACLK0 clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 

0 CLK0_MON 0b R The state of the BUS_TZCDDR_PCLK clock is monitored. 
0: Clock is not supplied. 
1: Clock is supplied. 
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7.2.4.78 Reset Control Register SRAM_ACPU (CPG_RST_SRAM_ACPU) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 1b RW The SRAM_ACPU_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.79 Reset Control Register SRAM_MCPU (CPG_RST_SRAM_MCPU) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 1b RW The SRAM_MCPU_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.80 Reset Control Register IAX45 (CPG_RST_IAX45) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 1b RW The IAX45_RESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.81 Reset Control Register SYC (CPG_RST_SYC) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 0b RW The SYC_RESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.82 Reset Control Register DMAC (CPG_RST_DMAC) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 0b RW The DMAC_RST_ASYNC reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The DMAC_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.83 Reset Control Register GTM (CPG_RST_GTM) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — UNIT2_

RSTB 
UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 UNIT2_RSTB 0b RW The OSTM2_PRESETZ reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The OSTM1_PRESETZ reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 1b RW The OSTM0_PRESETZ reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.84 Reset Control Register MTU (CPG_RST_MTU) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 0b RW The MTU_X_PRESET_MTU3 reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.85 Reset Control Register POE3 (CPG_RST_POE3) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 0b RW The POE3_RST_M_REG reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.86 Reset Control Register WDT (CPG_RST_WDT) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

17 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 — 1b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

2 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

1 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 UNIT0_RSTB 1b RW The WDT0_PRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.87 Reset Control Register DDR (CPG_RST_DDR) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — 

UNIT6_
RST 
WEN 

UNIT5_
RST 
WEN 

UNIT4_
RST 
WEN 

UNIT3_
RST 
WEN 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — UNIT6_

RSTB 
UNIT5_
RSTB 

UNIT4_
RSTB 

UNIT3_
RSTB 

UNIT2_
RSTB 

UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R RW RW RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 23 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

22 UNIT6_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT6_RSTB bit (bit 6)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

21 UNIT5_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT5_RSTB bit (bit 5)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

20 UNIT4_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT4_RSTB bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 UNIT3_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT3_RSTB bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 7 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 UNIT6_RSTB 0b RW The DDR_REG_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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Bit Bit Name 
Initial 
Value R/W Description 

5 UNIT5_RSTB 0b RW The DDR_AXI3_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

4 UNIT4_RSTB 0b RW The DDR_AXI2_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

3 UNIT3_RSTB 0b RW The DDR_AXI1_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

2 UNIT2_RSTB 0b RW The DDR_AXI0_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The DDR_PRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The DDR_RESET_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.88 Reset Control Register SPI (CPG_RST_SPI) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 0b RW The SPI_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.89 Reset Control Register SDHI (CPG_RST_SDHI) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 0b RW The SDHI1_IXRST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The SDHI0_IXRST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.90 Reset Control Register SSIF (CPG_RST_SSIF) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — 

UNIT3_
RST 
WEN 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — UNIT3_

RSTB 
UNIT2_
RSTB 

UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 20 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

19 UNIT3_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT3_RSTB bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 UNIT3_RSTB 0b RW The SSI3_RST_M2_REG reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

2 UNIT2_RSTB 0b RW The SSI2_RST_M2_REG reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The SSI1_RST_M2_REG reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The SSI0_RST_M2_REG reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.91 Reset Control Register SRC (CPG_RST_SRC) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 0b RW The SRC_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.92 Reset Control Register USB (CPG_RST_USB) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — 

UNIT3_
RST 
WEN 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — UNIT3_

RSTB 
UNIT2_
RSTB 

UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 20 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

19 UNIT3_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT3_RSTB bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 UNIT3_RSTB 0b RW The USB_PRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

2 UNIT2_RSTB 0b RW The USB_U2P_EXL_SYSRST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The USB_U2H1_HRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The USB_U2H0_HRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.93 Reset Control Register ETH (CPG_RST_ETH) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 0b RW The ETH1_RST_HW_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The ETH0_RST_HW_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.94 Reset Control Register I2C (CPG_RST_I2C) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — 

UNIT3_
RST 
WEN 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — UNIT3_

RSTB 
UNIT2_
RSTB 

UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 20 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

19 UNIT3_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT3_RSTB bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 UNIT3_RSTB 0b RW The I2C3_MRST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

2 UNIT2_RSTB 0b RW The I2C2_MRST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The I2C1_MRST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The I2C0_MRST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.95 Reset Control Register SCIF (CPG_RST_SCIF) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — 

UNIT4_
RST 
WEN 

UNIT3_
RST 
WEN 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — UNIT4_

RSTB 
UNIT3_
RSTB 

UNIT2_
RSTB 

UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 21 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

20 UNIT4_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT4_RSTB bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 UNIT3_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT3_RSTB bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 UNIT4_RSTB 0b RW The SCIF4_RST_SYSTEM_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

3 UNIT3_RSTB 0b RW The SCIF3_RST_SYSTEM_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

2 UNIT2_RSTB 0b RW The SCIF2_RST_SYSTEM_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The SCIF1_RST_SYSTEM_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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Bit Bit Name 
Initial 
Value R/W Description 

0 UNIT0_RSTB 0b RW The SCIF0_RST_SYSTEM_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.96 Reset Control Register SCI (CPG_RST_SCI) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 0b RW The SCI1_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The SCI0_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.97 Reset Control Register IRDA (CPG_RST_IRDA) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 0b RW The IRDA_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.98 Reset Control Register RSPI (CPG_RST_RSPI) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — UNIT2_

RSTB 
UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 UNIT2_RSTB 0b RW The RSPI2_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The RSPI1_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The RSPI0_RST reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.99 Reset Control Register CANFD (CPG_RST_CANFD) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 0b RW The CANFD_RSTC_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The CANFD_RSTP_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.100 Reset Control Register GPIO (CPG_RST_GPIO) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — UNIT2_

RSTB 
UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 UNIT2_RSTB 0b RW The GPIO_SPARE_RESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 0b RW The GPIO_PORT_RESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The GPIO_RSTN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.101 Reset Control Register ADC (CPG_RST_ADC) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 0b RW The ADC_ADRST_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 0b RW The ADC_PRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.102 Reset Control Register TSU (CPG_RST_TSU) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 0b RW The TSU_PRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.103 Reset Control Register AXI_TZCDDR (CPG_RST_AXI_TZCDDR) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — UNIT2_

RSTB 
UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 

R/W R R R R R R R R R R R R R RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 UNIT2_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4, 3 — 11b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

2 UNIT2_RSTB 1b RW The BUS_TZCDDR_ARESET1N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 1b RW The BUS_TZCDDR_ARESET0N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 1b RW The BUS_TZCDDR_PRESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.104 Reset Control Register AX45MP (CPG_RST_AX45MP) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — 

UNIT3_
RST 
WEN 

UNIT2_
RST 
WEN 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — UNIT3_

RSTB 
UNIT2_
RSTB 

UNIT1_
RSTB 

UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 

R/W R R R R R R R R R R R R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 20 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

19 UNIT3_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT3_RSTB bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 UNIT3_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT2_RSTB bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 UNIT3_RSTB 1b RW The AX45MP_CORE0_RESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

2 UNIT2_RSTB 1b RW The AX45MP_L2_RESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

1 UNIT1_RSTB 1b RW The AX45MP_ARESETNS reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 1b RW The AX45MP_ARESETNM reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.105 Reset Control Register NCEPLDM (CPG_RST_NCEPLDM) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 1b RW The NCEPLDM_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 1b RW The NCEPLDM_DTM_PWR_RST_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.106 Reset Control Register NCEPLMT (CPG_RST_NCEPLMT) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

UNIT1_
RST 
WEN 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — UNIT1_

RSTB 
UNIT0_
RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 UNIT1_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT1_RSTB bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 UNIT1_RSTB 1b RW The NCEPLMT_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

0 UNIT0_RSTB 1b RW The NCEPLMT_POR_RSTN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.107 Reset Control Register NCEPLIC (CPG_RST_NCEPLIC) 
This register is used to control the reset signals for individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

UNIT0_
RST 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — UNIT0_

RSTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 UNIT0_RST 
WEN 

0b R0W1 Flag for enabling the writing to the UNIT0_RSTB bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 UNIT0_RSTB 1b RW The NCEPLIC_ARESETN reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 
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7.2.4.108 Reset Monitor Register SRAM_ACPU (CPG_RSTMON_SRAM_ACPU) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 0b R The state of the SRAM_ACPU_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.109 Reset Monitor Register SRAM_MCPU (CPG_RSTMON_SRAM_MCPU) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 0b R The state of the SRAM_MCPU_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 289 of 2513 
Jun 30, 2022 

 
 

 

  

7.2.4.110 Reset Monitor Register IAX45 (CPG_RSTMON_IAX45) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 0b R The state of the IAX45_RESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.111 Reset Monitor Register SYC (CPG_RSTMON_SYC) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 1b R The state of the SYC_RESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.112 Reset Monitor Register DMAC (CPG_RSTMON_DMAC) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 1b R The state of the DMAC_RST_ASYNC reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the DMAC_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.113 Reset Monitor Register GTM (CPG_RSTMON_GTM) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — RST2_

MON 
RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 RST2_MON 1b R The state of the OSTM2_PRESETZ reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the OSTM1_PRESETZ reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 0b R The state of the OSTM0_PRESETZ reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.114 Reset Monitor Register MTU (CPG_RSTMON_MTU) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 1b R The state of the MTU_X_PRESET_MTU3 reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.115 Reset Monitor Register POE3 (CPG_RSTMON_POE3) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 1b R The state of the POE3_RST_M_REG reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.116 Reset Monitor Register WDT (CPG_RSTMON_WDT) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 — 1b R Reserved 
When read, the initial value is read. The written value will be ignored. 

1 — 1b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 0b R The state of the WDT0_PRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.117 Reset Monitor Register DDR (CPG_RSTMON_DDR) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — RST6_

MON 
RST5_
MON 

RST4_
MON 

RST3_
MON 

RST2_
MON 

RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 7 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 RST6_MON 1b R The state of the DDR_REG_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

5 RST5_MON 1b R The state of the DDR_AXI3_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

4 RST4_MON 1b R The state of the DDR_AXI2_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

3 RST3_MON 1b R The state of the DDR_AXI1_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

2 RST2_MON 1b R The state of the DDR_AXI0_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the DDR_PRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the DDR_RESET_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.118 Reset Monitor Register SPI (CPG_RSTMON_SPI) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 1b R The state of the SPI_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.119 Reset Monitor Register SDHI (CPG_RSTMON_SDHI) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 1b R The state of the SDHI1_IXRST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the SDHI0_IXRST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.120 Reset Monitor Register SSIF (CPG_RSTMON_SSIF) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — RST3_

MON 
RST2_
MON 

RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 RST3_MON 1b R The state of the SSI3_RST_M2_REG reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

2 RST2_MON 1b R The state of the SSI2_RST_M2_REG reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the SSI1_RST_M2_REG reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the SSI0_RST_M2_REG reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.121 Reset Monitor Register SRC (CPG_RSTMON_SRC) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 1b R The state of the SRC_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.122 Reset Monitor Register USB (CPG_RSTMON_USB) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — RST3_

MON 
RST2_
MON 

RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 RST3_MON 1b R The state of the USB_PRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

2 RST2_MON 1b R The state of the USB_U2P_EXL_SYSRST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the USB_U2H1_HRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the USB_U2H0_HRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.123 Reset Monitor Register ETH (CPG_RSTMON_ETH) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 1b R The state of the ETH1_RST_HW_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the ETH0_RST_HW_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 303 of 2513 
Jun 30, 2022 

 
 

 

  

7.2.4.124 Reset Monitor Register I2C (CPG_RSTMON_I2C) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — RST3_

MON 
RST2_
MON 

RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 RST3_MON 1b R The state of the I2C3_MRST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

2 RST2_MON 1b R The state of the I2C2_MRST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the I2C1_MRST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the I2C0_MRST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.125 Reset Monitor Register SCIF (CPG_RSTMON_SCIF) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — RST4_

MON 
RST3_
MON 

RST2_
MON 

RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 5 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 RST4_MON 1b R The state of the SCIF4_RST_SYSTEM_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

3 RST3_MON 1b R The state of the SCIF3_RST_SYSTEM_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

2 RST2_MON 1b R The state of the SCIF2_RST_SYSTEM_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the SCIF1_RST_SYSTEM_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the SCIF0_RST_SYSTEM_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.126 Reset Monitor Register SCI (CPG_RSTMON_SCI) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 1b R The state of the SCI1_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the SCI0_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.127 Reset Monitor Register IRDA (CPG_RSTMON_IRDA) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 1b R The state of the IRDA_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 307 of 2513 
Jun 30, 2022 

 
 

 

  

7.2.4.128 Reset Monitor Register RSPI (CPG_RSTMON_RSPI) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — RST2_

MON 
RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 RST2_MON 1b R The state of the RSPI2_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the RSPI1_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the RSPI0_RST reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.129 Reset Monitor Register CANFD (CPG_RSTMON_CANFD) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 1b R The state of the CANFD_RSTC_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the CANFD_RSTP_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.130 Reset Monitor Register GPIO (CPG_RSTMON_GPIO) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — RST2_

MON 
RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 RST2_MON 1b R The state of the GPIO_SPARE_RESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 1b R The state of the GPIO_PORT_RESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the GPIO_RSTN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.131 Reset Monitor Register ADC (CPG_RSTMON_ADC) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 1b R The state of the ADC_ADRST_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 1b R The state of the ADC_PRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.132 Reset Monitor Register TSU (CPG_RSTMON_TSU) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 1b R The state of the TSU_PRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.133 Reset Monitor Register AXI_TZCDDR (CPG_RSTMON_AXI_TZCDDR) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — RST2_

MON 
RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 RST2_MON 0b R The state of the BUS_TZCDDR_ARESET1N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 0b R The state of the BUS_TZCDDR_ARESET0N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 0b R The state of the BUS_TZCDDR_PRESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.134 Reset Monitor Register AX45MP (CPG_RSTMON_AX45MP) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — RST3_

MON 
RST2_
MON 

RST1_
MON 

RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 4 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

3 RST3_MON 0b R The state of the AX45MP_CORE0_RESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

2 RST2_MON 0b R The state of the AX45MP_L2_RESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

1 RST1_MON 0b R The state of the AX45MP_ARESETNS reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 0b R The state of the AX45MP_ARESETNM reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.135 Reset Monitor Register NCEPLDM (CPG_RSTMON_NCEPLDM) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 0b R The state of the NCEPLDM_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 0b R The state of the NCEPLDM_DTM_PWR_RST_N reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.136 Reset Monitor Register NCEPLMT (CPG_RSTMON_NCEPLMT) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — RST1_

MON 
RST0_
MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 RST1_MON 0b R The state of the NCEPLMT_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 

0 RST0_MON 0b R The state of the NCEPLMT_POR_RSTN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.137 Reset Monitor Register NCEPLIC (CPG_RSTMON_NCEPLIC) 
This register is used to monitor the reset signals of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — RST0_

MON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 RST0_MON 0b R The state of the NCEPLIC_ARESETN reset signal is monitored. 
0: Reset signal is not applied (released from the reset state). 
1: Reset signal is applied (reset state). 
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7.2.4.138 Enable Pin Control Register GTM (CPG_EN_GTM) 
This register is used to control the enable (EN) signals of the GTM 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — EN2 

WEN 
EN1 
WEN 

EN0 
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — EN2_O

N 
EN1_O

N 
EN0_O

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 EN2 WEN 0b R0W1 Flag for enabling the writing to the EN2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 EN1 WEN 0b R0W1 Flag for enabling the writing to the EN1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 EN0 WEN 0b R0W1 Flag for enabling the writing to the EN0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 EN2_ON 1b RW The OSTM2_OSTMTCKE pin is controlled. 
0: A value of 0 is output. 
1: A value of 1 is output. 

1 EN1_ON 1b RW The OSTM1_OSTMTCKE pin is controlled. 
0: A value of 0 is output. 
1: A value of 1 is output. 

0 EN0_ON 1b RW The OSTM0_OSTMTCKE pin is controlled. 
0: A value of 0 is output. 
1: A value of 1 is output. 
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7.2.4.139 WDT Overflow System Reset Register (CPG_WDTOVF_RST) 
After the release from a system reset applied by the WDT reset circuit in response to a reset request such as a WDT 
overflow, this register can be used to identify the WDT channel that generated the reset request. If a system reset is not 
applied according to the WDTRSTSEL register setting, the WDT is not reset and the source of the reset request can be 
identified by checking the interrupt from the WDT and the status register. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

WDTOV
F0_WE

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — WDTOV

F0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 19 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

17 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

16 WDTOVF0_
WEN 

0b R0W1 Flag for enabling the writing to the WDTOVF0 bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 3 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

1 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 WDTOVF0 0b RW The system reset generated WDT channel 0 for AX45MP is indicated. 
0: System reset has not been generated by WDT channel 0 for AX45MP. 
1: System reset has been generated by WDT channel 0 for AX45MP. 

Note: This bit is cleared by writing 1. 
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7.2.4.140 WDT Reset Selector Register (CPG_WDTRST_SEL) 
This register is used to mask reset requests from the WDT. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — 

WDTRS
TSEL8_

WEN 
— — — 

WDTRS
TSEL4_

WEN 
— — — 

WDTRS
TSEL0_

WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R0W1 R R R R0W1 R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — WDTRS

TSEL8 — — — WDTRS
TSEL4 — — — WDTRS

TSEL0 

                 Initial Value 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 

R/W R R R R R R R RW R R R RW R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 27 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

26 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

25 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

24 WDTRSTSEL
8_WEN 

0b R0W1 Flag for enabling the writing to the WDTRSTSEL8 bit (bit 8)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

23 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

22 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

21 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

20 WDTRSTSEL
4_WEN 

0b R0W1 Flag for enabling the writing to the WDTRSTSEL4 bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

18 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

17 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

16 WDTRSTSEL
0_WEN 

0b R0W1 Flag for enabling the writing to the WDTRSTSEL0 bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 
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Bit Bit Name 
Initial 
Value R/W Description 

15 to 11 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

10 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

9 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

8 WDTRSTSEL
8 

0b RW Whether to mask the reset request by WDT channel 0 is specified. 
0: Cold reset of the AX45MP is masked. 
1: Cold reset of the AX45MP is enabled. 

7 — 1b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

5 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

4 WDTRSTSEL
4 

0b RW Whether to mask the assertion of WDTOVFOUT due to a request from WDT channel 
0 for AX45MP is specified. 

0: Assertion of WDTOVFOUT is masked. 
1: Assertion of WDTOVFOUT is enabled. 

3 — 1b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

1 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 WDTRSTSEL
0 

0b RW Whether to mask WDTSYSREST[0] due to a request from WDT channel 0 for 
AX45MP is specified. 

0: System reset is masked. 
1: System reset is enabled. 

Note: Do not make the settings WDTRSTSEL3 = 1 and WDTRSTSEL7 = 0. If these settings are attempted, a system reset initializes 
the WDTRSTSEL7 bit to 1 (initial value) and WDTOVFOUT is unexpectedly asserted. 
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7.2.4.141 MSTOP Register ACPU (CPG_BUS_ACPU_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — MSTOP

0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 MSTOP0_ON 0b RW The state of BUS_ACPU_MSTOP_MXSRAM_A operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 322 of 2513 
Jun 30, 2022 

 
 

 

  

7.2.4.142 MSTOP Register MCPU1 (CPG_BUS_MCPU1_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 

MSTOP
15_ON_

WEN 

MSTOP
14_ON_

WEN 

MSTOP
13_ON_

WEN 

MSTOP
12_ON_

WEN 

MSTOP
11_ON_

WEN 

MSTOP
10_ON_

WEN 

MSTOP
9_ON_
WEN 

— — — — — 
MSTOP
3_ON_
WEN 

MSTOP
2_ON_
WEN 

MSTOP
1_ON_
WEN 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R R R R R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 MSTOP

15_ON 
MSTOP
14_ON 

MSTOP
13_ON 

MSTOP
12_ON 

MSTOP
11_ON 

MSTOP
10_ON 

MSTOP
9_ON — — — — — MSTOP

3_ON 
MSTOP
2_ON 

MSTOP
1_ON 

MSTOP
0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W RW RW RW RW RW RW RW R R R R R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 MSTOP15_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP15_ON bit (bit 15)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

30 MSTOP14_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP14_ON bit (bit 14)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

29 MSTOP13_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP13_ON bit (bit 13)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

28 MSTOP12_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP12_ON bit (bit 12)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

27 MSTOP11_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP11_ON bit (bit 11)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

26 MSTOP10_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP10_ON bit (bit 10)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

25 MSTOP9_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP9_ON bit (bit 9)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

24 to 20 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

19 MSTOP3_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 
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Bit Bit Name 
Initial 
Value R/W Description 

18 MSTOP2_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 MSTOP1_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 MSTOP15_O
N 

0b RW The state of BUS_MCPU_MSTOP13_MHRSPI_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

14 MSTOP14_O
N 

0b RW The state of BUS_MCPU_MSTOP12_MHRSPI_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

13 MSTOP13_O
N 

0b RW The state of BUS_MCPU_MSTOP11_MHSSIF_3 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

12 MSTOP12_O
N 

0b RW The state of BUS_MCPU_MSTOP10_MHSSIF_2 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

11 MSTOP11_O
N 

0b RW The state of BUS_MCPU_MSTOP9_MHSSIF_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

10 MSTOP10_O
N 

0b RW The state of BUS_MCPU_MSTOP8_MHSSIF_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

9 MSTOP9_ON 0b RW The state of BUS_MCPU_MSTOP7_MHPOE3 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

8 to 4 — All 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

3 MSTOP3_ON 0b RW The state of BUS_MCPU_MSTOP1_MHSRC operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

2 MSTOP2_ON 0b RW The state of BUS_MCPU_MSTOP0_MHMTU3A operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

1 MSTOP1_ON 0b RW The state of BUS_MCPU_MSTOP_MHSPI operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

0 MSTOP0_ON 0b RW The state of BUS_MCPU_MSTOP_MXSRAM_M operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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7.2.4.143 MSTOP Register MCPU2 (CPG_BUS_MCPU2_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 

MSTOP
15_ON_

WEN 

MSTOP
14_ON_

WEN 

MSTOP
13_ON_

WEN 

MSTOP
12_ON_

WEN 

MSTOP
11_ON_

WEN 

MSTOP
10_ON_

WEN 

MSTOP
9_ON_
WEN 

MSTOP
8_ON_
WEN 

MSTOP
7_ON_
WEN 

MSTOP
6_ON_
WEN 

MSTOP
5_ON_
WEN 

MSTOP
4_ON_
WEN 

MSTOP
3_ON_
WEN 

MSTOP
2_ON_
WEN 

MSTOP
1_ON_
WEN 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 MSTOP

15_ON 
MSTOP
14_ON 

MSTOP
13_ON 

MSTOP
12_ON 

MSTOP
11_ON 

MSTOP
10_ON 

MSTOP
9_ON 

MSTOP
8_ON 

MSTOP
7_ON 

MSTOP
6_ON 

MSTOP
5_ON 

MSTOP
4_ON 

MSTOP
3_ON 

MSTOP
2_ON 

MSTOP
1_ON 

MSTOP
0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 MSTOP15_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP15_ON bit (bit 15)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

30 MSTOP14_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP14_ON bit (bit 14)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

29 MSTOP13_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP13_ON bit (bit 13)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

28 MSTOP12_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP12_ON bit (bit 12)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

27 MSTOP11_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP11_ON bit (bit 11)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

26 MSTOP10_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP10_ON bit (bit 10)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

25 MSTOP9_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP9_ON bit (bit 9)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

24 MSTOP8_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP8_ON bit (bit 8)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

23 MSTOP7_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP7_ON bit (bit 7)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 
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Bit Bit Name 
Initial 
Value R/W Description 

22 MSTOP6_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP6_ON bit (bit 6)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

21 MSTOP5_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP5_ON bit (bit 5)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

20 MSTOP4_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP4_ON bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 MSTOP3_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 MSTOP2_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 MSTOP1_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 MSTOP15_O
N 

0b RW The state of BUS_MCPU_MSTOP29_MPTSU operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

14 MSTOP14_O
N 

0b RW The state of BUS_MCPU_MSTOP28_MPADC operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

13 MSTOP13_O
N 

0b RW The state of BUS_MCPU_MSTOP27_MPI2C_3 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

12 MSTOP12_O
N 

0b RW The state of BUS_MCPU_MSTOP26_MPI2C_2 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

11 MSTOP11_O
N 

0b RW The state of BUS_MCPU_MSTOP25_MPI2C_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

10 MSTOP10_O
N 

0b RW The state of BUS_MCPU_MSTOP24_MPI2C_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

9 MSTOP9_ON 0b RW The state of BUS_MCPU_MSTOP23_MPCANFD operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

8 MSTOP8_ON 0b RW The state of BUS_MCPU_MSTOP22_MHSCI_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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Bit Bit Name 
Initial 
Value R/W Description 

7 MSTOP7_ON 0b RW The state of BUS_MCPU_MSTOP21_MHSCI_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

6 MSTOP6_ON 0b RW The state of BUS_MCPU_MSTOP20_MHIRDA operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

5 MSTOP5_ON 0b RW The state of BUS_MCPU_MSTOP19_MHSCIF_4 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

4 MSTOP4_ON 0b RW The state of BUS_MCPU_MSTOP18_MHSCIF_3 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

3 MSTOP3_ON 0b RW The state of BUS_MCPU_MSTOP17_MHSCIF_2 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

2 MSTOP2_ON 0b RW The state of BUS_MCPU_MSTOP16_MHSCIF_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

1 MSTOP1_ON 0b RW The state of BUS_MCPU_MSTOP15_MHSCIF_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

0 MSTOP0_ON 0b RW The state of BUS_MCPU_MSTOP14_MHRSPI_2 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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7.2.4.144 MSTOP Register PERI_COM (CPG_BUS_PERI_COM_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — 

MSTOP
8_ON_
WEN 

— — — 
MSTOP
4_ON_
WEN 

MSTOP
3_ON_
WEN 

MSTOP
2_ON_
WEN 

MSTOP
1_ON_
WEN 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R0W1 R R R R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — MSTOP

8_ON — — — MSTOP
4_ON 

MSTOP
3_ON 

MSTOP
2_ON 

MSTOP
1_ON 

MSTOP
0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R RW R R R RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 25 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

24 MSTOP8_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP8_ON bit (bit 8)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

23 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

22 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

21 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

20 MSTOP4_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP4_ON bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 MSTOP3_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 MSTOP2_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 MSTOP1_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 
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Bit Bit Name 
Initial 
Value R/W Description 

15 to 9 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

8 MSTOP8_ON 0b RW The state of BUS_PERI_COM_MSTOP8_MXCOM operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

7 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

6 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

5 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

4 MSTOP4_ON 0b RW The state of BUS_PERI_COM_MSTOP4_MPUSBT operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

3 MSTOP3_ON 0b RW The state of BUS_PERI_COM_MSTOP3_MPGIGE_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

2 MSTOP2_ON 0b RW The state of BUS_PERI_COM_MSTOP2_MPGIGE_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

1 MSTOP1_ON 0b RW The state of BUS_PERI_COM_MSTOP1_MXSDHI_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

0 MSTOP0_ON 0b RW The state of BUS_PERI_COM_MSTOP0_MXSDHI_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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7.2.4.145 MSTOP Register PERI_CPU (CPG_BUS_PERI_CPU_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 

MSTOP
15_ON_

WEN 
— 

MSTOP
13_ON_

WEN 

MSTOP
12_ON_

WEN 

MSTOP
11_ON_

WEN 
— — 

MSTOP
8_ON_
WEN 

MSTOP
7_ON_
WEN 

MSTOP
6_ON_
WEN 

— 
MSTOP
4_ON_
WEN 

MSTOP
3_ON_
WEN 

— 
MSTOP
1_ON_
WEN 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R0W1 R R0W1 R0W1 R0W1 R R R0W1 R0W1 R0W1 R R0W1 R0W1 R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 MSTOP

15_ON — MSTOP
13_ON 

MSTOP
12_ON 

MSTOP
11_ON — — MSTOP

8_ON 
MSTOP
7_ON 

MSTOP
6_ON — MSTOP

4_ON 
MSTOP
3_ON — MSTOP

1_ON 
MSTOP
0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W RW R RW RW RW R R RW RW RW R RW RW R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 MSTOP15_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP15_ON bit (bit 15)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

30 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

29 MSTOP13_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP13_ON bit (bit 13)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

28 MSTOP12_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP12_ON bit (bit 12)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

27 MSTOP11_O
N_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP11_ON bit (bit 11)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

26, 25 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

24 MSTOP8_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP8_ON bit (bit 8)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

23 MSTOP7_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP7_ON bit (bit 7)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

22 MSTOP6_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP6_ON bit (bit 6)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

21 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 
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Bit Bit Name 
Initial 
Value R/W Description 

20 MSTOP4_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP4_ON bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 MSTOP3_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 MSTOP1_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 MSTOP15_O
N 

0b RW The state of BUS_PERI_CPU_MSTOP15_MXREG0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

14 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

13 MSTOP13_O
N 

0b RW The state of BUS_PERI_CPU_MSTOP13_MPIAX45 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

12 MSTOP12_O
N 

0b RW The state of BUS_PERI_CPU_MSTOP12_MPSRAM_M operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

11 MSTOP11_O
N 

0b RW The state of BUS_PERI_CPU_MSTOP11_MPSRAM_A operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

10, 9 — 00b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

8 MSTOP8_ON 0b RW The state of BUS_PERI_CPU_MSTOP8_MPTZC_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

7 MSTOP7_ON 0b RW The state of BUS_PERI_CPU_MSTOP7_MPTZC_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

6 MSTOP6_ON 0b RW The state of BUS_PERI_CPU_MSTOP6_MHGPIO operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

5 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

4 MSTOP4_ON 0b RW The state of BUS_PERI_CPU_MSTOP4_MPCPG operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

3 MSTOP3_ON 0b RW The state of BUS_PERI_CPU_MSTOP3_MPSYC operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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Bit Bit Name 
Initial 
Value R/W Description 

2 — 0b R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 MSTOP1_ON 0b RW The state of BUS_PERI_CPU_MSTOP1_MXACPU operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

0 MSTOP0_ON 0b RW The state of BUS_PERI_CPU_MSTOP0_MXMCPU operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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7.2.4.146 MSTOP Register PERI_DDR (CPG_BUS_PERI_DDR_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

MSTOP
1_ON_
WEN 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — MSTOP

1_ON 
MSTOP
0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 MSTOP1_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 MSTOP1_ON 0b RW The state of BUS_PERI_DDR_MSTOP1_MXMEMC_REG operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

0 MSTOP0_ON 0b RW The state of BUS_PERI_DDR_MSTOP0_MPPHY operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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7.2.4.147 MSTOP Register REG0 (CPG_BUS_REG0_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — 

MSTOP
6_ON_
WEN 

MSTOP
5_ON_
WEN 

MSTOP
4_ON_
WEN 

— 
MSTOP
2_ON_
WEN 

— — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R0W1 R0W1 R0W1 R R0W1 R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — MSTOP

6_ON 
MSTOP
5_ON 

MSTOP
4_ON — MSTOP

2_ON — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R RW RW RW R RW R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 23 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

22 MSTOP6_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP6_ON bit (bit 6)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

21 MSTOP5_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP5_ON bit (bit 5)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

20 MSTOP4_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP4_ON bit (bit 4)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

19 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

18 MSTOP2_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

16 — 0b R Reserved  
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

15 to 7 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 MSTOP6_ON 0b RW The state of BUS_REG0_MSTOP6_MPOSTM_2 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

5 MSTOP5_ON 0b RW The state of BUS_REG0_MSTOP5_MPOSTM_1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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Bit Bit Name 
Initial 
Value R/W Description 

4 MSTOP4_ON 0b RW The state of BUS_REG0_MSTOP4_MPOSTM_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

3 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

2 MSTOP2_ON 0b RW The state of BUS_REG0_MSTOP2_MPWDT_0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

1 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

0 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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7.2.4.148 MSTOP Register REG1 (CPG_BUS_REG1_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — 

MSTOP
6_ON_
WEN 

MSTOP
5_ON_
WEN 

— 
MSTOP
3_ON_
WEN 

MSTOP
2_ON_
WEN 

MSTOP
1_ON_
WEN 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R0W1 R0W1 R R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — MSTOP

6_ON 
MSTOP
5_ON — MSTOP

3_ON 
MSTOP
2_ON 

MSTOP
1_ON 

MSTOP
0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R RW RW R RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 23 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

22 MSTOP6_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP6_ON bit (bit 6)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

21 MSTOP5_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP5_ON bit (bit 5)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

20 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

19 MSTOP3_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP3_ON bit (bit 3)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

18 MSTOP2_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP2_ON bit (bit 2)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 MSTOP1_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 7 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

6 MSTOP6_ON 0b RW The state of BUS_REG1_MSTOP6_MPTSIPG_OTP operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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Bit Bit Name 
Initial 
Value R/W Description 

5 MSTOP5_ON 0b RW The state of BUS_REG1_MSTOP5_MHTSIPG operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

4 — 0b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

3 MSTOP3_ON 0b RW The state of BUS_REG1_MSTOP3_MPDMAC_NS operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

2 MSTOP2_ON 0b RW The state of BUS_REG1_MSTOP2_MXDMAC_NS operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

1 MSTOP1_ON 0b RW The state of BUS_REG1_MSTOP1_MPDMAC_S operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

0 MSTOP0_ON 0b RW The state of BUS_REG1_MSTOP0_MXDMAC_S operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 
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7.2.4.149 MSTOP Register TZCDDR (CPG_BUS_TZCDDR_MSTOP) 
This register indicates the stop state of individual modules. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — 

MSTOP
1_ON_
WEN 

MSTOP
0_ON_
WEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — MSTOP

1_ON 
MSTOP
0_ON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

17 MSTOP1_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP1_ON bit (bit 1)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

16 MSTOP0_ON
_WEN 

0b R0W1 Flag for enabling the writing to the MSTOP0_ON bit (bit 0)  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 2 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

1 MSTOP1_ON 0b RW The state of BUS_TZCDDR_MSTOP1 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

0 MSTOP0_ON 0b RW The state of BUS_TZCDDR_MSTOP0 operation is indicated. 
0: Normal operation 
1: Module stop state (MSTP) 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 338 of 2513 
Jun 30, 2022 

 
 

 

  

7.2.4.150 Other Function Register 2 (CPG_OTHERFUNC2_REG) 
This register is used for miscellaneous functions. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 
RES15_
ON_WE

N 

RES14_
ON_WE

N 

RES13_
ON_WE

N 

RES12_
ON_WE

N 

RES11_
ON_WE

N 

RES10_
ON_WE

N 

RES9_
ON_WE

N 

RES8_
ON_WE

N 

RES7_
ON_WE

N 

RES6_
ON_WE

N 

RES5_
ON_WE

N 

RES4_
ON_WE

N 

RES3_
ON_WE

N 

RES2_
ON_WE

N 

RES1_
ON_WE

N 

RES0_
ON_WE

N 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 R0W1 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 RES15_

SET 
RES14_

SET 
RES13_

SET 
RES12_

SET 
RES11_

SET 
RES10_

SET 
RES9_S

ET 
RES8_S

ET 
RES7_S

ET 
RES6_S

ET 
RES5_S

ET 
RES4_S

ET 
RES3_S

ET 
RES2_S

ET 
RES1_S

ET 
RES0_S

ET 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 RESn_ON_W
EN 
[n=15 to 1] 

All 0 R0W1 Flags for enabling the writing to the RESn_SET bits. These bits are always read as 0. 
0: Writing is disabled. 
1: Writing is enabled. 

16 RES0_ON_W
EN 

0b R0W1 Flag for enabling the writing to the RES0_SET bit (bit 0) (DDR_RST_N).  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

15 to 1 RESn_SET 
[n = 15 to 1] 

All 0 RW No function is assigned to these bits. 
When the flags for enabling the writing are set to 1, these bits can be written to.  
The written value is read from these bits. 

0 RES0_SET 0b RW The DDR_RST_N reset terminal is controlled. 
0: Reset signal is applied (reset state). 
1: Reset signal is stopped (released from the reset state). 

Note: The change to the setting in this register is immediately reflected in the reset signal. Therefore, no register is provided to monitor 
the result of the change. 
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7.3 Functions of the CPG 
This section describes the functions of the CPG. 

 

7.3.1 Clock Control 
The CPG has the following five types of clock control functions. 

● PLL control, setting, and monitoring functions 

● Clock frequency dividers and selectors 

● Fixed frequency dividers 

● Clock enabling function 

 

7.3.1.1 PLL Control, Setting, and Monitoring Functions 
This section describes the functions for controlling, setting, and monitoring the PLL (PLL1 to PLL4 and, PLL6). 

The PLL is controlled through the registers in the CPG. 

The PLL control module counts the PLL lock wait time to generate the PLL lock signal and it is used to control the PLL 
output clocks by the CGC so that invalid clocks are not output before the PLL is locked. 

The reset state and lock state of the PLL can be monitored through registers in the CPG. 

 
The following shows the PLL control, setting, and monitoring functions. 

● PLL operating mode control 

● Output clock setting 

● PLL reset and lock state monitoring 

 

These functions are described in detail in the following sections. 

(1) PLL Operating Mode Control 

The CPG registers are used to specify the SSCG PLL operating mode and make SSCG settings. 

The normal mode or standby mode can be selected as the operating mode. 

 
The following can be set up through CPG registers. 

● Operating mode setting (normal mode or standby mode) 

● SSCG enable or disable setting (valid in the normal mode) 

 
The following table shows the registers to be used. 

For details of the settings, refer to the functional description of the target register. 
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Table 7.6 Registers for Controlling the PLL Operating Mode 

Register Name Abbreviation Function 

PLLn (SSCG) standby control registers CPG_SAMPLLn_STBY  
(n = 1, 4, or 6) 

Standby mode setting (reset state) and SSCG 
enable or disable setting 

 

(2) Output Clock Setting 

The CPG registers are used to specify the clocks output from the PLL. 

The following values can be set up. 

● Output clock frequency setting 

● SSCG modulation value setting 

 

Table 7.7 Registers for Setting PLL Output Clocks 

Register Name Abbreviation Function 

PLLn (SSCG) output clock setting register 1 CPG_SAMPLLn_CLK1 Frequency setting 

PLLn (SSCG) output clock setting register 2 CPG_SAMPLLn_CLK2 Frequency setting and SSCG modulation value 
setting 

Note: n = 1, 4, or 6 
 

(3) PLL State Monitoring 

The reset state and lock state of the PLL can be monitored through CPG registers. 

The following table shows the registers to be used. 

 

Table 7.8 Registers for Monitoring the PLL State 

Register Name Abbreviation Function 

PLLn monitor registers CPG_SAMPLLn_MON  
(n = 1, 4, or 6) 
CPG_SIPLLn_MON  
(n = 2 or 3) 

PLL state monitoring 
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7.3.1.4 PLL Clock Monitoring 
This function monitors whether the PLL1 to PLL4 and, PLL6 output clocks are operating. 

The frequency in the CPG is divided to obtain the frequency that can be monitored through the external pin of this LSI 
and then output to the upper layer. 

The following table shows the instance names and clock frequencies of the monitor points. 

 

Table 7.9 Instance Names and Clock Frequencies of the Monitor Points 

PLL Name Instance Name of Monitor Point 
Maximum Frequency  
(MHz) Divider Value 

Output Clock Frequency  
(MHz) 

PLL1 CPG_CTL/PLL1/FOUT 1200 32 38 

PLL2 CPG_CTL/PLL2/FOUT1PH0 1600 (1/2 of 3200) 32 50 

PLL2 CPG_CTL/PLL2/FOUT3 533 (1/6 of 3200) 16 34 

PLL3 CPG_CTL/PLL3/FOUT1PH0 1600 (1/2 of 3200) 32 50 

PLL3 CPG_CTL/PLL3/FOUT3 533 (1/6 of 3200) 16 34 

PLL3 CPG_CTL/PLL3/FOUT4 400 (1/8 of 3200) 8 50 

PLL4 CPG_CTL/PLL4/FOUT 1600 32 50 

PLL6 CPG_CTL/PLL6/FOUT 500 16 32 
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7.3.2 Clock Generation and Control Functions 
The following types of reset are provided. 

 

Table 7.10 Reset Types 

No. Type Method Source Range of Reset 

1 System reset Hardware reset Reset by PRST# All 

2  WDT system reset WDT overflow, etc. All  
(The WDTOVF register is excluded.) 

3 Module reset WDT system reset WDT overflow, etc. CPU corresponding to each WDT 

4  Software reset Control through CPG registers individual on-chip modules 

 

7.3.2.1 Range of Reset Application 
The following shows the application (target) range of the reset generated by each reset source. 

(1) Hardware sources (PRST#, TRST#, and DEBUG) 

(2) WDT system reset sources 

 

Table 7.11 Range of Reset Application 
  Reset Source  Range of Reset Application  

      
Modules Related to 

Debugging*2 WDT 
 

  

No. 

Operating 
Mode 
 
DEBUG 

Debug 
Reset 
 
TRST# 

System 
Reset 
 
PRST# 

WDT 
Reset 

JTAG 
Interface*3 

ncepldm 
200 

ncejdtm 
200 

Reset for 
WDTOVF 
Register*1 AX45MP 

All Modules 

(Excluding 
*1,*2,*3) Description of Reset 

1 X X 0 X Reset Reset Reset Reset Reset Reset Hardware system reset 

2 0 0 1 0 Reset Reset Reset Released Reset*4 Reset*3 WDT system reset 

3 0 0 1 1 Reset Reset Reset Released Released Released Normal operation state  

4 0 1 1 1 Reset Reset Reset Released Released Released Normal operation state 

5 1 0 1 0 Reset*3 Reset Reset Released Reset*4 Reset*3 WDT system reset 

6 1 1 1 X Reset Released*5 Released*5 Reset Reset Reset non-debug-module 
reset (ndmreset) 

7 1 1 1 0 Reset Released*5 Released*5 Released Reset*4 Reset*3 Software reset 

8 1 1 1 0 Reset*3 Released*5 Released*5 Released Reset*4 Reset*3 WDT system reset*6 

Note 1. It is reset by the WDTOVF register and PRST#.  

Note 2. AX45MP debugging related circuit  

Note 3. It is reset when System reset is executed by WDTRST_SEL. 

Note 4. It is reset when AX45MP is reset by WDTRST_SEL. 

Note 5. AX45MP debug circuit reset is not subject to WDT system reset. 
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7.3.2.2 System Reset (External Pin) 
A system reset is applied when the reset signal from the external PRST# pin is asserted and it initializes the entire LSI. 

 

7.3.2.3 WDT System Reset 
This LSI has three WDT channels and the CPG issues a reset request when any of the following sources is generated. 

 
WDT Channel Target of Monitoring Function 

Channel 0 AX45MP Reset due to a parity error in AX45MP 
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(2) WDTOVF_PERROUT Signal 

This is an external signal that notifies the system that the WDT has applied a WDT system reset to this LSI. 

If another WDT system reset is requested before the output of this signal pulse is completed, it is ignored. 

The GPIO settings of the WDTOVF_PERROUT# pin such as the driving capability are reset by the 
GPIO_RST_WDTOVFN signal for the CPG_WDTOVFRST[3:0] register bits. 

 
The following shows the sequence of reset by the WDT. 

(1) The WDT channel selected by the WDTRSTSEL[7:4] bits generates a reset request. 

(2) The CPG applies a WDT system reset. 

(3) 64 cycles of the 24-MHz clock are waited. 
* This is the period until the necessary settings are reflected in the entire LSI. 

(4) A low pulse is output from the WDTOVF_PERROUT pin for 64 cycles of the 24-MHz clock. 

(5) 64 cycles of the 24-MHz clock are waited. 

(6) Issue a system reset. 

(7) After 191CLK with 24MHz clock, deassert WDT system reset and execute boot sequence. 

 

(3) WDT Overflow System Reset Register (CPG_WDTOVF_RST) 

After the release from the WDT system reset applied by the WDT system reset circuit in response to a reset request 
such as a WDT overflow, this register is used to identify the WDT channel that generated the reset request. 

This register is not reset by the WDT system reset generated by the WDT. 

 
If a WDT system reset is not applied according to the WDTRSTSEL register setting, the WDT is not reset and the 
source of the reset request can be identified by checking the interrupt from the WDT and the status register in the WDT. 

 

Table 7.12 WDT Overflow System Reset Register (CPG_WDTOVF_RST) 

Bit Bit Name 
Initial 
Value R/W Reset Source Module Function 

0 WDTOVF0 0 R/W WDT (channel 0)  
AX45MP 

When a WDT channel has applied a WDT system reset, the 
corresponding bit is set to 1. 
These bits are cleared by writing 1. 

1 Reserved 0 R — — 

2 Reserved 0 R — — 

15 to 3 Reserved 0 R — — 

16 WDTOVF0_WEN 0 R0W1 — Writing to the WDTOVF0 bit (bit 0) is masked.  
This bit is always read as 0. 

0: Writing is disabled. 
1: Writing is enabled. 

17 Reserved 0 R — — 

18 Reserved 0 R — — 

31 to 19 Reserved 0 R — — 
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(4) Timing of AX45MP Cold Reset due to the WDT Source 

The following figure shows the timing of the cold reset for the AX45MP alone due to the WDT source. 

                                       0 1 2 126 127 191      0

OSC CLK

Counter

AX45MP_ARESETNM

AX45MP_L2_RESETN

AX45MP_ARESETNS

AX45MP_CORE0_RESETN

*1

WDT0_WDTRSTB

AX45MP Cause OVF occurrence

WDT AX45MP Single Cold-Reset Time Chart

Internal signal 
(AX45MP reset 

sequencer reset trigger)

2CLK@OSC_CLK 

2CLK@OSC_CLK 

6CLK@ACLK
+

3~4CLK@OSC_CLK 

 
 

Note 1. There is certain time lag (1 to 2CLK @ ACLK + 1 to 2CLK @ OSC_CLK) for resetting the AX45MP from the reset release of 
the internal signal (0 → 1). 

Figure 7.4 Timing of Cold Reset for the AX45MP Alone due to the WDT Source 
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7.3.2.4 Module Reset Application Control 
The application of a reset is controlled for individual modules. 

In addition to a reset applied to individual modules according to register settings by software, some modules are reset in 
a certain reset mode. 

For register setting specifications, refer to the descriptions of the reset control register *** (CPG_RST_***). 

For a clock that is controlled by the corresponding CGC and is synchronized with a reset signal, the processing for 
stopping the clock is performed at the release of the reset state. 
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7.4 Operating Procedures 
This section describes the procedures for operating the CPG. 
 

7.4.1 Procedures for Supplying and Stopping Module Clocks 
Use the following procedures to switch between the supply and stop of the target clock for a module. 

* Sample procedures for the SRAM_MCPU clock (SRAM_MCPU_ACLK) are described here. 

Supplying a Clock: 
1. Setting the register for supplying the SRAM_MCPU clock (SRAM_MCPU_ACLK) 

Set up the following bits in the clock control register SRAM_MCPU (CPG_CLKON_SRAM_MCPU). 
 — Setting for supplying the clock: Bit 0 (CLK0_ON) = 1 and bit 16 (CLK0_ONWEN) = 1 

2. Confirming that the output of the SRAM_MCPU clock (SRAM_MCPU_ACLK) has started 

Read the following bit in the clock monitor register SRAM_MCPU (CPG_CLKMON_SRAM_MCPU) to confirm 
that the output of the clock has started. 
 — Clock state: Bit 0 (UNIT0_CLK_MON), 1: Clock is supplied. (0: Clock is stopped.) 

Stopping a Clock: 
1. Setting the register for stopping the SRAM_MCPU clock (SRAM_MCPU_ACLK) 

Set up the following bits in the clock control register SRAM_MCPU (CPG_CLKON_SRAM_MCPU). 
 — Setting for stopping the clock: Bit 0 (CLK0_ON) = 0 and bit 16 (CLK0_ONWEN) = 1 

2. Confirming that the output of the SRAM_MCPU clock (SRAM_MCPU_ACLK) has been stopped 

Read the following bit in the clock monitor register SRAM_MCPU (CPG_CLKMON_SRAM_MCPU) to confirm 
that the output of the clock has been stopped. 
 — Clock state: Bit 0 (UNIT0_CLK_MON), 0: Clock is stopped. (1: Clock is supplied.) 

 
The following registers are used in the above procedures. 

— 7.2.4.x Clock control registers ***** (CPG_CLKON_*****) 

— 7.2.4.x Clock monitor registers ***** (CPG_CLKMON_*****) 

 
For the procedures for supplying and stopping a clock signal, refer also to the section on the target module. If specific 
procedures for the module are described, use them.  
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7.4.2 Procedures for Supplying and Stopping Reset Signals 
Use the following procedures to switch between the supply (reset state) and stop (released from the reset state) of the 
target reset signal for a module. 

* Sample procedures for the SRAM_MCPU reset (SRAM_MCPU_ARESETN) are described here. 

Supplying a Reset Signal: 
1. Setting the register for supplying the SRAM_MCPU reset signal (SRAM_MCPU_ARESETN) 

Set up the following bits in the reset control register SRAM_MCPU (CPG_RST_SRAM_MCPU). 
 — Setting for supplying the reset signal: Bit 0 (UNIT0_RSTB) = 1 and bit 16 (UNIT0_RST WEN) = 1 

Stopping a Reset Signal: 
1. Setting the register for stopping the SRAM_MCPU reset signal (SRAM_MCPU_ARESETN) 

Set up the following bits in the reset control register SRAM_MCPU (CPG_RST_SRAM_MCPU). 

− Setting for stopping the reset signal: Bit 0 (UNIT0_RSTB) = 0 and bit 16 (UNIT0_RST WEN) = 1 

2. Confirming that the output of the SRAM_MCPU reset signal (SRAM_MCPU_ARESETN) has been stopped 

Read the following bit in the reset monitor register SRAM_MCPU (CPG_RSTMON_SRAM_MCPU) to confirm 
that the output of the reset signal has been stopped. 
 — Reset state: Bit 0 (UNIT0_RST_MON) 
      0: Reset signal is stopped (released from the reset state) 
      1: Reset signal is output. 

 
The following registers are used in the above procedures. 

— 7.2.4.x Reset control registers ***** (CPG_RST_*****) 

— 7.2.4.x Reset monitor registers ***** (CPG_RSTMON_*****) 

 
For the procedures for supplying and stopping a reset signal, refer also to the section on the target module. If specific 
procedures for the module are described, use them.  

 

7.4.3 Procedure for Activating Modules 
Use the following procedure to activate an inactive module after a system reset. 

For the specific procedure for activating the target module, refer to the section on the module. 

 
1. Set up the clock control register for the clock signal connected to the target module to start the supply of the clock. 

Note that the PLL for the clock should be started before the clock if the PLL is stopped. 

2. Read the clock monitor register to confirm that the supply of the target clock has started. 

3. Set up the reset control register for the reset signal connected to the target module to release the module from the 
reset state. 

4. Read the reset monitor register to conform that the module has been released from the reset state. 
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NOTE 

If there is no change in a parameter in step (2) or (3), the corresponding register does not need to be modified. 

 

  

7.4.4.2 Procedure for Setting PLL Standby Mode 
Use the following procedure to shift the PLL from the normal standby mode to the standby mode. 

[n = 1, 4, or 6: PLL1, PLL4, or PLL6] 

1) Setting the PLL standby mode 
● Set the following bits of the PLLn (SSCG) standby control register (CPG_SAMPLLn_STBY). 

● Operation mode setting: bit0 (RESETB) = 0 (standby mode) (other bits are “0”). 

2) Confirming the shift to the PLL standby mode 
● Check the following bits of the PLLn (SSCG) monitor register (CPG_SAMPLLn_MON). 

● Standby mode transition confirmation: bit0 (PLLn_RESETB) = 0 (standby mode). 

● Check the following bits of the PLLn (SSCG) monitor register (CPG_SAMPLLn_MON). 

● Confirmation of PLL lock release: bit4 (PLLn_LOCK) = 0 (PLL is not locked). 

Wait until the above conditions are satisfied. 

 

7.4.4.3 PLLs with Restrictions 
PLL1 to PLL3 cannot be switched to desired clock settings by the user because these PLLs output clocks for the CPU 
and bus operation. 

The PLL2 and PLL3 settings cannot be modified after booting because these PLLs output system clocks for bus 
operation. 

PLL4 and PLL6 can be set up, started, or stopped by the user at the desired timing under the allowable conditions of use 
for the target module. 
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7.4.5 Procedure for Switching the Division Ratio of the Dynamic Switching 
Frequency Dividers 

Use the following procedure to set the division ratio of the dynamic switching frequency dividers. 

* A sample procedure for DIV_PLL2_A is described here. 

1) Confirming the DIV_PLL2_A state (checking that it is not busy)  
● Check the following bit in the clock status monitor register (CPG_CLKSTATUS). 

● DIV_PLL2_A state: Confirm that bit 0 (DIVPL2A_STS) = 0 (switching is completed). 

Wait until the above condition is satisfied. 

2) Setting the DIV_PLL2_A division ratio 
● Set up the following bits in the division ratio setting (PLL2) register (CPG_PL2_DDIV). 

● Setting of division ratio: Bits 1 and 0 (DIVPL2A_SET) = desired value and bit 16 (DIV_PLL2_A_WEN) = 1 

3) Confirming the DIV_PLL2_A state (checking that it is not busy)  
● Check the following bit in the clock status monitor register (CPG_CLKSTATUS). 

● DIV_PLL2_A state: Confirm that bit 0 (DIVPL2A_STS) = 0 (switching is completed). 

Wait until the above condition is satisfied. 

 
The following registers are used in the above procedure. 

— Division ratio setting (PLL2) register (CPG_PL2_DDIV) 

— Division ratio setting (PLL3) register (CPG_PL3A_DDIV) 

— Division ratio setting (PLL3) register (CPG_PL3B_DDIV) 

 
The following status monitor register is used. 

— Clock status monitor register (CPG_CLKSTATUS) 

 
When 1 is written to a xx_WEN bit placed in the upper 16 bits of a division ratio setting register, the clock switching 
control begins even if the settings in the lower bits are not changed. Check the status monitor register 
(CPG_CLKSTATUS) and wait until the switching is completed. The clock will temporarily stop at the timing of 
switching. 
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7.4.6 Procedure for Switching Clocks by the Dynamic Switching Frequency 
Selectors 

Use the following procedure to switch clocks by the dynamic switching frequency selectors. 

* A sample procedure for SEL_PLL4 is described here. 

1) Confirming the SEL_PLL4 state (checking that it is not busy)  
● Check the following bit in the clock status monitor register (CPG_CLKSTATUS). 

● SEL_PLL4 state: Confirm that bit 31 (SELPLL4_STS) = 0 (switching is completed). 

Wait until the above condition is satisfied. 

2) Setting the switching of the clock output from SEL_PLL4 
● Set up the following bits in the source clock setting (DDR) register (CPG_PL4_DSEL). 

● Setting of clocks switching (switch from PLL4 to OSC_DIV1000): Bits 31 to 0 = H’003F_0000 
                       (switch from OSC_DIV1000 to PLL4): Bits 31 to 0 = H’003F_003F 

Confirming the SEL_PLL4 state (checking that it is not busy)  
● Check the following bit in the clock status monitor register (CPG_CLKSTATUS). 

● SEL_PLL4 state: Confirm that bit 31 (SELPLL4_STS) = 0 (switching is completed). 

Wait until the above condition is satisfied. 

 
The following registers are used in the above procedure. 

— Source clock setting (DDR) register (CPG_PL4_DSEL) 

— Source clock setting (SDHI) register (CPG_PL2SDHI_DSEL) 

 
When 1 is written to a xx_WEN bit placed in the upper 16 bits of a source clock setting register, the clock switching 
control begins even if the settings in the lower bits are not changed. Check the status monitor register 
(CPG_CLKSTATUS) and wait until the switching is completed. The clock will temporarily stop at the timing of 
switching. 
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7.4.7 Procedure for Switching Clocks by the Static Switching Frequency Dividers 
and Selectors (Procedure for Switching Source Clocks) 

Use the following procedure to set the division ratio of the static switching frequency dividers and to switch clocks by 
the static switching frequency selectors. 

 
When a source clock is active: Stop the clock. → Make settings for switching clocks. → Start the clock. 

When a source clock is stopped: Make settings for switching. 

 
The following registers are used in the above procedure. 

— Source clock setting register (CPG_PL3_SSEL) 

 

7.4.8 Boot Sequence (Normal Operation) 
After the reset sequence ends, perform the following operations if necessary. 

● Start PLLs. 

● Set up clock selectors. 

● Set up clock division ratios. 

● Supply clocks to modules. 

● Release modules from the reset state. 

 

7.4.9 Boot Sequence (Debug Mode) 
After the reset sequence (debug mode) ends, perform the following operations if necessary. 

● Start PLLs. 

● Set up clock selectors. 

● Set up clock division ratios. 

● Supply clocks to modules. 

● Release modules from the reset state. 

  



 
 

RZ/Five Group 7. Clock Pulse Generator (CPG) 

R01UH0986EJ0100  Rev.1.00 Page 356 of 2513 
Jun 30, 2022 

 
 

 

  

7.4.10 General Operating Procedures 
The following describes general operating procedures. 

 

7.4.10.1 Procedure for Writing to Registers 
The registers in the CPG have write-enable flags in the upper 16 bits and normal data fields in the lower 16 bits except 
for the registers shown below. Therefore, only the desired bit can be modified without read-modify-write operation. 

To modify the value of a bit, write 1 to the write-enable flag having the target bit number + 16 and write a desired value 
to the target bit.  

(Examples: To modify bit 0 to 1b, write H’0001_0001. To modify it to 0b, write H’0001_0000. When H’0000_xxxx is 
written, the value of bits 15 to 0 does not change.) 

NOTE 

In some registers, a single write-enable flag controls multiple data bit. Refer to the description of each register. 

 

Registers that have data fields in the upper bits instead of write-enable flags: 

— PLLn (SSCG) output clock setting register 1 (CPG_SAMPLLn_CLK1): (n = 1, 4, or 6) 

— PLLn (SSCG) output clock setting register 2 (CPG_SAMPLLn_CLK2): (n = 1, 4, or 6) 
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8. Interrupt Controller 

The interrupt controller decides the priority of interrupt sources and controls interrupt requests to the CPU. 

The interrupt controller registers set the order of priority of each interrupt, allowing the user to process interrupt 
requests according to the user-set priority. 

 

8.1 Features 

 Equipped with Andes Platform-Level Interrupt Controller (PLIC)*1 for AX45MP. 
PLIC for external interrupt and internal interrupt 

● 511-bit interrupt sources 

● 255 priority levels 

● Supported: M-Mode/S-Mode/U-Mode 

● Supported: NonVector/Vector Mode 

● Not Supported: Preemptive Priority Interrupt 

● Not supported: Nested Interrupt 

 External Interrupts 
● NMI, IRQ0-7, TINT0-31 

● Noise filter function.*2 

 Internal Interrupts 
● On-chip peripheral interrupts 

● On-chip Bus error interrupts 

● On-chip RAM ECC error interrupts 

 PLIC for software interrupt 
● 31-bit interrupt sources 

● 31 priority levels 

● Supported: M-Mode 

Note 1. Refer to AndesCore™ AX45MP-1C Processor Reference Manual. 
Note 2. Refer to Section 41, General Purpose Input Output Port (GPIO). 

  





 
 

RZ/Five Group 8. Interrupt Controller 

R01UH0986EJ0100  Rev.1.00 Page 359 of 2513 
Jun 30, 2022 

 
 

 

  

8.1.2 Block Diagram 
The block diagram of Interrupt Controller is as follows. 

IAX45

Bus Error Interrupt
ECC Error Interrupt

NMI

P0_0 – 
P18_5

TINT
0-31

Se
l

AX45MP

int_src
1-511

GPIO

Internal Peripheral IP
Interrupt

IRQ0-7

GPIOINT
0-81

Internal
Peripheral

IPs

External 
Interrupt

Internal 
Interrupt

          PLIC
for External Interrupt 
and Internal Interrupt

Target0

Target1

Target2

          PLIC
for Software Interrupt

Target0

meip

seip

ueip

msip

SYSC
INTMASK  

Figure 8.1 Interrupt Controller Block Diagram 

PLIC 
PLIC is Andes Platform-Level Interrupt Controller (PLIC) for AX45MP. 

Two types of PLIC are equipped. One is for external interrupt and internal interrupt. The other is for software interrupt. 

IAX45 
IAX45 performs various interrupt controls including synchronization for the external interrupts of NMI, IRQ, and 
GPIOINT and the interrupts of the built-in peripheral interrupts output by each module. And it notifies the interrupt to 
the PLIC. 

● Select 32 TINT from 82 GPIOINT. 

● Integration of bus error interrupts from system bus. 

● Integration of ECC error interrupts from On-chip RAM. 

● Indicate interrupt status. (NMI, IRQ, TINT, integrated bus error interrupt and integrated ECC error interrupt) 

● Setting of interrupt detection method. (NMI, IRQ and TINT) 

● All interrupts are masked by INTMASK. 

● Mask function for NMI, IRQ and TINT. 
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Table 8.2 Interrupt mapping (2/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

IRQ pins IRQ0 33 Level *4 

 IRQ1 34 Level *4 

 IRQ2 35 Level *4 

 IRQ3 36 Level *4 

 IRQ4 37 Level *4 

 IRQ5 38 Level *4 

 IRQ6 39 Level *4 

 IRQ7 40 Level *4 

Reserved — 41 —  

Reserved — 42 —  

Reserved — 43 —  

Reserved — 44 —  

Reserved — 45 —  

Reserved — 46 —  

Reserved — 47 —  

Reserved — 48 —  

Reserved — 49 —  

Reserved — 50 —  

Reserved — 51 —  

Reserved — 52 —  

Reserved — 53 —  

Reserved — 54 —  

Reserved — 55 —  

Reserved — 56 —  

System Bus BUS_ERR_INT 57 Level *6 

System Bus  
(TZC for SRAM ACPU) 

TZC0INT 58 Level  

System Bus  
(TZC for SRAM MCPU) 

TZC1INT 59 Level  

System Bus  
(TZC for SPI Multi) 

TZC2INT 60 Level  

System Bus  
(TZC for DDR MEMC) 

TZC3INT 61 Level  

Reserved — 62 —  

Reserved — 63 —  

Reserved — 64 —  

Reserved — 65 —  

ECCRAM0 EC7TIE1_0 66 Edge *7 

 EC7TIE2_0 67 Edge *7 

 EC7TIOVF_0 68 Edge *7 

ECCRAM1 EC7TIE1_1 69 Edge *7 

 EC7TIE2_1 70 Edge *7 

 EC7TIOVF_1 71 Edge *7 

DDR3L/4 controller_int 72 Level  

Reserved — 73 —  

Reserved — 74 —  
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Table 8.2 Interrupt mapping (3/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

Reserved — 75 —  

Reserved — 76 —  

Reserved — 77 —  

GTM (ch0) OSTM0TINT 78 Edge  

GTM (ch1) OSTM1TINT 79 Edge  

GTM (ch2) OSTM2TINT 80 Edge  

WDT (AX45MP) WDTINT_A0 81 Level  

 PERROUT_A0 82 Level  

Reserved — 83 —  

Reserved — 84 —  

Reserved — 85 —  

Reserved — 86 —  

Reserved — 87 —  

Reserved — 88 —  

Reserved — 89 —  

Reserved — 90 —  

Reserved — 91 —  

Reserved — 92 —  

Reserved — 93 —  

Reserved — 94 —  

Reserved — 95 —  

Reserved — 96 —  

Reserved — 97 —  

Reserved — 98 —  

Reserved — 99 —  

Reserved — 100 —  

Reserved — 101 —  

Reserved — 102 —  

Reserved — 103 —  

Reserved — 104 —  

Reserved — 105 —  

Reserved — 106 —  

Reserved — 107 —  

Reserved — 108 —  

Reserved — 109 —  

Reserved — 110 —  

Reserved — 111 —  

Reserved — 112 —  

Reserved — 113 —  

Reserved — 114 —  

Reserved — 115 —  

GbE (ch0) pif_int_n_ch0 116 Level  

 int_fil_n_ch0 117 Level  

 int_arp_ns_n_ch0 118 Level  
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Table 8.2 Interrupt mapping (4/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

GbE (ch1) pif_int_n_ch1 119 Level  

 int_fil_n_ch1 120 Level  

 int_arp_ns_n_ch! 121 Level  

USB2.0 (Host ch0) U2H0_INT 122 Level  

 U2H0_OHCI_INT 123 Level  

 U2H0_EHCI_INT 124 Level  

 U2H0_WAKEON_INT 125 Level  

 U2H0_OBINT 126 Level  

USB2.0 (Host ch1) U2H1_INT 127 Level  

 U2H1_OHCI_INT 128 Level  

 U2H1_EHCI_INT 129 Level  

 U2H1_WAKEON_INT 130 Level  

 U2H1_OBINT 131 Level  

USB2.0 (Function) U2P_IXL_INT 132 Edge  

 U2P_INT_DMA[0] 133 Level  

 U2P_INT_DMA[1] 134 Level  

 U2P_INT_DMAERR 135 Level  

SDHI/eMMC (ch0) OXMNIRQ0 136 Level  

 OXASIOIRQ0 137 Level  

SDHI/eMMC (ch1) OXMNIRQ1 138 Level  

 OXASIOIRQ1 139 Level  

DMAC (Secure) DMAINT0_S 140 Edge  

 DMAINT1_S 141 Edge  

 DMAINT2_S 142 Edge  

 DMAINT3_S 143 Edge  

 DMAINT4_S 144 Edge  

 DMAINT5_S 145 Edge  

 DMAINT6_S 146 Edge  

 DMAINT7_S 147 Edge  

 DMAINT8_S 148 Edge  

 DMAINT9_S 149 Edge  

 DMAINT10_S 150 Edge  

 DMAINT11_S 151 Edge  

 DMAINT12_S 152 Edge  

 DMAINT13_S 153 Edge  

 DMAINT14_S 154 Edge  

 DMAINT15_S 155 Edge  

 DMAERR_S 156 Edge  
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Table 8.2 Interrupt mapping (5/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

DMAC (Non-Secure) DMAINT0_NS 157 Edge  

 DMAINT1_NS 158 Edge  

 DMAINT2_NS 159 Edge  

 DMAINT3_NS 160 Edge  

 DMAINT4_NS 161 Edge  

 DMAINT5_NS 162 Edge  

 DMAINT6_NS 163 Edge  

 DMAINT7_NS 164 Edge  

 DMAINT8_NS 165 Edge  

 DMAINT9_NS 166 Edge  

 DMAINT10_NS 167 Edge  

 DMAINT11_NS 168 Edge  

 DMAINT12_NS 169 Edge  

 DMAINT13_NS 170 Edge  

 DMAINT14_NS 171 Edge  

 DMAINT15_NS 172 Edge  

 DMAERR_NS 173 Edge  

Reserved — 174 —  

Reserved — 175 —  

Reserved — 176 —  

Reserved — 177 —  

Reserved — 178 —  

Reserved — 179 —  

Reserved — 180 —  

Reserved — 181 —  

Reserved — 182 —  

Reserved — 183 —  

Reserved — 184 —  

Reserved — 185 —  

Reserved — 186 —  

Reserved — 187 —  

Reserved — 188 —  

Reserved — 189 —  

Reserved — 190 —  

Reserved — 191 —  

Reserved — 192 —  

Reserved — 193 —  

Reserved — 194 —  

Reserved — 195 —  

Reserved — 196 —  

Reserved — 197 —  

Reserved — 198 —  

Reserved — 199 —  

Reserved — 200 —  

Reserved — 201 —  
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Table 8.2 Interrupt mapping (6/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

MTU3a (ch0) TGIA0 202 Edge  

 TGIB0 203 Edge  

 TGIC0 204 Edge  

 TGID0 205 Edge  

 TCIV0 206 Edge  

 TGIE0 207 Edge  

 TGIF0 208 Edge  

MTU3a (ch1) TGIA1 209 Edge  

 TGIB1 210 Edge  

 TCIV1 211 Edge  

 TCIU1 212 Edge  

MTU3a (ch2) TGIA2 213 Edge  

 TGIB2 214 Edge  

 TCIV2 215 Edge  

 TCIU2 216 Edge  

MTU3a (ch3) TGIA3 217 Edge  

 TGIB3 218 Edge  

 TGIC3 219 Edge  

 TGID3 220 Edge  

 TCIV3 221 Edge  

MTU3a (ch4) TGIA4 222 Edge  

 TGIB4 223 Edge  

 TGIC4 224 Edge  

 TGID4 225 Edge  

 TCIV4 226 Edge  

MTU3a (ch5) TGIU5 227 Edge  

 TGIV5 228 Edge  

 TGIW5 229 Edge  

MTU3a (ch6) TGIA6 230 Edge  

 TGIB6 231 Edge  

 TGIC6 232 Edge  

 TGID6 233 Edge  

 TCIV6 234 Edge  

MTU3a (ch7) TGIA7 235 Edge  

 TGIB7 236 Edge  

 TGIC7 237 Edge  

 TGID7 238 Edge  

 TCIV7 239 Edge  

MTU3a (ch8) TGIA8 240 Edge  

 TGIB8 241 Edge  

 TGIC8 242 Edge  

 TGID8 243 Edge  

 TCIV8 244 Edge  

 TCIU8 245 Edge  
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Table 8.2 Interrupt mapping (7/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

POE3 OEI1 246 Level  

 OEI2 247 Level  

 OEI3 248 Level  

 OEI4 249 Level  

Reserved — 250 —  

Reserved — 251 —  

Reserved — 252 —  

Reserved — 253 —  

Reserved — 254 —  

Reserved — 255 —  

Reserved — 256 —  

Reserved — 257 —  

Reserved — 258 —  

Reserved — 259 —  

Reserved — 260 —  

Reserved — 261 —  

Reserved — 262 —  

Reserved — 263 —  

Reserved — 264 —  

Reserved — 265 —  

Reserved — 266 —  

Reserved — 267 —  

Reserved — 268 —  

Reserved — 269 —  

Reserved — 270 —  

Reserved — 271 —  

Reserved — 272 —  

Reserved — 273 —  

Reserved — 274 —  

Reserved — 275 —  

Reserved — 276 —  

Reserved — 277 —  

Reserved — 278 —  

Reserved — 279 —  

Reserved — 280 —  

Reserved — 281 —  

Reserved — 282 —  

Reserved — 283 —  

Reserved — 284 —  

Reserved — 285 —  

Reserved — 286 —  

Reserved — 287 —  

Reserved — 288 —  

Reserved — 289 —  

Reserved — 290 —  
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Table 8.2 Interrupt mapping (8/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

Reserved — 291 —  

Reserved — 292 —  

Reserved — 293 —  

Reserved — 294 —  

Reserved — 295 —  

Reserved — 296 —  

Reserved — 297 —  

Reserved — 298 —  

Reserved — 299 —  

Reserved — 300 —  

Reserved — 301 —  

Reserved — 302 —  

Reserved — 303 —  

Reserved — 304 —  

Reserved — 305 —  

Reserved — 306 —  

Reserved — 307 —  

Reserved — 308 —  

Reserved — 309 —  

Reserved — 310 —  

Reserved — 311 —  

Reserved — 312 —  

Reserved — 313 —  

Reserved — 314 —  

Reserved — 315 —  

Reserved — 316 —  

Reserved — 317 —  

Reserved — 318 —  

Reserved — 319 —  

Reserved — 320 —  

Reserved — 321 —  

Reserved — 322 —  

Reserved — 323 —  

Reserved — 324 —  

Reserved — 325 —  

Reserved — 326 —  

Reserved — 327 —  

Reserved — 328 —  

Reserved — 329 —  

Reserved — 330 —  

Reserved — 331 —  

Reserved — 332 —  

Reserved — 333 —  

Reserved — 334 —  

Reserved — 335 —  
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Table 8.2 Interrupt mapping (9/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

Reserved — 336 —  

Reserved — 337 —  

Reserved — 338 —  

Reserved — 339 —  

Reserved — 340 —  

Reserved — 341 —  

Reserved — 342 —  

Reserved — 343 —  

Reserved — 344 —  

Reserved — 345 —  

Reserved — 346 —  

Reserved — 347 —  

Reserved — 348 —  

Reserved — 349 —  

Reserved — 350 —  

Reserved — 351 —  

Reserved — 352 —  

Reserved — 353 —  

Reserved — 354 —  

Reserved — 355 —  

Reserved — 356 —  

Reserved — 357 —  

SSIF (ch0) INT_ssif_int_req_0 358 Level  

 INT_ssif_dma_rx_0 359 Edge  

 INT_ssif_dma_tx_0 360 Edge  

Reserved — 361 —  

SSIF (ch1) INT_ssif_int_req_1 362 Level  

 INT_ssif_dma_rx_1 363 Edge  

 INT_ssif_dma_tx_1 364 Edge  

Reserved — 365 —  

SSIF (ch2) INT_ssif_int_req_2 366 Level  

Reserved — 367 —  

Reserved — 368 —  

SSIF (ch2) INT_ssif_dma_rt_2 369 Edge  

SSIF (ch3) INT_ssif_int_req_3 370 Level  

 INT_ssif_dma_rx_3 371 Edge  

 INT_ssif_dma_tx_3 372 Edge  

Reserved — 373 —  

SRC SRC_IDEI 374 Edge  

 SRC_ODFI 375 Edge  

 SRC_CEF 376 Level  

 SRC_UDF 377 Level  

 SRC_OVF 378 Level  

ADC INTAD 379 Edge  
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Table 8.2 Interrupt mapping (10/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

I2C (ch0) INTRIICRI0 380 Edge  

 INTRIICTI0 381 Edge  

 INTRIICTEI0 382 Level  

 INTRIICNAKI0 383 Level  

 INTRIICSPI0 384 Level  

 INTRIICSTI0 385 Level  

 INTRIICALI0 386 Level  

 INTRIICTMOI0 387 Level  

I2C (ch1) INTRIICRI1 388 Edge  

 INTRIICTI1 389 Edge  

 INTRIICTEI1 390 Level  

 INTRIICNAKI1 391 Level  

 INTRIICSPI1 392 Level  

 INTRIICSTI1 393 Level  

 INTRIICALI1 394 Level  

 INTRIICTMOI1 395 Level  

I2C (ch2) INTRIICRI2 396 Edge  

 INTRIICTI2 397 Edge  

 INTRIICTEI2 398 Level  

 INTRIICNAKI2 399 Level  

 INTRIICSPI2 400 Level  

 INTRIICSTI2 401 Level  

 INTRIICALI2 402 Level  

 INTRIICTMOI2 403 Level  

I2C (ch3) INTRIICRI3 404 Edge  

 INTRIICTI3 405 Edge  

 INTRIICTEI3 406 Level  

 INTRIICNAKI3 407 Level  

 INTRIICSPI3 408 Level  

 INTRIICSTI3 409 Level  

 INTRIICALI3 410 Level  

 INTRIICTMOI3 411 Level  

SCIFA (ch0) ERI0 412 Level  

 BRI0 413 Level  

 RXI0 414 Level  

 TXI0 415 Level  

 TEI0_DRI0 416 Level  

SCIFA (ch1) ERI1 417 Level  

 BRI1 418 Level  

 RXI1 419 Level  

 TXI1 420 Level  

 TEI1_DRI1 421 Level  
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Table 8.2 Interrupt mapping (11/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

SCIFA (ch2) ERI2 422 Level  

 BRI2 423 Level  

 RXI2 424 Level  

 TXI2 425 Level  

 TEI2_DRI2 426 Level  

SCIFA (ch3) ERI3 427 Level  

 BRI3 428 Level  

 RXI3 429 Level  

 TXI3 430 Level  

 TEI3_DRI3 431 Level  

SCIFA (ch4) ERI4 432 Level  

 BRI4 433 Level  

 RXI4 434 Level  

 TXI4 435 Level  

 TEI4_DRI4 436 Level  

SCIg (ch0) ERI0 437 Level  

 RXI0 438 Edge  

 TXI0 439 Edge  

 TEI0 440 Level  

SCIg (ch1) ERI1 441 Level  

 RXI1 442 Edge  

 TXI1 443 Edge  

 TEI1 444 Level  

RSPI (ch0) SPRI0 445 Level  

 SPTI0 446 Level  

 SPEI0 447 Level  

RSPI (ch1) SPRI1 448 Level  

 SPTI1 449 Level  

 SPEI1 450 Level  

RSPI (ch2) SPRI2 451 Level  

 SPTI2 452 Level  

 SPEI2 453 Level  

CANFD INTRCAN0ERR 454 Level  

 INTRCAN1ERR 455 Level  

 INTRCAN0REC 456 Level  

 INTRCAN1REC 457 Level  

 INTRCANGERR 458 Level  

 INTRCANGRECC 459 Level  

 INTRCAN0TRX 460 Level  

 INTRCAN1TRX 461 Level  
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Table 8.2 Interrupt mapping (12/13) 

Interrupt Source*2 Cause of Interrupt 
Interrupt ID 
(PLIC int_src[]) Interrupt Type*1 Note 

TSIP WRRDY1 462 Edge  

 WRRDY0 463 Edge  

 WRRDY4 464 Edge  

 RDRDY1 465 Edge  

 RDRDY0 466 Edge  

 ROMOK 467 Edge  

 LONG_PLG 468 Edge  

 PROC_BUSY 469 Edge  

 IRDRDY 470 Edge  

 IWRRDY 471 Edge  

Reserved — 472 —  

Reserved — 473 —  

Reserved — 474 —  

Reserved — 475 —  
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8.3 PLIC Register Configuration 
 
The following tables show PLIC Register List. 

● Base Address: H’0_12C0_0000 (AX45MP Address Space) 

 

Table 8.3 PLIC for External Interrupt and Internal Interrupt Register List 

Register Name R/W Initial Value Address 
Access 
Size 

Feature enable register R/W H’0000_0000 H’000000 32 

Source 1 priority R/W H’0000_0001 H’000004 32 

Source 2 priority R/W H’0000_0001 H’000008 32 

… … … … … 

Source 543 priority R/W H’0000_0001 H’00087C 32 

Pending array R/W H’0000_0000 H’001000 – H’00107F 32 

Trigger type array RO Note1 H’001080 – H’0010FF 32 

Number of interrupts and targets RO H’ 0003_021F H’001100 32 

Version and max priority RO H’00FF_0001 H’001104 32 

Target 0 interrupt enable bits R/W H’0000_0000 H’002000 – H’00207F 32 

Target 1 interrupt enable bits R/W H’0000_0000 H’002080 – H’0020FF 32 

Target 2 interrupt enable bits R/W H’0000_0000 H’002100 – H’00217F 32 

Target 0 priority threshold R/W H’0000_0000 H’200000 32 

Target 0 claim/complete R/W H’0000_0000 H’200004 32 

Target 0 preempted priority stack R/W H’0000_0000 H’200400 32 

Target 1 priority threshold R/W H’0000_0000 H’201000 32 

Target 1 claim/complete R/W H’0000_0000 H’201004 32 

Target 1 preempted priority stack R/W H’0000_0000 H’201400 32 

Target 2 priority threshold R/W H’0000_0000 H’202000 32 

Target 2 claim/complete R/W H’0000_0000 H’202004 32 

Target 2 preempted priority stack R/W H’0000_0000 H’202400 32 
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● Base Address: H’0_1300_0000 (AX45MP Address Space) 

 

Table 8.4 PLIC for Software Interrupt Register List 

Register Name R/W Initial Value Address 
Access 
Size 

Feature enable register R/W H’0000_0000 H’000000 32 

Source 1 priority R/W H’0000_0001 H’000004 32 

Source 2 priority R/W H’0000_0001 H’000008 32 

… … … … … 

Source 31 priority R/W H’0000_0001 H’00007C 32 

Pending array R/W H’0000_0000 H’001000 32 

Trigger type array RO H’0000_0000 H’001080 32 

Number of interrupts and targets RO H’ 0001_001F H’001100 32 

Version and max priority RO H’001F_0001 H’001104 32 

Target 0 interrupt enable bits R/W H’0000_0000 H’002000 32 

Target 0 priority threshold R/W H’0000_0000 H’200000 32 

Target 0 claim/complete R/W H’0000_0000 H’200004 32 

Target 0 preempted priority stack R/W H’0000_0000 H’200400 32 

  

  

8.4 PLIC Register Descriptions 
Refer to AndesCore™ AX45MP-1C Processor Reference Manual for detail. 
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8.5 IAX45 Register Configuration 
Base Address: H’0_110A_0000 (AX45MP Address Space) 

 
The following table shows IAX45 Register list. 
Prohibit to write undefined area. 

 

Table 8.5 IAX45 Register List 

Register Name Abbreviation R/W Initial Value Address 
Access 
Size 

NMI Status Control Register  NSCR R/W H’0000_0000 H’0000 32 

NMI Interrupt Type Selection Register NITSR R/W H’0000_0000 H’0004 32 

IRQ Status Control Register ISCR R/W H’0000_0000 H’0010 32 

IRQ Interrupt Type Selection Register IITSR R/W H’0000_0000 H’0014 32 

TINT Status Control Register TSCR R/W H’0000_0000 H’0020 32 

TINT Interrupt Type Selection Register0 TITSR0 R/W H’0000_0000 H’0024 32 

TINT Interrupt Type Selection Register1 TITSR1 R/W H’0000_0000 H’0028 32 

TINT Source Selection Register0 TSSR0 R/W H’0000_0000 H’0030 32 

TINT Source Selection Register1 TSSR1 R/W H’0000_0000 H’0034 32 

TINT Source Selection Register2 TSSR2 R/W H’0000_0000 H’0038 32 

TINT Source Selection Register3 TSSR3 R/W H’0000_0000 H’003C 32 

TINT Source Selection Register4 TSSR4 R/W H’0000_0000 H’0040 32 

TINT Source Selection Register5 TSSR5 R/W H’0000_0000 H’0044 32 

TINT Source Selection Register6 TSSR6 R/W H’0000_0000 H’0048 32 

TINT Source Selection Register7 TSSR7 R/W H’0000_0000 H’004C 32 

Bus Error Interrupt Status Control Register0 BEISR0 R/W H’0000_0000 H’0050 32 

Bus Error Interrupt Status Control Register1 BEISR1 R/W H’0000_0000 H’0054 32 

ECCRAM Error Interrupt Status Control Register0 EREISR0 R/W H’0000_0000 H’0060 32 

ECCRAM Error Interrupt Status Control Register1 EREISR1 R/W H’0000_0000 H’0064 32 

NMI Interrupt Mask Control Register NMSK R/W H’0000_0001 H’1_0000 32 

IRQ Interrupt Mask Control Register IMSK R/W H’0000_00FF H’1_0010 32 

TINT Interrupt Mask Control Register TMSK R/W H’FFFF_FFFF H’1_0020 32 
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8.6 IAX45 Register Descriptions 

8.6.1 NMI Status Control Register (NSCR) 
This register shows NMI status. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — NSMON 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — NSTAT 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

16 NSMON 0 R This bit indicates NMI pin signal level. 
 
[Read operation] 

0: NMI pin is Low-level. 
1: NMI pin is High-level. 

[Write operation] 
Invalid to write. 

15 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 NSTAT 0 R/W This bit indicates NMI interrupt status. 
NMI interrupt status can be cleared writing 0 in case NSTAT is 1. 
 
[Read operation] 

0: NMI interrupt is not detected. 
1: NMI interrupt is detected. 

[Write operation] 
● In case NSTAT is 1 

0: NMI interrupt status is cleared.  
1: Invalid to write. 

● In case NSTAT is 0 
Invalid to write. 
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8.6.2 NMI Interrupt Type Selection Register (NITSR) 
This register selects NMI detecting method. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — NTSEL 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 NTSEL 0 R/W This bit is used to select NMI interrupt detection method. 
0: Falling-edge detection. 
1: Rising-edge detection. 
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8.6.3 IRQ Status Control Register (ISCR) 
This register shows IRQ status. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — ISTAT7 ISTAT6 ISTAT5 ISTAT4 ISTAT3 ISTAT2 ISTAT1 ISTAT0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

n ISTATn 0 R/W This bit indicates IRQn interrupt status. 
When the interrupt detection method is set to an edge type detection in IITSR, IRQn 
interrupt status can be cleared writing 0 in case ISTATn is 1. 
 
[Read operation] 

0: IRQn interrupt is not detected. 
1: IRQn interrupt is detected. 

[Write operation] 
When “Falling-edge detection”, “Rising-edge detection” or “Falling/Rising-edge 
detection” is set in ITSR.: 
● In case ISTAT is 1 

0: IRQn interrupt detection status is cleared. 
1: Invalid to write. 

● In case ISTAT is 0 
Invalid to write. 

When “Low-level detection” is set in IITSR.: 
Invalid to write. 

Note: n = 7 to 0 
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8.6.4 IRQ Interrupt Type Selection Register (IITSR) 
This register selects IRQ detecting method. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 IITSEL7 IITSEL6 IITSEL5 IITSEL4 IITSEL3 IITSEL2 IITSEL1 IITSEL0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 16 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

2n+1 to 
2n 

IITSEL All 0 R/W This bit is used to select IRQn interrupt detection method. 
00: Low-level detection. 
01: Falling-edge detection. 
10: Rising-edge detection. 
11: Falling/Rising-edge detection. 

Note: n = 7 to 0 
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8.6.5 TINT Status Control Register (TSCR) 
This register shows TINT status. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 TSTAT3

1 
TSTAT3

0 
TSTAT2

9 
TSTAT2

8 
TSTAT2

7 
TSTAT2

6 
TSTAT2

5 
TSTAT2

4 
TSTAT2

3 
TSTAT2

2 
TSTAT2

1 
TSTAT2

0 
TSTAT1

9 
TSTAT1

8 
TSTAT1

7 
TSTAT1

6 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 TSTAT1

5 
TSTAT1

4 
TSTAT1

3 
TSTAT1

2 
TSTAT1

1 
TSTAT1

0 TSTAT9 TSTAT8 TSTAT7 TSTAT6 TSTAT5 TSTAT4 TSTAT3 TSTAT2 TSTAT1 TSTAT0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

n TSTATn All 0 R/W This bit indicates TINTn interrupt status. 
When the interrupt detection method is set to edge type detection in TITSR0/1, TINTn 
interrupt status can be cleared writing 0 in case TSTATn is 1. 
 
[Read operation] 

0: TINTn interrupt is not detected. 
1: TINTn interrupt is detected. 

[Write operation] 
When “Rising-edge detection” or “Falling-edge detection” is set in TITSR0/1.: 
● In case TSTAT is 1 

0: TINTn interrupt detection status is cleared. 
1: Invalid to write. 

● In case TSTAT is 0 
Invalid to write. 

When “Low-level detection” or ”High-Level detection” is set in TITSR0/1.: 
Invalid to write. 

Note: n = 31 to 0 
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8.6.6 TINT Interrupt Type Selection Register0 (TITSR0) 
This register selects detecting method of TINT15 to TINT0. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 TITSEL15 TITSEL14 TITSEL13 TITSEL12 TITSEL11 TITSEL10 TITSEL9 TITSEL8 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 TITSEL7 TITSEL6 TITSEL5 TITSEL4 TITSEL3 TITSEL2 TITSEL1 TITSEL0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

2n+1 to 
2n 

TITSELn All 0 R/W This bit is used to select TINTn interrupt detection method. 
00: Rising-edge detection. 
01: Falling-edge detection. 
10: High-level detection. 
11: Low-level detection. 

Note: n = 15 to 0 
 

8.6.7 TINT Interrupt Type Selection Register1 (TITSR1) 
This register selects detecting method of TINT31 to TINT16. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 TITSEL31 TITSEL30 TITSEL29 TITSEL28 TITSEL27 TITSEL26 TITSEL25 TITSEL24 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 TITSEL23 TITSEL22 TITSEL21 TITSEL20 TITSEL19 TITSEL18 TITSEL17 TITSEL16 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

2n+1 to 
2n 

TITSEL 
n+16 

All 0 R/W This bit is used to select TINTn+16 interrupt detection method. 
00: Rising-edge detection. 
01: Falling-edge detection. 
10: High-level detection. 
11: Low-level detection. 

Note: n = 15 to 0 
  

























 
 

RZ/Five Group 8. Interrupt Controller 

R01UH0986EJ0100  Rev.1.00 Page 394 of 2513 
Jun 30, 2022 

 
 

 

  

Bit Bit Name 
Initial 
Value R/W Description 

n E1STATn All 0 R/W This bit indicates ECCRAM0_1En interrupt status. 
ECCRAM0_1En interrupt status can be cleared writing 0 in case E1STATn is 1. 
 
[Read operation] 

0: ECCRAM0_1En is not detected. 
1: ECCRAM0_1En is detected. 

[Write operation] 
● In case E1STATn is 1 

0: ECCRAM0_1En interrupt status is cleared. 
1: Invalid to write. 

● In case E1STATn is 0 
Invalid to write. 

Note: n = 7 to 0 
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Bit Bit Name 
Initial 
Value R/W Description 

n E1STATn All 0 R/W This bit indicates ECCRAM1_1En interrupt status. 
ECCRAM1_1En interrupt status can be cleared writing 0 in case E1STATn is 1. 
 
[Read operation] 

0: ECCRAM1_1En is not detected. 
1: ECCRAM1_1En is detected. 

[Write operation] 
● In case E1STATn is 1 

0: ECCRAM1_1En interrupt status is cleared. 
1: Invalid to write. 

● In case E1STATn is 0 
Invalid to write. 

Note: n = 7 to 0 
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8.6.20 NMI Interruput Mask Control Register (NMSK) 
This register controls NMI interrupt mask. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — — — — — — — — NMSK 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 

R/W R R R R R R R R R R R R R R R R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 1 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

0 NMSK 1 R/W This bit indicates NMI interrupt mask status. 
 
[Read operation] 

0: NMI interrupt mask is disabled. 
1: NMI interrupt mask is enabled. 

[Write operation] 
0: Disable NMI interrupt mask function. 
1: Enable NMI interrupt mask function. 
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8.6.21 IRQ Interruput Mask Control Register (IMSK) 
This register controls IRQ interrupt mask. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — IMSK7 IMSK6 IMSK5 IMSK4 IMSK3 IMSK2 IMSK1 IMSK0 

                 Initial Value 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 

R/W R R R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved 
Whenever it is read, 0 is read. The written value will be ignored. 

n IMSKn 1 R/W This bit indicates IRQn interrupt mask status. 
 
[Read operation] 

0: IRQn interrupt mask is disabled. 
1: IRQn interrupt mask is enabled. 

[Write operation] 
0: Disable IRQn interrupt mask function. 
1: Enable IRQn interrupt mask function. 

Note: n = 7 to 0 
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8.6.22 TINT Interruput Mask Control Register (TMSK) 
This register controls TINT interrupt mask. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 TMSK 

31 
TMSK 

30 
TMSK 

29 
TMSK 

28 
TMSK 

27 
TMSK 

26 
TMSK 

25 
TMSK 

24 
TMSK 

23 
TMSK 

22 
TMSK 

21 
TMSK 

20 
TMSK 

19 
TMSK 

18 
TMSK 

17 
TMSK 

16 

                 Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 TMSK 

15 
TMSK 

14 
TMSK 

13 
TMSK 

12 
TMSK 

11 
TMSK 

10 TMSK9 TMSK8 TMSK7 TMSK6 TMSK5 TMSK4 TMSK3 TMSK2 TMSK1 TMSK0 

                 Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

n TMSKn 1 R/W This bit indicates TINTn interrupt mask status. 
 
[Read operation] 

0: TINTn interrupt mask is disabled. 
1: TINTn interrupt mask is enabled. 

[Write operation] 
0: Disable TINTn interrupt mask function. 
1: Enable TINTn interrupt mask function. 

Note: n = 31 to 0 
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8.7 Operation 

8.7.1 NMI Interrupt 
NMI interrupt is the highest priority interrupt by default even though it can be masked. 

NMI is not treated as NMI exception. 

 
[Setting] 

● A noise filter function of NMI pin can be enabled by GPIO register setting. 
Refer to Section 41.4.1, Operation for GPIO Function for detail. 

● NMI pin input is detected by edge. A detection method is set by NTSEL bit of NMI Interrupt Type Selection Register 
(NITSR) in IAX45. It can be selected “Rising-edge detection” or “Falling-edge detection”. 

 
[Status Control] 

● NMI interrupt request can be confirmed by reading NSTAT bit of NMI Status Control Register (NSCR) in IAX45. 
The interrupt request can be cleared by writing 0 to NSTAT bit. 

● A signal level (High or Low) of NMI pin can be confirmed by reading NSMON bit of NMI Status Control Register 
(NSCR) in IAX45. 

 
[Mask Control] 

● NMI interrupt can be masked by setting NMI Interrupt Mask Control Register (NMSK) in IAX45. 

● NMI interrupt also can be masked by INTMASK. 
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8.7.2 IRQ Interrupt 
IRQ interrupt is the interrupt from IRQ0-7 input pins. 

 
[Setting] 

● Using IRQ pins as interrupt must be mapped GPIO pins onto IRQ pins by GPIO register setting. 
Refer to Section 41.4.2, Operation for Peripheral Function for detail. 

● A noise filter function of IRQ pins can be enabled by GPIO register setting. 
Refer to Section 41.4.1, Operation for GPIO Function for detail. 

● IRQ pin inputs are detected by a level or an edge. A detection method is set by ITSEL bit of IRQ Interrupt Type 
Selection Register (IITSR) in IAX45. It can be selected “Low-level detection”, “Falling-edge detection”, “Rising-
edge detection” or “Falling/Rising-edge detection”. 

 
[Status Control] 

● IRQ interrupt requests can be confirmed by reading ISTATn bit of IRQ Status Control Register (ISCR) in IAX45. 

● In case selected a level detection in IITSR, the interrupt requests are cleared when the interrupt sources de-assert the 
interrupts. 

● In case selected an edge detection in IITSR, the interrupt requests can be cleared by writing 0 to ISTATn bit. 

 
[Mask Control] 

● IRQ interrupt can be masked by setting IRQ Interrupt Mask Control Register (IMSK) in IAX45. 

● IRQ interrupt also can be masked by INTMASK. 
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Table 8.6 GPIOINT Mapping 

No. GPIO Pin GPIOINT  No. GPIO Pin GPIOINT 

1 P0_0 GPIOINT0  42 P8_3 GPIOINT41 

2 P0_1 GPIOINT1  43 P8_4 GPIOINT42 

3 P0_2 GPIOINT2  44 P9_0 GPIOINT43 

4 P0_3 GPIOINT3  45 P9_1 GPIOINT44 

5 P1_0 GPIOINT4  46 P9_2 GPIOINT45 

6 P1_1 GPIOINT5  47 P9_3 GPIOINT46 

7 P1_2 GPIOINT6  48 P10_0 GPIOINT47 

8 P1_3 GPIOINT7  49 P10_1 GPIOINT48 

9 P1_4 GPIOINT8  50 P10_2 GPIOINT49 

10 P2_0 GPIOINT9  51 P10_3 GPIOINT50 

11 P2_1 GPIOINT10  52 P10_4 GPIOINT51 

12 P2_2 GPIOINT11  53 P11_0 GPIOINT52 

13 P2_3 GPIOINT12  54 P11_1 GPIOINT53 

14 P3_0 GPIOINT13  55 P11_2 GPIOINT54 

15 P3_1 GPIOINT14  56 P11_3 GPIOINT55 

16 P3_2 GPIOINT15  57 P12_0 GPIOINT56 

17 P3_3 GPIOINT16  58 P12_1 GPIOINT57 

18 P4_0 GPIOINT17  59 P13_0 GPIOINT58 

19 P4_1 GPIOINT18  60 P13_1 GPIOINT59 

20 P4_2 GPIOINT19  61 P13_2 GPIOINT60 

21 P4_3 GPIOINT20  62 P13_3 GPIOINT61 

22 P4_4 GPIOINT21  63 P13_4 GPIOINT62 

23 P4_5 GPIOINT22  64 P14_0 GPIOINT63 

24 P5_0 GPIOINT23  65 P14_1 GPIOINT64 

25 P5_1 GPIOINT24  66 P14_2 GPIOINT65 

26 P5_2 GPIOINT25  67 P15_0 GPIOINT66 

27 P5_3 GPIOINT26  68 P15_1 GPIOINT67 

28 P5_4 GPIOINT27  69 P15_2 GPIOINT68 

29 P6_0 GPIOINT28  70 P15_3 GPIOINT69 

30 P6_1 GPIOINT29  71 P16_0 GPIOINT70 

31 P6_2 GPIOINT30  72 P16_1 GPIOINT71 

32 P6_3 GPIOINT31  73 P17_0 GPIOINT72 

33 P6_4 GPIOINT32  74 P17_1 GPIOINT73 

34 P7_0 GPIOINT33  75 P17_2 GPIOINT74 

35 P7_1 GPIOINT34  76 P17_3 GPIOINT75 

36 P7_2 GPIOINT35  77 P18_0 GPIOINT76 

37 P7_3 GPIOINT36  78 P18_1 GPIOINT77 

38 P7_4 GPIOINT37  79 P18_2 GPIOINT78 

39 P8_0 GPIOINT38  80 P18_3 GPIOINT79 

40 P8_1 GPIOINT39  81 P18_4 GPIOINT80 

41 P8_2 GPIOINT40  82 P18_5 GPIOINT81 
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Table 8.8 BEISR1 Bus Error Mapping 

BEISR1 Interrupt Description 

BESTAT32 BUSERR_INT32 Reserved 

BESTAT33 BUSERR_INT33 Reserved 

BESTAT34 BUSERR_INT34 Reserved 

BESTAT35 BUSERR_INT35 Reserved 

BESTAT36 BUSERR_INT36 Reserved 

BESTAT37 BUSERR_INT37 Reserved 

BESTAT38 BUSERR_INT38 Reserved 

BESTAT39 BUSERR_INT39 Reserved 

BESTAT40 BUSERR_INT40 Reserved 

BESTAT41 BUSERR_INT41 Reserved 

BESTAT42 — Reserved 

BESTAT43 — Reserved 

BESTAT44 — Reserved 
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Table 8.10 ECCRAM1 ECC Error Mapping 

EREISR1 Interrupt Description Integrated Interrupt 

E1STAT0 ECCRAM1_1E0 ECC 1bit error interrupt bit[31:0] EC7TIE1_1 

E1STAT1 ECCRAM1_1E1 ECC 1bit error interrupt bit[63:32]  

E1STAT2 ECCRAM1_1E2 ECC 1bit error interrupt bit[95:64]  

E1STAT3 ECCRAM1_1E3 ECC 1bit error interrupt bit[127:96]  

E1STAT4 ECCRAM1_1E4 ECC 1bit error interrupt bit[159:128]  

E1STAT5 ECCRAM1_1E5 ECC 1bit error interrupt bit[191:160]  

E1STAT6 ECCRAM1_1E6 ECC 1bit error interrupt bit[223:192]  

E1STAT7 ECCRAM1_1E7 ECC 1bit error interrupt bit[255:224]  

E2STAT0 ECCRAM1_2E0 ECC 2bit error interrupt bit[31:0] EC7TIE2_1 

E2STAT1 ECCRAM1_2E1 ECC 2bit error interrupt bit[63:32]  

E2STAT2 ECCRAM1_2E2 ECC 2bit error interrupt bit[95:64]  

E2STAT3 ECCRAM1_2E3 ECC 2bit error interrupt bit[127:96]  

E2STAT4 ECCRAM1_2E4 ECC 2bit error interrupt bit[159:128]  

E2STAT5 ECCRAM1_2E5 ECC 2bit error interrupt bit[191:160]  

E2STAT6 ECCRAM1_2E6 ECC 2bit error interrupt bit[223:192]  

E2STAT7 ECCRAM1_2E7 ECC 2bit error interrupt bit[255:224]  

OFSTAT0 ECCRAM1_OF0 ECC error overflow interrupt bit[31:0] EC7TIOVF_1 

OFSTAT1 ECCRAM1_OF1 ECC error overflow interrupt bit[63:32]  

OFSTAT2 ECCRAM1_OF2 ECC error overflow interrupt bit[95:64]  

OFSTAT3 ECCRAM1_OF3 ECC error overflow interrupt bit[127:96]  

OFSTAT4 ECCRAM1_OF4 ECC error overflow interrupt bit[159:128]  

OFSTAT5 ECCRAM1_OF5 ECC error overflow interrupt bit[191:160]  

OFSTAT6 ECCRAM1_OF6 ECC error overflow interrupt bit[223:192]  

OFSTAT7 ECCRAM1_OF7 ECC error overflow interrupt bit[255:224]  
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8.8 Usage Note 

8.8.1 Precaution when use the peripheral modules which can initiate DMA 
Controller. 

Some on-chip peripheral modules use the same signal both for an interrupt request and for a DMA transfer request.  
Refer to Section 14.4.25, DMA Extension Resource Selectors 0/0S to 7/7S for detail. 

If such a module is selected by a DMARSn/nS register, the signal works as a DMA transfer request signal and interrupt 
requests to the interrupt controller are masked. 

To enable the interrupt, clear the setting of DMARSn/nS (set all MID[7:0] and RID[1:0] to 0). 
In addition, need following register settings even if DMA controller is not used. 

● Set CPG_CLKON_DMAC_REG register to supply a clock for DMA Controller. 
Refer to Section 7.2.4, Clock Control Register DMAC_REG for register detail. 

● Set CPG_RST_DMAC register to release a reset for DMA Controller. 
Refer to Section 7.2.4, Reset Control Register DMAC for register detail. 

 

8.8.2 Clear Timing of Interrupt Cause 
Clear the interrupt cause flag in the interrupt exception service routine. It takes time from clearing the interrupt cause 
flag until the interrupt cause to the CPU is actually removed. Therefore, to prevent the interrupt cause that should have 
been cleared from being accidentally accepted again, the interrupt cause flag is read after clearing, and then the return 
instruction is executed. 

 

8.8.3 Precaution when Changing Interrupt Settings 
To change the NMI, IRQ, TINT interrupt settings, mask the interrupts and change the settings. 

● When changing the noise filter settings. 

● When switching the GPIO pins to IRQ or GPIOINT. 

● When changing the source of TINT. 

● When changing the interrupt detection method. 

 

When changing the NMI, IRQ, TINT interrupt detection method to the edge type, perform the process of clearing the 
interrupt status after changing the setting. 

● NMI: Write 0 to the NSTAT bit of NSCR. 

● IRQ: Write 0 to the ISTATn bit of ISCR. 

● TINT: Write 0 to the TSTATn bit of TSCR. 

  





 
 

RZ/Five Group 8. Interrupt Controller 

R01UH0986EJ0100  Rev.1.00 Page 410 of 2513 
Jun 30, 2022 

 
 

 

  

The following figure shows the interrupt flow for edge interrupt. 

The Interrupt Completion should be issued before running interrupt handler. 

Interrupt 
Source Gateway

PLIC
Core Target

Interrupt 
Signaled

Interrupt 
Request

Interrupt 
Notification

Interrupt 
Claim

Claim
Response

Interrupt 
Completion

Handler 
Running

 

Figure 8.3 Interrupt Flow for Edge Interrupt 
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9. DDR3L/DDR4 SDRAM Memory Controller (MEMC) 

DDR3L/DDR4 SDRAM Memory Controller (MEMC) is External Bus Controller for DDR3L/DDR4 SDRAM (DDR). 
This block supports up to DDR4-1600 and DDR3L-1333 SDRAM. Interface bus width is 16 bits. In line ECC can be 
supported. 
For setup and configuration to this block, please use and refer to the linux software package of this LSI including DDR 
setup codes. 

 

9.1 Features 
This unit consists of MC (Memory controller) and PHY. It supports the following specifications. 

● DDR3L (JEDEC STANDARD JESD79-3F, JESD79-3-1A.01) 

● DDR4 (JEDEC STANDARD JESD79-4C) 

 
Figure 9.1 shows features of this block. 

 

Table 9.1 DDR3L/DDR4 SDRAM Memory Controller (MEMC) features 

Feature Description 

DRAM IF ● DDR3L: 800 to 1333 Mbps (400 to 666 MHz) 
● DDR4: 1333 to 1600 Mbps (666 to 800 MHz) 
● Width: 16 bits (Full (16 bits) or Half (8 bits) data width mode) 
● Rank: 1, 2 

MC (Memory controller) ● Fully pipelined command, read and write data interfaces to the controller. 
● Advanced bank look-ahead features for high memory throughput. 
● A programmable register interface to control memory parameters and protocols including auto pre-

charge. 
● Full initialization of memory on controller reset. 
● ECC function for single bit and double bit error reporting, single bit error correction, and 

programmable removal of ECC storage. 

PHY ● Write Leveling (Deskew CK vs Write-DQS) 
● Bit Leveling (Deskew DQS vs DQ/DM, Read and Write) 
● Vref Training (Read and Write) 
● Self Calibration Logic (Deskew Read vs Internal clock) 
● Command/Address Swizzling 
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The diagrams of this unit are follows. 

PHY (DDRPHY_WRAP)

MC

AXI4
(port 1)

AXI4
(port 0)

AXI4
(port 2)

DFI

PHYTOP (dfi_top_wrapper)

Addr/Ctrl PHY Data PHY

PH
YR

EG
PH

YT
ES

T

DDR I/F

AXI4
(reg)

APB3
(reg)

 

Figure 9.1 Block Diagram 

 

This unit has the following restrictions. 

DDR3L 
● BC4 is not supported. 

● Interleave is not supported. 

DDR4 
● BC4 is not supported. 

● Interleave is not supported. 

● Geardown Mode is not supported. 

● Fine granularity refresh mode is supported, but only in Fixed x1 mode. 

● CAL Mode is not supported. 

● DBI is not supported. 

● CRC is not supported. 

● CA Parity is not supported. 
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9.3 Usage Note 
This unit has the following restrictions. 

Table 9.4 External pin list 

Item Restriction 

Address map It has the area (address) that access is prohibited, because it is used by the periodic training. It is 
as below. 
 
DRAM address:  

BA = 0, ROW = H’0, COL = H’000 to H’00F 
BG = 0 and 1 (only DDR4) 

System address:  
H’040000000 to H’04000003F (if DDR4) 
H’040000000 to H’04000001F (if DDR3L) 

Period of DRAM inaccessibility It has the period of DRAM inaccessibility to execute the periodic training. It depends only on the 
Bit Rate, and not on the kind of DRAM. It is belows: 

1600Mbps: 5.0 μsec every 1000 msec 
1333Mbps: 1.5 μsec every 1000 msec 
1066Mbps: 1.875 μsec every 1000 msec 
800Mbps: 2.5 μsec every 1000 msec 

 

9.3.1 Power On 
The power on sequence for the DDR_VDDQ and VDD domains is such that either the 2 voltages should be ramped up 
together or VDD should be ramped up prior to DDR_VDDQ in order to prevent voltage stress in the DDR IOs. 
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10. On-chip RAM 

This LSI has an on-chip RAM for work area. These memory units can be used to store instructions or data. The 
operation and write access to the on-chip RAM can be enabled or disabled through the RAM enable bit ((VLWEN in 
SYS_RAMn_EN register) (n = 0-1) and RAM write enable bit (VCEN in SYS_RAMn_EN register) (n = 0-1). 

For details on the register, refer to the Section 6.3 in chapter SYSC. 

 

10.1 Features 

 Memory size 
128 Kbytes (SRAM ACPU: 64 Kbytes, SRAM MCPU: 64 Kbytes) 

 Ports 
On-chip RAM has one read and write port and is connected to the AXI bus.  

 Method of arbitration 
When the same port of the on-chip RAM is accessed from different masters simultaneously, the AXI bus performs 
arbitration in round-robin mode. 

 Number of access cycles 
The number of cycles for access to read or write is one cycle of SRAM_ACPU_ACLK (P1ϕ). 

The number of cycles for access to read or write is one cycle of SRAM_MCPU_ACLK (I2ϕ). 
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11. Error Correcting Code (ECC) for On-Chip RAM 

11.1 Overview 
This LSI chip has two 64-Kbyte areas of on-chip RAM for use as the working area. 

Each of on-chip RAM incorporates an ECC function, which allows the detection and correction of 1-bit errors and the 
detection of 2-bit errors. When a 1-bit or 2-bit error occurs, the address where the error occurred can be stored in an 
ECC error address register. 

The data bus width is 256 bits. This is divided into eight channels as shown in Figure 11.1, with detection handled in 
each 32-bit channel. 

Channel 7

255
224

223
192

191
160

159
128

127
96

95
64

63
32

31
0

Channel 6 Channel 5 Channel 4 Channel 3 Channel 2 Channel 1 Channel 0

 

Figure 11.1 Division for ECC Processing 

 

11.1.1 Features 
● Error detection and correction 

− Detection and correction of 1-bit errors and detection of 2-bit errors are possible. 

− An error involving 3 or more bits cannot be correctly handled and may result in erroneous detection and 
correction. 

● Control of error detection and correction 

− Error detection and correction, and correction of 1-bit errors can respectively be enabled or disabled. 

● Capture of the addresses where errors occurred 

− When a 1-bit or 2-bit error is detected, the address where the error was encountered is stored in an ECC error 
address register. Each channel has eight ECC error address registers. 

● Interrupt request 

− An interrupt request can be generated on the detection of a 1-bit error (selectable as enabled or disabled). 

− An interrupt request can be generated on the detection of a 2-bit error (selectable as enabled or disabled). 

− An overflow interrupt is generated from each channel on detection of an error when all ECC error address 
registers contain values. 
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Table 11.3 List of the ECC Registers (2/2) 

Channel Register Name Abbreviation R/W Initial Value Address 
Access 
Size 

4 ECC control register_4 <REG_base>CTL_4 R/W H’0000_0010 <ADR_base> + H’0100 32 

 ECC error address register 0_4 <REG_base>EAD0_4 R H’0000_0000 <ADR_base> + H’0110 32 

 ECC error address register 1_4 <REG_base>EAD1_4 R H’0000_0000 <ADR_base> + H’0114 32 

 ECC error address register 2_4 <REG_base>EAD2_4 R H’0000_0000 <ADR_base> + H’0118 32 

 ECC error address register 3_4 <REG_base>EAD3_4 R H’0000_0000 <ADR_base> + H’011C 32 

 ECC error address register 4_4 <REG_base>EAD4_4 R H’0000_0000 <ADR_base> + H’0120 32 

 ECC error address register 5_4 <REG_base>EAD5_4 R H’0000_0000 <ADR_base> + H’0124 32 

 ECC error address register 6_4 <REG_base>EAD6_4 R H’0000_0000 <ADR_base> + H’0128 32 

 ECC error address register 7_4 <REG_base>EAD7_4 R H’0000_0000 <ADR_base> + H’012C 32 

5 ECC control register_5 <REG_base>CTL_5 R/W H’0000_0010 <ADR_base> + H’0140 32 

 ECC error address register 0_5 <REG_base>EAD0_5 R H’0000_0000 <ADR_base> + H’0150 32 

 ECC error address register 1_5 <REG_base>EAD1_5 R H’0000_0000 <ADR_base> + H’0154 32 

 ECC error address register 2_5 <REG_base>EAD2_5 R H’0000_0000 <ADR_base> + H’0158 32 

 ECC error address register 3_5 <REG_base>EAD3_5 R H’0000_0000 <ADR_base> + H’015C 32 

 ECC error address register 4_5 <REG_base>EAD4_5 R H’0000_0000 <ADR_base> + H’0160 32 

 ECC error address register 5_5 <REG_base>EAD5_5 R H’0000_0000 <ADR_base> + H’0164 32 

 ECC error address register 6_5 <REG_base>EAD6_5 R H’0000_0000 <ADR_base> + H’0168 32 

 ECC error address register 7_5 <REG_base>EAD7_5 R H’0000_0000 <ADR_base> + H’016C 32 

6 ECC control register_6 <REG_base>CTL_6 R/W H’0000_0010 <ADR_base> + H’0180 32 

 ECC error address register 0_6 <REG_base>EAD0_6 R H’0000_0000 <ADR_base> + H’0190 32 

 ECC error address register 1_6 <REG_base>EAD1_6 R H’0000_0000 <ADR_base> + H’0194 32 

 ECC error address register 2_6 <REG_base>EAD2_6 R H’0000_0000 <ADR_base> + H’0198 32 

 ECC error address register 3_6 <REG_base>EAD3_6 R H’0000_0000 <ADR_base> + H’019C 32 

 ECC error address register 4_6 <REG_base>EAD4_6 R H’0000_0000 <ADR_base> + H’01A0 32 

 ECC error address register 5_6 <REG_base>EAD5_6 R H’0000_0000 <ADR_base> + H’01A4 32 

 ECC error address register 6_6 <REG_base>EAD6_6 R H’0000_0000 <ADR_base> + H’01A8 32 

 ECC error address register 7_6 <REG_base>EAD7_6 R H’0000_0000 <ADR_base> + H’01AC 32 

7 ECC control register_7 <REG_base>CTL_7 R/W H’0000_0010 <ADR_base> + H’01C0 32 

 ECC error address register 0_7 <REG_base>EAD0_7 R H’0000_0000 <ADR_base> + H’01D0 32 

 ECC error address register 1_7 <REG_base>EAD1_7 R H’0000_0000 <ADR_base> + H’01D4 32 

 ECC error address register 2_7 <REG_base>EAD2_7 R H’0000_0000 <ADR_base> + H’01D8 32 

 ECC error address register 3_7 <REG_base>EAD3_7 R H’0000_0000 <ADR_base> + H’01DC 32 

 ECC error address register 4_7 <REG_base>EAD4_7 R H’0000_0000 <ADR_base> + H’01E0 32 

 ECC error address register 5_7 <REG_base>EAD5_7 R H’0000_0000 <ADR_base> + H’01E4 32 

 ECC error address register 6_7 <REG_base>EAD6_7 R H’0000_0000 <ADR_base> + H’01E8 32 

 ECC error address register 7_7 <REG_base>EAD7_7 R H’0000_0000 <ADR_base> + H’01EC 32 
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Bit Bit Name 
Initial 
Value R/W Description 

11 ECOVFF 0 R ECC Overflow Detection Flag 
This bit is set to 1 and an overflow interrupt is output on detection of an error when the 
ECC error address registers (<REG_base>EADm_n (m = 0 to 7)) all contain data. An 
overflow interrupt is output even if the error is detected while the setting of this bit is 
already 1. 
This bit is cleared to 0 under any of the following conditions. 
 1. Power-on reset 
 2. Writing 1 to the corresponding ECER2C bit or ECER1C bit 
 3. Setting the ECC error detection enable bit to “disabled” (ECERVF = 0) 

10 ECER2C 0 R/W 2-Bit Error Detection Flag Clear 
0: The internal state does not change. 
1: The corresponding 2-bit error detection flag ECER2F is cleared. 

This bit is always read as 0. 

9 ECER1C 0 R/W 1-Bit Error Detection Flag Clear 
0: The internal state does not change. 
1: The corresponding 1-bit error detection flag ECER1F is cleared. 

This bit is always read as 0. 

8, 7 — 00b R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 

6 ECERVF 0 R/W ECC Error Detection Enable 
0: Disables error detection. 
1: Enables error detection. 

1-bit error correction (EC1ECP) and interrupt control (EC2EDIC and EC1EDIC) are 
only possible when error detection is enabled. 

Note: To write to this bit, the corresponding EMCA[1:0] bits must be set to 01b. 

5 EC1ECP 0 R/W 1-Bit Error Correction Enable 
0: The error is corrected when a 1-bit error is detected. 
1: The error is not corrected when a 1-bit error is detected. 

4 EC2EDIC 1 R/W 2-Bit Error Detection Interrupt Control 
0: An interrupt is not generated when a 2-bit error is detected. 
1: An interrupt is generated when a 2-bit error is detected. 

The interrupt is only generated when the corresponding 2-bit error detection flag 
(ECER2F) changes from 0 to 1. 

3 EC1EDIC 0 R/W 1-Bit Error Detection Interrupt Control 
0: An interrupt is not generated when a 1-bit error is detected. 
1: An interrupt is generated when a 1-bit error is detected. 

The interrupt is only generated when the corresponding 1-bit error detection flag 
(ECER1F) changes from 0 to 1. 

2 ECER2F 0 R 2-Bit Error Detection Flag 
0: A 2-bit error has not occurred. 
1: A 2-bit error has occurred. 

This bit is cleared to 0 under any of the following conditions. 
 1. Power-on reset 
 2. Writing 1 to the corresponding ECER2C bit 
 3. Setting the ECC error detection enable bit to "disabled" (ECERVF = 0) 

1 ECER1F 0 R 1-Bit Error Detection Flag 
0: A 1-bit error has not occurred. 
1: A 1-bit error has occurred. 

This bit is cleared to 0 under any of the following conditions. 
 1. Power-on reset 
 2. Writing 1 to the corresponding ECER1C bit 
 3. Setting the ECC error detection enable bit to "disabled" (ECERVF = 0) 
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Bit Bit Name 
Initial 
Value R/W Description 

0 — 0 R Reserved 
When read, the initial value is read. When writing, be sure to write the initial value. 
Operation is not guaranteed if a value other than the initial value is written. 
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11.6.4 ECC Error Address Register Overwrite Conditions 
If a new ECC error occurs with the ECC error address stored up to <REG_base> EAD7_n, <REG_base> EAD7_n may 
or may not be overwritten. The conditions to be overwritten are shown below. 

 
Error Address Storage Status Up to 
<REG_base> EAD7_n New ECC Error 

<REG_base>EAD7_n 
Overwrite Overflow Interrupt 

Only 1-bit error 1-bit error Not overwritten Occur 

Only 1-bit error 2-bit error Overwritten Occur 

Only 2-bit error 1-bit error Not overwritten Occur 

Only 2-bit error 2-bit error Not overwritten Occur 

1-bit error and 2-bit error 1-bit error Not overwritten Occur 

1-bit error and 2-bit error 2-bit error Not overwritten Occur 
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13. TrustZone Address Space Controller (TZC) 

13.1 Overview 
This LSI has four TrustZone Address Space Controller (TZC) to realize memory access in a safe area. It performs 
security checks on transactions to memory or peripherals. Transactions must meet security requirements to access 
memory or peripherals. This is an IP (“CoreLink™ TrustZone Address Space Controller TZC-400”) provided by Arm, 
for details on the functions of TZC-400, see the relevant Technical Reference Manual. 

 

13.1.1 Features 
The TZC works between TrustZone system ACE-Lite masters and ACE-Lite slaves to filter bus access from master to 
slave. It performs filtering based on the security requirements specified in the address space. 

 
Each TZC is installed on the interface of the following modules of this LSI. 

● Internal RAM for ACPU (64 KB) 

● Internal RAM for MCPU (64 KB) 

● SPI Multi I/O Bus Controller 

● DDR3L/DDR4 SDRAM Memory Controller 

 

For details on the internal bus, please refer to Section 5, LSI Internal Bus. 

 
The TZC provides the following key features: 

● The ability to define up to eight address regions in the area map. 

● A default base region to cover all remaining portions of the address map. 

● Software programmable security access permissions for each address region through an APB interface. 
This includes the default base region, Region 0. 

● Filter units only allow data transfer between an ACE-Lite master and an ACE-Lite slave if the security status of the 
ACE-Lite transaction and its identity match the security settings of the memory region it addresses. 

● Common region configuration register settings shared between multiple filter units. 

● Normal path for accesses with a much higher outstanding access support. 

● Identity-based filtering of Non-secure accesses. 

● Reporting and interrupt signaling that is configurable from software to manage failed permission checks. 
You can program the TZC to assert TZCnINT (n = 0, 1, 2, 3) when an access fails its security check. 

● Gate keeper to allow or block accesses to each filter unit. 

● Support for 256 outstanding transactions on the normal paths. 
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Filter units perform security checks. Each filter unit has an ACE-Lite slave interface and an ACE-Lite master interface. 
All filter units operate from one set of shared region configuration registers. This ensures consistency across all filter 
units. 

The number of filter units of TZC installed on each interface is as follows. 

● Internal RAM for ACPU (64 KB): 1 filter unit 

● Internal RAM for MCPU (64 KB): 1 filter unit 

● SPI Multi I/O Bus Controller: 1 filter unit 

● DDR3L/DDR4 SDRAM Memory Controller: 3 filter units 

− filter unit 0: Access from the ACPU bus passes 

− filter unit 1: Access from the Video IP passes 

− filter unit 2: Access from the Communication IP passes 

 

13.1.3 External Pins 
In TZC, there are no external pins. 
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13.2 Register Configuration 
The base address of the TZC associated with each module is as follows: 

 
● TZC0: Internal RAM for ACPU (64KB) 

H’0_1104_0000 (AX45MP Address Space) 

 
● TZC1: Internal RAM for MCPU (64KB) 

H’0_1105_0000 (AX45MP Address Space) 

 
● TZC2: SPI Multi I/O Bus Controller 

H’0_1106_0000 (AX45MP Address Space) 

 
● TZC3: DDR3L/DDR4 SDRAM Memory Controller 

H’0_1107_0000 (AX45MP Address Space) 

 
For details on the functions of TZC-400, see the relevant Technical Reference Manual. (ARM® CoreLink™ TZC-400 
TrustZone® Address Space Controller Technical Reference Manual, Revision: r0p1) 
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13.3 Register Descriptions 
For details on the functions of TZC-400, see the relevant Technical Reference Manual. (ARM® CoreLink™ TZC-400 
TrustZone® Address Space Controller Technical Reference Manual, Revision: r0p1) 

TZC has registers to specify the address area where access is controlled. Please refer Overall Address Space (Table 
5.1, Detailed Address Space) for the addresses specified in these registers. 

 

 

13.4 Operation 
For details on the functions of TZC-400, see the relevant Technical Reference Manual. (ARM® CoreLink™ TZC-400 
TrustZone® Address Space Controller Technical Reference Manual, Revision: r0p1) 

 

 

13.5 Usage Note 
For details on the functions of TZC-400, see the relevant Technical Reference Manual. (ARM® CoreLink™ TZC-400 
TrustZone® Address Space Controller Technical Reference Manual, Revision: r0p1) 
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14. Direct Memory Access Controller 

The direct memory access controller can be used in place of the CPU to perform high-speed transfers between external 
memory, on-chip memory, memory-mapped external devices, and on-chip peripheral modules. 

This module has controllers that handles secure and non-secure access. Do not assign the same DMA transfer request to 
secure access and non- secure access, respectively. 

 

14.1 Features 
● Number of channels selectable: 16 channels (CH0 to CH15). 

● 4-Gbyte address space (according to the architecture) 

● Transfer data size: Byte, 2 bytes, 4 bytes, 8 bytes, 16 bytes, 32 bytes, 64 bytes, and 128 bytes 

● Maximum transfer count: 232 − 1 bytes 

● Address mode: Dual address mode 

● Transfer requests: Can be selected from the two types of on-chip peripheral module request, and auto request 
(software trigger) 

● Transfer mode: Single transfer mode and block transfer mode are selectable. 

● Priority: The channel priority levels within channels 0 to 7 and within channels 8 to 15 are selectable between fixed 
mode and round-robin mode (the channel priority level between the group of channels 0 to 7 and the group of 
channels 8 to 15 is round-robin mode). 

● Interrupt request: An interrupt request can be sent to the CPU on completion of data transfer (DMA transfer end 
interrupt per channel) or on occurrence of a transfer error (DMA error interrupt). 

● The DMA registers have a continuous execution function that allows the next DMA transfer to be executed 
continuously by making settings for the next DMA transfer during execution of the current DMA transfer. This 
continuous execution function can be enabled or disabled independently in each channel. 

● Link mode: In this mode, the setting data (descriptor data) located in the memory by the CPU is automatically 
retrieved by the DMAC, and DMA transfer is performed according to those values. 

● Buffer sweep: If an ongoing DMA transfer is forced to end, the data already retrieved into the buffer can be output 
before DMA transfer ends. 

● Interval: A specific DMA transfer interval can be specified to adjust the bus occupancy. 

 

14.2 Input/Output Pins 
Requests from external pins are not supported. 
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14.3 Register Configuration 
The register configuration is shown in the figure below. 

Source Address

Destination Address

Transaction Byte

Channel Control

Channel Status

1. Load
2. Transfer

Source Address

Destination Address

Transaction Byte

DMA Control

DMA Status ER

DMA Status END

Source Address

Destination Address

Transaction Byte

Channel Register Set

Channel Extension

Channel Config

Channel Interval

DMA Status TC

DMA Status SUS

Next Link Address

Current Link Address

Next Register Set

DMA Status EN

DMA 

Channel

Next0 Register Set

Next1 Register Set

Current Register Set

Link Register Set

Select

DMA Registers Set

 

Figure 14.1 Register Configuration 

 

(a) Next Register Set 
This register set is used to set the source address, destination address, and transfer byte count of the DMA transaction to 
be executed next. 

It consists of the Next0 register set and the Next1 register set. 

In register mode, set this register set by using software. In link mode, the descriptor read data is automatically set in the 
Next0 register set. 

These registers set values are loaded to the Current Register Set and used for DMA transfer. 
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(b) Current Register Set 
This register set indicates the source address, destination address, and transfer byte count of the currently executed 
DMA transaction. 

The values are loaded from the Next0/1 register set (register mode) or from the descriptor read data (link mode). The 
user cannot write directly to this register set. 

The register set is automatically updated each time a DMA transaction is executed. 

(c) Channel Register Set 
This register set is used to make the DMA transfer settings. 
The settings to be made with this register set include channel status indication, channel control, DMA transaction 
setting, and DMA transaction interval. 

(d) Link Register Set 
This register set consists of a register that sets the address of the descriptor to be loaded next in link mode (Next Link 
Address Register) and a register that indicates the address of the currently executed descriptor (Current Link Address 
Register). 

The Current Link Address Register is automatically updated when a descriptor is read. The user cannot write directly to 
this register set. 

(e) DMA Register Set 
This register set consists of a register that controls DMA as a whole and registers that indicate the status of the 
corresponding channels. It enables channel priority control as well as the monitoring of the channel status (EN, ER, 
END, TC, and SUS). 

(f) Extended Resource Selector Register Set 
This register set is used to select the on-chip peripheral module to perform DMA transfer request. 
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Table 14.1 Register Configuration (2/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

1 Next0 Source Address Register 1/1S N0SA_1 N0SA_1S RW H’00000000 <Base_NS0>
+H’0040 

<Base_S0>+
H’0040 

32 

 Next0 Destination Address Register 
1/1S 

N0DA_1 N0DA_1S RW H’00000000 <Base_NS0>
+H’0044 

<Base_S0>+
H’0044 

32 

 Next0 Transaction Byte Register 1/1S N0TB_1 N0TB_1S RW H’00000000 <Base_NS0>
+H’0048 

<Base_S0>+
H’0048 

32 

 Next1 Source Address Register 1/1S N1SA_1 N1SA_1S RW H’00000000 <Base_NS0>
+H’004C 

<Base_S0>+
H’004C 

32 

 Next1 Destination Address Register 
1/1S 

N1DA_1 N1DA_1S RW H’00000000 <Base_NS0>
+H’0050 

<Base_S0>+
H’0050 

32 

 Next1 Transaction Byte Register 1/1S N1TB_1 N1TB_1S RW H’00000000 <Base_NS0>
+H’0054 

<Base_S0>+
H’0054 

32 

 Current Source Address Register 1/1S CRSA_1 CRSA_1S R H’00000000 <Base_NS0>
+H’0058 

<Base_S0>+
H’0058 

32 

 Current Destination Address Register 
1/1S 

CRDA_1 CRDA_1S R H’00000000 <Base_NS0>
+H’005C 

<Base_S0>+
H’005C 

32 

 Current Transaction Byte Register 
1/1S 

CRTB_1 CRTB_1S R H’00000000 <Base_NS0>
+H’0060 

<Base_S0>+
H’0060 

32 

 Channel Status Register 1/1S CHSTAT_1 CHSTAT_1S R H’00000000 <Base_NS0>
+H’0064 

<Base_S0>+
H’0064 

32 

 Channel Control Register 1/1S CHCTRL_1 CHCTRL_1S RW H’00000000 <Base_NS0>
+H’0068 

<Base_S0>+
H’0068 

32 

 Channel Configuration Register 1/1S CHCFG_1 CHCFG_1S RW H’00000000 <Base_NS0>
+H’006C 

<Base_S0>+
H’006C 

32 

 Channel Interval Register 1/1S CHITVL_1 CHITVL_1S RW H’00000000 <Base_NS0>
+H’0070 

<Base_S0>+
H’0070 

32 

 Channel Extension Register 1/1S CHEXT_1 CHEXT_1S RW H’00000000 <Base_NS0>
+H’0074 

<Base_S0>+
H’0074 

32 

 Next Link Address Register 1/1S NXLA_1 NXLA_1S RW H’00000000 <Base_NS0>
+H’0078 

<Base_S0>+
H’0078 

32 

 Current Link Address Register 1/1S CRLA_1 CRLA_1S R H’00000000 <Base_NS0>
+H’007C 

<Base_S0>+
H’007C 

32 

2 Next0 Source Address Register 2/2S N0SA_2 N0SA_2S RW H’00000000 <Base_NS0>
+H’0080 

<Base_S0>+
H’0080 

32 

 Next0 Destination Address Register 
2/2S 

N0DA_2 N0DA_2S RW H’00000000 <Base_NS0>
+H’0084 

<Base_S0>+
H’0084 

32 

 Next0 Transaction Byte Register 2/2S N0TB_2 N0TB_2S RW H’00000000 <Base_NS0>
+H’0088 

<Base_S0>+
H’0088 

32 

 Next1 Source Address Register 2/2S N1SA_2 N1SA_2S RW H’00000000 <Base_NS0>
+H’008C 

<Base_S0>+
H’008C 

32 

 Next1 Destination Address Register 
2/2S 

N1DA_2 N1DA_2S RW H’00000000 <Base_NS0>
+H’0090 

<Base_S0>+
H’0090 

32 

 Next1 Transaction Byte Register 2/2S N1TB_2 N1TB_2S RW H’00000000 <Base_NS0>
+H’0094 

<Base_S0>+
H’0094 

32 

 Current Source Address Register 2/2S CRSA_2 CRSA_2S R H’00000000 <Base_NS0>
+H’0098 

<Base_S0>+
H’0098 

32 

 Current Destination Address Register 
2/2S 

CRDA_2 CRDA_2S R H’00000000 <Base_NS0>
+H’009C 

<Base_S0>+
H’009C 

32 

 Current Transaction Byte Register 
2/2S 

CRTB_2 CRTB_2S R H’00000000 <Base_NS0>
+H’00A0 

<Base_S0>+
H’00A0 

32 

 Channel Status Register 2/2S CHSTAT_2 CHSTAT_2S R H’00000000 <Base_NS0>
+H’00A4 

<Base_S0>+
H’00A4 

32 
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Table 14.1 Register Configuration (3/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

2 Channel Control Register 2/2S CHCTRL_2 CHCTRL_2S RW H’00000000 <Base_NS0>
+H’00A8 

<Base_S0>+
H’00A8 

32 

 Channel Configuration Register 2/2S CHCFG_2 CHCFG_2S RW H’00000000 <Base_NS0>
+H’00AC 

<Base_S0>+
H’00AC 

32 

 Channel Interval Register 2/2S CHITVL_2 CHITVL_2S RW H’00000000 <Base_NS0>
+H’00B0 

<Base_S0>+
H’00B0 

32 

 Channel Extension Register 2/2S CHEXT_2 CHEXT_2S RW H’00000000 <Base_NS0>
+H’00B4 

<Base_S0>+
H’00B4 

32 

 Next Link Address Register 2/2S NXLA_2 NXLA_2S RW H’00000000 <Base_NS0>
+H’00B8 

<Base_S0>+
H’00B8 

32 

 Current Link Address Register 2/2S CRLA_2 CRLA_2S R H’00000000 <Base_NS0>
+H’00BC 

<Base_S0>+
H’00BC 

32 

3 Next0 Source Address Register 3/3S N0SA_3 N0SA_3S RW H’00000000 <Base_NS0>
+H’00C0 

<Base_S0>+
H’00C0 

32 

 Next0 Destination Address Register 
3/3S 

N0DA_3 N0DA_3S RW H’00000000 <Base_NS0>
+H’00C4 

<Base_S0>+
H’00C4 

32 

 Next0 Transaction Byte Register 3/3S N0TB_3 N0TB_3S RW H’00000000 <Base_NS0>
+H’00C8 

<Base_S0>+
H’00C8 

32 

 Next1 Source Address Register 3/3S N1SA_3 N1SA_3S RW H’00000000 <Base_NS0>
+H’00CC 

<Base_S0>+
H’00CC 

32 

 Next1 Destination Address Register 
3/3S 

N1DA_3 N1DA_3S RW H’00000000 <Base_NS0>
+H’00D0 

<Base_S0>+
H’00D0 

32 

 Next1 Transaction Byte Register 3/3S N1TB_3 N1TB_3S RW H’00000000 <Base_NS0>
+H’00D4 

<Base_S0>+
H’00D4 

32 

 Current Source Address Register 3/3S CRSA_3 CRSA_3S R H’00000000 <Base_NS0>
+H’00D8 

<Base_S0>+
H’00D8 

32 

 Current Destination Address Register 
3/3S 

CRDA_3 CRDA_3S R H’00000000 <Base_NS0>
+H’00DC 

<Base_S0>+
H’00DC 

32 

 Current Transaction Byte Register 
3/3S 

CRTB_3 CRTB_3S R H’00000000 <Base_NS0>
+H’00E0 

<Base_S0>+
H’00E0 

32 

 Channel Status Register 3/3S CHSTAT_3 CHSTAT_3S R H’00000000 <Base_NS0>
+H’00E4 

<Base_S0>+
H’00E4 

32 

 Channel Control Register 3/3S CHCTRL_3 CHCTRL_3S RW H’00000000 <Base_NS0>
+H’00E8 

<Base_S0>+
H’00E8 

32 

 Channel Configuration Register 3/3S CHCFG_3 CHCFG_3S RW H’00000000 <Base_NS0>
+H’00EC 

<Base_S0>+
H’00EC 

32 

 Channel Interval Register 3/3S CHITVL_3 CHITVL_3S RW H’00000000 <Base_NS0>
+H’00F0 

<Base_S0>+
H’00F0 

32 

 Channel Extension Register 3/3S CHEXT_3 CHEXT_3S RW H’00000000 <Base_NS0>
+H’00F4 

<Base_S0>+
H’00F4 

32 

 Next Link Address Register 3/3S NXLA_3 NXLA_3S RW H’00000000 <Base_NS0>
+H’00F8 

<Base_S0>+
H’00F8 

32 

 Current Link Address Register 3/3S CRLA_3 CRLA_3S R H’00000000 <Base_NS0>
+H’00FC 

<Base_S0>+
H’00FC 

32 

4 Next0 Source Address Register 4/4S N0SA_4 N0SA_4S RW H’00000000 <Base_NS0>
+H’0100 

<Base_S0>+
H’0100 

32 

 Next0 Destination Address Register 
4/4S 

N0DA_4 N0DA_4S RW H’00000000 <Base_NS0>
+H’0104 

<Base_S0>+
H’0104 

32 

 Next0 Transaction Byte Register 4/4S N0TB_4 N0TB_4S RW H’00000000 <Base_NS0>
+H’0108 

<Base_S0>+
H’0108 

32 

 Next1 Source Address Register 4/4S N1SA_4 N1SA_4S RW H’00000000 <Base_NS0>
+H’010C 

<Base_S0>+
H’010C 

32 
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Table 14.1 Register Configuration (4/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

4 Next1 Destination Address Register 
4/4S 

N1DA_4 N1DA_4S RW H’00000000 <Base_NS0>
+H’0110 

<Base_S0>+
H’0110 

32 

 Next1 Transaction Byte Register 4/4S N1TB_4 N1TB_4S RW H’00000000 <Base_NS0>
+H’0114 

<Base_S0>+
H’0114 

32 

 Current Source Address Register 4/4S CRSA_4 CRSA_4S R H’00000000 <Base_NS0>
+H’0118 

<Base_S0>+
H’0118 

32 

 Current Destination Address Register 
4/4S 

CRDA_4 CRDA_4S R H’00000000 <Base_NS0>
+H’011C 

<Base_S0>+
H’011C 

32 

 Current Transaction Byte Register 
4/4S 

CRTB_4 CRTB_4S R H’00000000 <Base_NS0>
+H’0120 

<Base_S0>+
H’0120 

32 

 Channel Status Register 4/4S CHSTAT_4 CHSTAT_4S R H’00000000 <Base_NS0>
+H’0124 

<Base_S0>+
H’0124 

32 

 Channel Control Register 4/4S CHCTRL_4 CHCTRL_4S RW H’00000000 <Base_NS0>
+H’0128 

<Base_S0>+
H’0128 

32 

 Channel Configuration Register 4/4S CHCFG_4 CHCFG_4S RW H’00000000 <Base_NS0>
+H’012C 

<Base_S0>+
H’012C 

32 

 Channel Interval Register 4/4S CHITVL_4 CHITVL_4S RW H’00000000 <Base_NS0>
+H’0130 

<Base_S0>+
H’0130 

32 

 Channel Extension Register 4/4S CHEXT_4 CHEXT_4S RW H’00000000 <Base_NS0>
+H’0134 

<Base_S0>+
H’0134 

32 

 Next Link Address Register 4/4S NXLA_4 NXLA_4S RW H’00000000 <Base_NS0>
+H’0138 

<Base_S0>+
H’0138 

32 

 Current Link Address Register 4/4S CRLA_4 CRLA_4S R H’00000000 <Base_NS0>
+H’013C 

<Base_S0>+
H’013C 

32 

5 Next0 Source Address Register 5/5S N0SA_5 N0SA_5S RW H’00000000 <Base_NS0>
+H’0140 

<Base_S0>+
H’0140 

32 

 Next0 Destination Address Register 
5/5S 

N0DA_5 N0DA_5S RW H’00000000 <Base_NS0>
+H’0144 

<Base_S0>+
H’0144 

32 

 Next0 Transaction Byte Register 5/5S N0TB_5 N0TB_5S RW H’00000000 <Base_NS0>
+H’0148 

<Base_S0>+
H’0148 

32 

 Next1 Source Address Register 5/5S N1SA_5 N1SA_5S RW H’00000000 <Base_NS0>
+H’014C 

<Base_S0>+
H’014C 

32 

 Next1 Destination Address Register 
5/5S 

N1DA_5 N1DA_5S RW H’00000000 <Base_NS0>
+H’0150 

<Base_S0>+
H’0150 

32 

 Next1 Transaction Byte Register 5/5S N1TB_5 N1TB_5S RW H’00000000 <Base_NS0>
+H’0154 

<Base_S0>+
H’0154 

32 

 Current Source Address Register 5/5S CRSA_5 CRSA_5S R H’00000000 <Base_NS0>
+H’0158 

<Base_S0>+
H’0158 

32 

 Current Destination Address Register 
5/5S 

CRDA_5 CRDA_5S R H’00000000 <Base_NS0>
+H’015C 

<Base_S0>+
H’015C 

32 

 Current Transaction Byte Register 
5/5S 

CRTB_5 CRTB_5S R H’00000000 <Base_NS0>
+H’0160 

<Base_S0>+
H’0160 

32 

 Channel Status Register 5/5S CHSTAT_5 CHSTAT_5S R H’00000000 <Base_NS0>
+H’0164 

<Base_S0>+
H’0164 

32 

 Channel Control Register 5/5S CHCTRL_5 CHCTRL_5S RW H’00000000 <Base_NS0>
+H’0168 

<Base_S0>+
H’0168 

32 

 Channel Configuration Register 5/5S CHCFG_5 CHCFG_5S RW H’00000000 <Base_NS0>
+H’016C 

<Base_S0>+
H’016C 

32 

 Channel Interval Register 5/5S CHITVL_5 CHITVL_5S RW H’00000000 <Base_NS0>
+H’0170 

<Base_S0>+
H’0170 

32 

 Channel Extension Register 5/5S CHEXT_5 CHEXT_5S RW H’00000000 <Base_NS0>
+H’0174 

<Base_S0>+
H’0174 

32 
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Table 14.1 Register Configuration (5/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

5 Next Link Address Register 5/5S NXLA_5 NXLA_5S RW H’00000000 <Base_NS0>
+H’0178 

<Base_S0>+
H’0178 

32 

 Current Link Address Register 5/5S CRLA_5 CRLA_5S R H’00000000 <Base_NS0>
+H’017C 

<Base_S0>+
H’017C 

32 

6 Next0 Source Address Register 6/6S N0SA_6 N0SA_6S RW H’00000000 <Base_NS0>
+H’0180 

<Base_S0>+
H’0180 

32 

 Next0 Destination Address Register 
6/6S 

N0DA_6 N0DA_6S RW H’00000000 <Base_NS0>
+H’0184 

<Base_S0>+
H’0184 

32 

 Next0 Transaction Byte Register 6/6S N0TB_6 N0TB_6S RW H’00000000 <Base_NS0>
+H’0188 

<Base_S0>+
H’0188 

32 

 Next1 Source Address Register 6/6S N1SA_6 N1SA_6S RW H’00000000 <Base_NS0>
+H’018C 

<Base_S0>+
H’018C 

32 

 Next1 Destination Address Register 
6/6S 

N1DA_6 N1DA_6S RW H’00000000 <Base_NS0>
+H’0190 

<Base_S0>+
H’0190 

32 

 Next1 Transaction Byte Register 6/6S N1TB_6 N1TB_6S RW H’00000000 <Base_NS0>
+H’0194 

<Base_S0>+
H’0194 

32 

 Current Source Address Register 6/6S CRSA_6 CRSA_6S R H’00000000 <Base_NS0>
+H’0198 

<Base_S0>+
H’0198 

32 

 Current Destination Address Register 
6/6S 

CRDA_6 CRDA_6S R H’00000000 <Base_NS0>
+H’019C 

<Base_S0>+
H’019C 

32 

 Current Transaction Byte Register 
6/6S 

CRTB_6 CRTB_6S R H’00000000 <Base_NS0>
+H’01A0 

<Base_S0>+
H’01A0 

32 

 Channel Status Register 6/6S CHSTAT_6 CHSTAT_6S R H’00000000 <Base_NS0>
+H’01A4 

<Base_S0>+
H’01A4 

32 

 Channel Control Register 6/6S CHCTRL_6 CHCTRL_6S RW H’00000000 <Base_NS0>
+H’01A8 

<Base_S0>+
H’01A8 

32 

 Channel Configuration Register 6/6S CHCFG_6 CHCFG_6S RW H’00000000 <Base_NS0>
+H’01AC 

<Base_S0>+
H’01AC 

32 

 Channel Interval Register 6/6S CHITVL_6 CHITVL_6S RW H’00000000 <Base_NS0>
+H’01B0 

<Base_S0>+
H’01B0 

32 

 Channel Extension Register 6/6S CHEXT_6 CHEXT_6S RW H’00000000 <Base_NS0>
+H’01B4 

<Base_S0>+
H’01B4 

32 

 Next Link Address Register 6/6S NXLA_6 NXLA_6S RW H’00000000 <Base_NS0>
+H’01B8 

<Base_S0>+
H’01B8 

32 

 Current Link Address Register 6/6S CRLA_6 CRLA_6S R H’00000000 <Base_NS0>
+H’01BC 

<Base_S0>+
H’01BC 

32 

7 Next0 Source Address Register 7/7S N0SA_7 N0SA_7S RW H’00000000 <Base_NS0>
+H’01C0 

<Base_S0>+
H’01C0 

32 

 Next0 Destination Address Register 
7/7S 

N0DA_7 N0DA_7S RW H’00000000 <Base_NS0>
+H’01C4 

<Base_S0>+
H’01C4 

32 

 Next0 Transaction Byte Register 7/7S N0TB_7 N0TB_7S RW H’00000000 <Base_NS0>
+H’01C8 

<Base_S0>+
H’01C8 

32 

 Next1 Source Address Register 7/7S N1SA_7 N1SA_7S RW H’00000000 <Base_NS0>
+H’01CC 

<Base_S0>+
H’01CC 

32 

 Next1 Destination Address Register 
7/7S 

N1DA_7 N1DA_7S RW H’00000000 <Base_NS0>
+H’01D0 

<Base_S0>+
H’01D0 

32 

 Next1 Transaction Byte Register 7/7S N1TB_7 N1TB_7S RW H’00000000 <Base_NS0>
+H’01D4 

<Base_S0>+
H’01D4 

32 

 Current Source Address Register 7/7S CRSA_7 CRSA_7S R H’00000000 <Base_NS0>
+H’01D8 

<Base_S0>+
H’01D8 

32 

 Current Destination Address Register 
7/7S 

CRDA_7 CRDA_7S R H’00000000 <Base_NS0>
+H’01DC 

<Base_S0>+
H’01DC 

32 



 
 

RZ/Five Group 14. Direct Memory Access Controller 

R01UH0986EJ0100  Rev.1.00 Page 440 of 2513 
Jun 30, 2022 

 
 

 

  

Table 14.1 Register Configuration (6/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

7 Current Transaction Byte Register 
7/7S 

CRTB_7 CRTB_7S R H’00000000 <Base_NS0>
+H’01E0 

<Base_S0>+
H’01E0 

32 

 Channel Status Register 7/7S CHSTAT_7 CHSTAT_7S R H’00000000 <Base_NS0>
+H’01E4 

<Base_S0>+
H’01E4 

32 

 Channel Control Register 7/7S CHCTRL_7 CHCTRL_7S RW H’00000000 <Base_NS0>
+H’01E8 

<Base_S0>+
H’01E8 

32 

 Channel Configuration Register 7/7S CHCFG_7 CHCFG_7S RW H’00000000 <Base_NS0>
+H’01EC 

<Base_S0>+
H’01EC 

32 

 Channel Interval Register 7/7S CHITVL_7 CHITVL_7S RW H’00000000 <Base_NS0>
+H’01F0 

<Base_S0>+
H’01F0 

32 

 Channel Extension Register 7/7S CHEXT_7 CHEXT_7S RW H’00000000 <Base_NS0>
+H’01F4 

<Base_S0>+
H’01F4 

32 

 Next Link Address Register 7/7S NXLA_7 NXLA_7S RW H’00000000 <Base_NS0>
+H’01F8 

<Base_S0>+
H’01F8 

32 

 Current Link Address Register 7/7S CRLA_7 CRLA_7S R H’00000000 <Base_NS0>
+H’01FC 

<Base_S0>+
H’01FC 

32 

Common 
for 0 to 7 

DMA Control Registers 0-7/0-7S DCTRL_0_7 DCTRL_0_7
S 

RW H’00000000 <Base_NS0>
+H’0300 

<Base_S0>+
H’0300 

32 

 DMA Status EN Registers 0-7/0-7S DSTAT_EN_
0_7 

DSTAT_EN_
0_7S 

R H’00000000 <Base_NS0>
+H’0310 

<Base_S0>+
H’0310 

32 

 DMA Status ER Registers 0-7/0-7S DSTAT_ER_
0_7 

DSTAT_ER_
0_7S 

R H’00000000 <Base_NS0>
+H’0314 

<Base_S0>+
H’0314 

32 

 DMA Status END Registers 0-7/0-7S DSTAT_END
_0_7 

DSTAT_END
_0_7S 

R H’00000000 <Base_NS0>
+H’0318 

<Base_S0>+
H’0318 

32 

 DMA Status TC Registers 0-7/0-7S DSTAT_TC_
0_7 

DSTAT_TC_
0_7S 

R H’00000000 <Base_NS0>
+H’031C 

<Base_S0>+
H’031C 

32 

 DMA Status SUS Registers 0-7/0-7S DSTAT_SUS
_0_7 

DSTAT_SUS
_0_7S 

R H’00000000 <Base_NS0>
+H’0320 

<Base_S0>+
H’0320 

32 

8 Next0 Source Address Register 8/8S N0SA_8 N0SA_8S RW H’00000000 <Base_NS0>
+H’0400 

<Base_S0>+
H’0400 

32 

 Next0 Destination Address Register 
8/8S 

N0DA_8 N0DA_8S RW H’00000000 <Base_NS0>
+H’0404 

<Base_S0>+
H’0404 

32 

 Next0 Transaction Byte Register 8/8S N0TB_8 N0TB_8S RW H’00000000 <Base_NS0>
+H’0408 

<Base_S0>+
H’0408 

32 

 Next1 Source Address Register 8/8S N1SA_8 N1SA_8S RW H’00000000 <Base_NS0>
+H’040C 

<Base_S0>+
H’040C 

32 

 Next1 Destination Address Register 
8/8S 

N1DA_8 N1DA_8S RW H’00000000 <Base_NS0>
+H’0410 

<Base_S0>+
H’0410 

32 

 Next1 Transaction Byte Register 8/8S N1TB_8 N1TB_8S RW H’00000000 <Base_NS0>
+H’0414 

<Base_S0>+
H’0414 

32 

 Current Source Address Register 8/8S CRSA_8 CRSA_8S R H’00000000 <Base_NS0>
+H’0418 

<Base_S0>+
H’0418 

32 

 Current Destination Address Register 
8/8S 

CRDA_8 CRDA_8S R H’00000000 <Base_NS0>
+H’041C 

<Base_S0>+
H’041C 

32 

 Current Transaction Byte Register 
8/8S 

CRTB_8 CRTB_8S R H’00000000 <Base_NS0>
+H’0420 

<Base_S0>+
H’0420 

32 

 Channel Status Register 8/8S CHSTAT_8 HSTAT_8S R H’00000000 <Base_NS0>
+H’0424 

<Base_S0>+
H’0424 

32 

 Channel Control Register 8/8S CHCTRL_8 CHCTRL_8S RW H’00000000 <Base_NS0>
+H’0428 

<Base_S0>+
H’0428 

32 

 Channel Configuration Register 8/8S CHCFG_8 CHCFG_8S RW H’00000000 <Base_NS0>
+H’042C 

<Base_S0>+
H’042C 

32 
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Table 14.1 Register Configuration (7/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

8 Channel Interval Register 8/8S CHITVL_8 CHITVL_8S RW H’00000000 <Base_NS0>
+H’0430 

<Base_S0>+
H’0430 

32 

 Channel Extension Register 8/8S CHEXT_8 CHEXT_8S RW H’00000000 <Base_NS0>
+H’0434 

<Base_S0>+
H’0434 

32 

 Next Link Address Register 8/8S NXLA_8 NXLA_8S RW H’00000000 <Base_NS0>
+H’0438 

<Base_S0>+
H’0438 

32 

 Current Link Address Register 8/8S CRLA_8 CRLA_8S R H’00000000 <Base_NS0>
+H’043C 

<Base_S0>+
H’043C 

32 

9 Next0 Source Address Register 9/9S N0SA_9 N0SA_9S RW H’00000000 <Base_NS0>
+H’0440 

<Base_S0>+
H’0440 

32 

 Next0 Destination Address Register 
9/9S 

N0DA_9 N0DA_9S RW H’00000000 <Base_NS0>
+H’0444 

<Base_S0>+
H’0444 

32 

 Next0 Transaction Byte Register 9/9S N0TB_9 N0TB_9S RW H’00000000 <Base_NS0>
+H’0448 

<Base_S0>+
H’0448 

32 

 Next1 Source Address Register 9/9S N1SA_9 N1SA_9S RW H’00000000 <Base_NS0>
+H’044C 

<Base_S0>+
H’044C 

32 

 Next1 Destination Address Register 
9/9S 

N1DA_9 N1DA_9S RW H’00000000 <Base_NS0>
+H’0450 

<Base_S0>+
H’0450 

32 

 Next1 Transaction Byte Register 9/9S N1TB_9 N1TB_9S RW H’00000000 <Base_NS0>
+H’0454 

<Base_S0>+
H’0454 

32 

 Current Source Address Register 9/9S CRSA_9 CRSA_9S R H’00000000 <Base_NS0>
+H’0458 

<Base_S0>+
H’0458 

32 

 Current Destination Address Register 
9/9S 

CRDA_9 CRDA_9S R H’00000000 <Base_NS0>
+H’045C 

<Base_S0>+
H’045C 

32 

 Current Transaction Byte Register 
9/9S 

CRTB_9 CRTB_9S R H’00000000 <Base_NS0>
+H’0460 

<Base_S0>+
H’0460 

32 

 Channel Status Register 9/9S CHSTAT_9 CHSTAT_9S R H’00000000 <Base_NS0>
+H’0464 

<Base_S0>+
H’0464 

32 

 Channel Control Register 9/9S CHCTRL_9 CHCTRL_9S RW H’00000000 <Base_NS0>
+H’0468 

<Base_S0>+
H’0468 

32 

 Channel Configuration Register 9/9S CHCFG_9 CHCFG_9S RW H’00000000 <Base_NS0>
+H’046C 

<Base_S0>+
H’046C 

32 

 Channel Interval Register 9/9S CHITVL_9 CHITVL_9S RW H’00000000 <Base_NS0>
+H’0470 

<Base_S0>+
H’0470 

32 

 Channel Extension Register 9/9S CHEXT_9 CHEXT_9S RW H’00000000 <Base_NS0>
+H’0474 

<Base_S0>+
H’0474 

32 

 Next Link Address Register 9/9S NXLA_9 NXLA_9S RW H’00000000 <Base_NS0>
+H’0478 

<Base_S0>+
H’0478 

32 

 Current Link Address Register 9/9S CRLA_9 CRLA_9S R H’00000000 <Base_NS0>
+H’047C 

<Base_S0>+
H’047C 

32 

10 Next0 Source Address Register 
10/10S 

N0SA_10 N0SA_10S RW H’00000000 <Base_NS0>
+H’0480 

<Base_S0>+
H’0480 

32 

 Next0 Destination Address Register 
10/10S 

N0DA_10 N0DA_10S RW H’00000000 <Base_NS0>
+H’0484 

<Base_S0>+
H’0484 

32 

 Next0 Transaction Byte Register 
10/10S 

N0TB_10 N0TB_10S RW H’00000000 <Base_NS0>
+H’0488 

<Base_S0>+
H’0488 

32 

 Next1 Source Address Register 
10/10S 

N1SA_10 N1SA_10S RW H’00000000 <Base_NS0>
+H’048C 

<Base_S0>+
H’048C 

32 

 Next1 Destination Address Register 
10/10S 

N1DA_10 N1DA_10S RW H’00000000 <Base_NS0>
+H’0490 

<Base_S0>+
H’0490 

32 

 Next1 Transaction Byte Register 
10/10S 

N1TB_10 N1TB_10S RW H’00000000 <Base_NS0>
+H’0494 

<Base_S0>+
H’0494 

32 
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Table 14.1 Register Configuration (8/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

10 Current Source Address Register 
10/10S 

CRSA_10 CRSA_10S R H’00000000 <Base_NS0>
+H’0498 

<Base_S0>+
H’0498 

32 

 Current Destination Address Register 
10/10S 

CRDA_10 CRDA_10S R H’00000000 <Base_NS0>
+H’049C 

<Base_S0>+
H’049C 

32 

 Current Transaction Byte Register 
10/10S 

CRTB_10 CRTB_10S R H’00000000 <Base_NS0>
+H’04A0 

<Base_S0>+
H’04A0 

32 

 Channel Status Register 10/10S CHSTAT_10 CHSTAT_10
S 

R H’00000000 <Base_NS0>
+H’04A4 

<Base_S0>+
H’04A4 

32 

 Channel Control Register 10/10S CHCTRL_10 CHCTRL_10
S 

RW H’00000000 <Base_NS0>
+H’04A8 

<Base_S0>+
H’04A8 

32 

 Channel Configuration Register 
10/10S 

CHCFG_10 CHCFG_10S RW H’00000000 <Base_NS0>
+H’04AC 

<Base_S0>+
H’04AC 

32 

 Channel Interval Register 10/10S CHITVL_10 CHITVL_10S RW H’00000000 <Base_NS0>
+H’04B0 

<Base_S0>+
H’04B0 

32 

 Channel Extension Register 10/10S CHEXT_10 CHEXT_10S RW H’00000000 <Base_NS0>
+H’04B4 

<Base_S0>+
H’04B4 

32 

 Next Link Address Register 10/10S NXLA_10 NXLA_10S RW H’00000000 <Base_NS0>
+H’04B8 

<Base_S0>+
H’04B8 

32 

 Current Link Address Register 10/10S CRLA_10 CRLA_10S R H’00000000 <Base_NS0>
+H’04BC 

<Base_S0>+
H’04BC 

32 

11 Next0 Source Address Register 
11/11S 

N0SA_11 N0SA_11S RW H’00000000 <Base_NS0>
+H’04C0 

<Base_S0>+
H’04C0 

32 

 Next0 Destination Address Register 
11/11S 

N0DA_11 N0DA_11S RW H’00000000 <Base_NS0>
+H’04C4 

<Base_S0>+
H’04C4 

32 

 Next0 Transaction Byte Register 
11/11S 

N0TB_11 N0TB_11S RW H’00000000 <Base_NS0>
+H’04C8 

<Base_S0>+
H’04C8 

32 

 Next1 Source Address Register 
11/11S 

N1SA_11 N1SA_11S RW H’00000000 <Base_NS0>
+H’04CC 

<Base_S0>+
H’04CC 

32 

 Next1 Destination Address Register 
11/11S 

N1DA_11 N1DA_11S RW H’00000000 <Base_NS0>
+H’04D0 

<Base_S0>+
H’04D0 

32 

 Next1 Transaction Byte Register 
11/11S 

N1TB_11 N1TB_11S RW H’00000000 <Base_NS0>
+H’04D4 

<Base_S0>+
H’04D4 

32 

 Current Source Address Register 
11/11S 

CRSA_11 CRSA_11S R H’00000000 <Base_NS0>
+H’04D8 

<Base_S0>+
H’04D8 

32 

 Current Destination Address Register 
11/11S 

CRDA_11 CRDA_11S R H’00000000 <Base_NS0>
+H’04DC 

<Base_S0>+
H’04DC 

32 

 Current Transaction Byte Register 
11/11S 

CRTB_11 CRTB_11S R H’00000000 <Base_NS0>
+H’04E0 

<Base_S0>+
H’04E0 

32 

 Channel Status Register 11/11S CHSTAT_11 CHSTAT_11
S 

R H’00000000 <Base_NS0>
+H’04E4 

<Base_S0>+
H’04E4 

32 

 Channel Control Register 11/11S CHCTRL_11 CHCTRL_11
S 

RW H’00000000 <Base_NS0>
+H’04E8 

<Base_S0>+
H’04E8 

32 

 Channel Configuration Register 
11/11S 

CHCFG_11 CHCFG_11S RW H’00000000 <Base_NS0>
+H’04EC 

<Base_S0>+
H’04EC 

32 

 Channel Interval Register 11/11S CHITVL_11 CHITVL_11S RW H’00000000 <Base_NS0>
+H’04F0 

<Base_S0>+
H’04F0 

32 

 Channel Extension Register 11/11S CHEXT_11 CHEXT_11S RW H’00000000 <Base_NS0>
+H’04F4 

<Base_S0>+
H’04F4 

32 

 Next Link Address Register 11/11S NXLA_11 NXLA_11S RW H’00000000 <Base_NS0>
+H’04F8 

<Base_S0>+
H’04F8 

32 

 Current Link Address Register 11/11S CRLA_11 CRLA_11S R H’00000000 <Base_NS0>
+H’04FC 

<Base_S0>+
H’04FC 

32 
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Table 14.1 Register Configuration (9/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

12 Next0 Source Address Register 
12/12S 

N0SA_12 N0SA_12S RW H’00000000 <Base_NS0>
+H’0500 

<Base_S0>+
H’0500 

32 

 Next0 Destination Address Register 
12/12S 

N0DA_12 N0DA_12S RW H’00000000 <Base_NS0>
+H’0504 

<Base_S0>+
H’0504 

32 

 Next0 Transaction Byte Register 
12/12S 

N0TB_12 N0TB_12S RW H’00000000 <Base_NS0>
+H’0508 

<Base_S0>+
H’0508 

32 

 Next1 Source Address Register 
12/12S 

N1SA_12 N1SA_12S RW H’00000000 <Base_NS0>
+H’050C 

<Base_S0>+
H’050C 

32 

 Next1 Destination Address Register 
12/12S 

N1DA_12 N1DA_12S RW H’00000000 <Base_NS0>
+H’0510 

<Base_S0>+
H’0510 

32 

 Next1 Transaction Byte Register 
12/12S 

N1TB_12 N1TB_12S RW H’00000000 <Base_NS0>
+H’0514 

<Base_S0>+
H’0514 

32 

 Current Source Address Register 
12/12S 

CRSA_12 CRSA_12S R H’00000000 <Base_NS0>
+H’0518 

<Base_S0>+
H’0518 

32 

 Current Destination Address Register 
12/12S 

CRDA_12 CRDA_12S R H’00000000 <Base_NS0>
+H’051C 

<Base_S0>+
H’051C 

32 

 Current Transaction Byte Register 
12/12S 

CRTB_12 CRTB_12S R H’00000000 <Base_NS0>
+H’0520 

<Base_S0>+
H’0520 

32 

 Channel Status Register 12/12S CHSTAT_12 CHSTAT_12
S 

R H’00000000 <Base_NS0>
+H’0524 

<Base_S0>+
H’0524 

32 

 Channel Control Register 12/12S CHCTRL_12 CHCTRL_12
S 

RW H’00000000 <Base_NS0>
+H’0528 

<Base_S0>+
H’0528 

32 

 Channel Configuration Register 
12/12S 

CHCFG_12 CHCFG_12S RW H’00000000 <Base_NS0>
+H’052C 

<Base_S0>+
H’052C 

32 

 Channel Interval Register 12/12S CHITVL_12 CHITVL_12S RW H’00000000 <Base_NS0>
+H’0530 

<Base_S0>+
H’0530 

32 

 Channel Extension Register 12/12S CHEXT_12 CHEXT_12S RW H’00000000 <Base_NS0>
+H’0534 

<Base_S0>+
H’0534 

32 

 Next Link Address Register 12/12S NXLA_12 NXLA_12S RW H’00000000 <Base_NS0>
+H’0538 

<Base_S0>+
H’0538 

32 

 Current Link Address Register 12/12S CRLA_12 CRLA_12S R H’00000000 <Base_NS0>
+H’053C 

<Base_S0>+
H’053C 

32 

13 Next0 Source Address Register 
13/13S 

N0SA_13 N0SA_13S RW H’00000000 <Base_NS0>
+H’0540 

<Base_S0>+
H’0540 

32 

 Next0 Destination Address Register 
13/13S 

N0DA_13 N0DA_13S RW H’00000000 <Base_NS0>
+H’0544 

<Base_S0>+
H’0544 

32 

 Next0 Transaction Byte Register 
13/13S 

N0TB_13 N0TB_13S RW H’00000000 <Base_NS0>
+H’0548 

<Base_S0>+
H’0548 

32 

 Next1 Source Address Register 
13/13S 

N1SA_13 N1SA_13S RW H’00000000 <Base_NS0>
+H’054C 

<Base_S0>+
H’054C 

32 

 Next1 Destination Address Register 
13/13S 

N1DA_13 N1DA_13S RW H’00000000 <Base_NS0>
+H’0550 

<Base_S0>+
H’0550 

32 

 Next1 Transaction Byte Register 
13/13S 

N1TB_13 N1TB_13S RW H’00000000 <Base_NS0>
+H’0554 

<Base_S0>+
H’0554 

32 

 Current Source Address Register 
13/13S 

CRSA_13 CRSA_13S R H’00000000 <Base_NS0>
+H’0558 

<Base_S0>+
H’0558 

32 

 Current Destination Address Register 
13/13S 

CRDA_13 CRDA_13S R H’00000000 <Base_NS0>
+H’055C 

<Base_S0>+
H’055C 

32 

 Current Transaction Byte Register 
13/13S 

CRTB_13 CRTB_13S R H’00000000 <Base_NS0>
+H’0560 

<Base_S0>+
H’0560 

32 

 Channel Status Register 13/13S CHSTAT_13 CHSTAT_13
S 

R H’00000000 <Base_NS0>
+H’0564 

<Base_S0>+
H’0564 

32 
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Table 14.1 Register Configuration (10/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

13 Channel Control Register 13/13S CHCTRL_13 CHCTRL_13
S 

RW H’00000000 <Base_NS0>
+H’0568 

<Base_S0>+
H’0568 

32 

 Channel Configuration Register 
13/13S 

CHCFG_13 CHCFG_13S RW H’00000000 <Base_NS0>
+H’056C 

<Base_S0>+
H’056C 

32 

 Channel Interval Register 13/13S CHITVL_13 CHITVL_13S RW H’00000000 <Base_NS0>
+H’0570 

<Base_S0>+
H’0570 

32 

 Channel Extension Register 13/13S CHEXT_13 CHEXT_13S RW H’00000000 <Base_NS0>
+H’0574 

<Base_S0>+
H’0574 

32 

 Next Link Address Register 13/13S NXLA_13 NXLA_13S RW H’00000000 <Base_NS0>
+H’0578 

<Base_S0>+
H’0578 

32 

 Current Link Address Register 13/13S CRLA_13 CRLA_13S R H’00000000 <Base_NS0>
+H’057C 

<Base_S0>+
H’057C 

32 

14 Next0 Source Address Register 
14/14S 

N0SA_14 N0SA_14S RW H’00000000 <Base_NS0>
+H’0580 

<Base_S0>+
H’0580 

32 

 Next0 Destination Address Register 
14/14S 

N0DA_14 N0DA_14S RW H’00000000 <Base_NS0>
+H’0584 

<Base_S0>+
H’0584 

32 

 Next0 Transaction Byte Register 
14/14S 

N0TB_14 N0TB_14S RW H’00000000 <Base_NS0>
+H’0588 

<Base_S0>+
H’0588 

32 

 Next1 Source Address Register 
14/14S 

N1SA_14 N1SA_14S RW H’00000000 <Base_NS0>
+H’058C 

<Base_S0>+
H’058C 

32 

 Next1 Destination Address Register 
14/14S 

N1DA_14 N1DA_14S RW H’00000000 <Base_NS0>
+H’0590 

<Base_S0>+
H’0590 

32 

 Next1 Transaction Byte Register 
14/14S 

N1TB_14 N1TB_14S RW H’00000000 <Base_NS0>
+H’0594 

<Base_S0>+
H’0594 

32 

 Current Source Address Register 
14/14S 

CRSA_14 CRSA_14S R H’00000000 <Base_NS0>
+H’0598 

<Base_S0>+
H’0598 

32 

 Current Destination Address Register 
14/14S 

CRDA_14 CRDA_14S R H’00000000 <Base_NS0>
+H’059C 

<Base_S0>+
H’059C 

32 

 Current Transaction Byte Register 
14/14S 

CRTB_14 CRTB_14S R H’00000000 <Base_NS0>
+H’05A0 

<Base_S0>+
H’05A0 

32 

 Channel Status Register 14/14S CHSTAT_14 CHSTAT_14
S 

R H’00000000 <Base_NS0>
+H’05A4 

<Base_S0>+
H’05A4 

32 

 Channel Control Register 14/14S CHCTRL_14 CHCTRL_14
S 

RW H’00000000 <Base_NS0>
+H’05A8 

<Base_S0>+
H’05A8 

32 

 Channel Configuration Register 
14/14S 

CHCFG_14 CHCFG_14S RW H’00000000 <Base_NS0>
+H’05AC 

<Base_S0>+
H’05AC 

32 

 Channel Interval Register 14/14S CHITVL_14 CHITVL_14S RW H’00000000 <Base_NS0>
+H’05B0 

<Base_S0>+
H’05B0 

32 

 Channel Extension Register 14/14S CHEXT_14 CHEXT_14S RW H’00000000 <Base_NS0>
+H’05B4 

<Base_S0>+
H’05B4 

32 

 Next Link Address Register 14/14S NXLA_14 NXLA_14S RW H’00000000 <Base_NS0>
+H’05B8 

<Base_S0>+
H’05B8 

32 

 Current Link Address Register 14/14S CRLA_14 CRLA_14S R H’00000000 <Base_NS0>
+H’05BC 

<Base_S0>+
H’05BC 

32 

15 Next0 Source Address Register 
15/15S 

N0SA_15 N0SA_15S RW H’00000000 <Base_NS0>
+H’05C0 

<Base_S0>+
H’05C0 

32 

 Next0 Destination Address Register 
15/15S 

N0DA_15 N0DA_15S RW H’00000000 <Base_NS0>
+H’05C4 

<Base_S0>+
H’05C4 

32 

 Next0 Transaction Byte Register 
15/15S 

N0TB_15 N0TB_15S RW H’00000000 <Base_NS0>
+H’05C8 

<Base_S0>+
H’05C8 

32 

 Next1 Source Address Register 
15/15S 

N1SA_15 N1SA_15S RW H’00000000 <Base_NS0>
+H’05CC 

<Base_S0>+
H’05CC 

32 
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Table 14.1 Register Configuration (11/11) 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

15 Next1 Destination Address Register 
15/15S 

N1DA_15 N1DA_15S RW H’00000000 <Base_NS0>
+H’05D0 

<Base_S0>+
H’05D0 

32 

 Next1 Transaction Byte Register 
15/15S 

N1TB_15 N1TB_15S RW H’00000000 <Base_NS0>
+H’05D4 

<Base_S0>+
H’05D4 

32 

 Current Source Address Register 
15/15S 

CRSA_15 CRSA_15S R H’00000000 <Base_NS0>
+H’05D8 

<Base_S0>+
H’05D8 

32 

 Current Destination Address Register 
15/15S 

CRDA_15 CRDA_15S R H’00000000 <Base_NS0>
+H’05DC 

<Base_S0>+
H’05DC 

32 

 Current Transaction Byte Register 
15/15S 

CRTB_15 CRTB_15S R H’00000000 <Base_NS0>
+H’05E0 

<Base_S0>+
H’05E0 

32 

 Channel Status Register 15/15S CHSTAT_15 CHSTAT_15
S 

R H’00000000 <Base_NS0>
+H’05E4 

<Base_S0>+
H’05E4 

32 

 Channel Control Register 15/15S CHCTRL_15 CHCTRL_15
S 

RW H’00000000 <Base_NS0>
+H’05E8 

<Base_S0>+
H’05E8 

32 

 Channel Configuration Register 
15/15S 

CHCFG_15 CHCFG_15S RW H’00000000 <Base_NS0>
+H’05EC 

<Base_S0>+
H’05EC 

32 

 Channel Interval Register 15/15S CHITVL_15 CHITVL_15S RW H’00000000 <Base_NS0>
+H’05F0 

<Base_S0>+
H’05F0 

32 

 Channel Extension Register 15/15S CHEXT_15 CHEXT_15S RW H’00000000 <Base_NS0>
+H’05F4 

<Base_S0>+
H’05F4 

32 

 Next Link Address Register 15/15S NXLA_15 NXLA_15S RW H’00000000 <Base_NS0>
+H’05F8 

<Base_S0>+
H’05F8 

32 

 Current Link Address Register 15/15S CRLA_15 CRLA_15S R H’00000000 <Base_NS0>
+H’05FC 

<Base_S0>+
H’05FC 

32 

Common 
for 8 to 15 

DMA Control Registers 8-15/8-15S DCTRL_8_1
5 

DCTRL_8_1
5S 

RW H’00000000 <Base_NS0>
+H’0700 

<Base_S0>+
H’0700 

32 

 DMA Status EN Registers 8-15/8-15S DSTAT_EN_
8_15 

DSTAT_EN_
8_15S 

R H’00000000 <Base_NS0>
+H’0710 

<Base_S0>+
H’0710 

32 

 DMA Status ER Registers 8-15/8-15S DSTAT_ER_
8_15 

DSTAT_ER_
8_15S 

R H’00000000 <Base_NS0>
+H’0714 

<Base_S0>+
H’0714 

32 

 DMA Status END Registers 8-15/8-
15S 

DSTAT_END
_8_15 

DSTAT_END
_8_15S 

R H’00000000 <Base_NS0>
+H’0718 

<Base_S0>+
H’0718 

32 

 DMA Status TC Registers 8-15/8-15S DSTAT_TC_
8_15 

DSTAT_TC_
8_15S 

R H’00000000 <Base_NS0>
+H’071C 

<Base_S0>+
H’071C 

32 

 DMA Status SUS Registers 8-15/8-
15S 

DSTAT_SUS
_8_15 

DSTAT_SUS
_8_15S 

R H’00000000 <Base_NS0>
+H’0720 

<Base_S0>+
H’0720 

32 
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(2) APB I/F 
Base Address Name Base Address 

<Base_S1> H’0_1181_0000 (AX45MP Address Space) 

<Base_NS1> H’0_1183_0000 (AX45MP Address Space) 

 

Table 14.2 Register Configuration 
  Abbreviation   Address  

Channel Register Name Non-secure Secure R/W Initial Value Non-secure Secure 
Access 
Size 

0/1 DMA Extension Resource Selectors 
0/0S 

DMARS0 DMARS0S RW H’00000000 <Base_NS1>
+H’0000 

<Base_S1>+
H’0000 

32 

2/3 DMA Extension Resource Selectors 
1/1S 

DMARS1 DMARS1S RW H’00000000 <Base_NS1>
+H’0004 

<Base_S1>+
H’0004 

32 

4/5 DMA Extension Resource Selectors 
2/2S 

DMARS 2 DMARS 2S RW H’00000000 <Base_NS1>
+H’0008 

<Base_S1>+
H’0008 

32 

6/7 DMA Extension Resource Selectors 
3/3S 

DMARS 3 DMARS 3S RW H’00000000 <Base_NS1>
+H’000C 

<Base_S1>+
H’000C 

32 

8/9 DMA Extension Resource Selectors 
4/4S 

DMARS 4 DMARS 4S RW H’00000000 <Base_NS1>
+H’0010 

<Base_S1>+
H’0010 

32 

10/11 DMA Extension Resource Selectors 
5/5S 

DMARS 5 DMARS 5S RW H’00000000 <Base_NS1>
+H’0014 

<Base_S1>+
H’0014 

32 

12/13 DMA Extension Resource Selectors 
6/6S 

DMARS 6 DMARS 6S RW H’00000000 <Base_NS1>
+H’0018 

<Base_S1>+
H’0018 

32 

14/15 DMA Extension Resource Selectors 
7/7S 

DMARS 7 DMARS 7S RW H’00000000 <Base_NS1>
+H’001C 

<Base_S1>+
H’001C 

32 
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14.4.1 Next Source Address Register n/nS (N0SA_n/nS, N1SA_n/nS) 
This register sets the DMA transfer source address (32 bits) of DMA channel n (n = 0 to 15) which is to be executed 
next. N0SA_n/nS is for the Next0 Register Set, and N1SA_n/nS is for the Next1 Register Set. 

In register mode, set this register set by using software. In link mode, the descriptor read data is automatically set in the 
Next0 register set. 

These register set values are loaded to the Current Register Set and used for DMA transfer. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 SA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 SA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 SA All 0 R/W Source Address 
Sets the start address of the DMA transfer source. 

 

14.4.2 Next Destination Address Register n/nS (N0DA_n/nS, N1DA_n/nS) 
This register sets the DMA transfer destination address (32 bits) of DMA channel n (n = 0 to 15) which is to be 
executed next. 

N0DA_n/nS is for the Next0 Register Set, and N1DA_n/nS is for the Next1 Register Set. 

In register mode, set this register set by using software. In link mode, the descriptor read data is automatically set in the 
Next0 register set. 

These register set values are loaded to the Current Register Set and used for DMA transfer. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 DA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 DA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 DA All 0 R/W Destination Address 
Sets the start address of the DMA transfer destination. 
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14.4.3 Next Transaction Byte Register n/nS (N0TB_n/nS, N1TB_n/nS) 
This register sets the total transfer byte count (DMA transaction) of DMA channel (n = 0 to 15) which is to be executed 
next. 

N0TB_n/nS is for the Next0 Register Set, and N1TB_n/nS is for the Next1 Register Set. 

In register mode, set this register set by using software. In link mode, the descriptor read data is automatically set in the 
Next0 register set. 

These register set values are loaded to the Current Register Set and used for DMA transfer. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 TB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 TB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 TB All 0 R/W Transaction Byte 
Sets the total transfer byte count. 

Note: Do not start a DMA transaction with 0 set in this register. 
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14.4.4 Current Source Address Register n/nS (CRSA_n/nS) 
This register indicates the DMA transfer source address of DMA channel n (n = 0 to 15). 

The values are loaded from the Next0/1 register set in register mode or from the descriptor read data in link mode. This 
register cannot be written by software. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 CRSA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 CRSA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 CRSA All 0 R Current Source Address Register 
Indicates the read address of the next DMA transaction. 
The value automatically increments during the DMA transaction. 
(The value is fixed when 1 is set in SAD of the CHCFG_n/nS register.) 
The value increments when a read transfer starts. 
Read this register after DMA stops (0 is set in EN of the CHSTAT_n/nS register). (Any 
value obtained during the DMA operation should be handled as a reference value.) 
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14.4.5 Current Destination Address Register n/nS (CRDA_n/nS) 
This register indicates the DMA transfer destination address of DMA channel n (n = 0 to 15). 

The values are loaded from the Next0/1 register set in register mode or from the descriptor read data in link mode. This 
register cannot be written by software. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 CRDA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 CRDA 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 CRDA All 0 R Current Destination Address Register 
Indicates the write address of the next DMA transaction. 
The value automatically increments during the DMA transaction. (The value is fixed 
when 1 is set in DAD of the CHCFG_n/nS register.) 
The value increments when a write transfer starts. 
Read this register after DMA stops (0 is set in EN of the CHSTAT_n/nS register). (Any 
value obtained during the DMA operation should be handled as a reference value.) 
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14.4.6 Current Transaction Byte Register n/nS (CRTB_n/nS) 
This register indicates the total transfer byte count of DMA channel n (n = 0 to 15). The value of this register becomes 0 
when the transaction ends. 

The values are loaded from the Next0/1 register set in register mode or from the descriptor read data in link mode. This 
register cannot be written by software. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 CRTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 CRTB 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 0 CRTB All 0 R Current Transaction Byte Register 
Indicates the remaining transfer byte count of the currently executed DMA transaction. 
The value automatically decrements during the DMA transaction. 
The value decrements when a write transfer is completed. 
Read this register after DMA stops (0 is set in EN of the CHSTAT_n/nS register). (Any 
value obtained during the DMA operation should be handled as a reference value.) 
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14.4.7 Channel Status Register n/nS (CHSTAT_n/nS) 
This register indicates the status of DMA channel n (n = 0 to 15). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — INTMSK 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — MODE DER DW DL SR TC END ER SUS TACT RQST EN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 17 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

16 INTMSK 0 R Indicates the temporary mask status of the DMA transfer end interrupt. 
1: Masked temporarily 
0: Unmasked temporarily 

Set condition(s): 
● When SETINTMSK (CHCTRL_n/nS) is set to 1 
Reset condition(s): 
● When CLRINTMSK (CHCTRL_n/nS) is set to 1 
● When SWRST (CHCTRL_n/nS) is set to 1 

15 to 12 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

11 MODE 0 R DMA Mode 
Indicates the DMA mode. It corresponds to the value set in the DMS bit of the 
CHCFG_n/nS register. 

0: Register mode 
1: Link mode 

10 DER 0 R Descriptor Error 
Indicates whether the link valid value of the read descriptor is invalid (LV = 0) (this is 
not dependent on the DIM level of the descriptor). If a descriptor error has occurred, 
the transfer is stopped but no DMA error interrupt occurs. 

0: Descriptor Error not detected 
1: Descriptor Error detected 

Set condition(s): 
● When the LV value loaded with the descriptor in link mode is 0 
Reset condition(s): 
● When SWRST (CHCTRL_n/nS) is set to 1 

9 DW 0 R Descriptor WriteBack 
Indicates the descriptor writeback status. The bit maintains 1 if a bus error is received 
during descriptor writeback. 

0: Operation other than writeback is being performed for the header in link mode. 
1: (ER = 0) 

Writeback is being performed for the header in link mode.  
(ER = 1) 
A bus error occurs during writeback for the header in link mode. 

Set condition(s): 
● When header writeback in link mode starts 
Reset condition(s): 
● When header writeback in link mode ends with an OK response 
● When SWRST (CHCTRL_n/nS) is set to 1 
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Bit Bit Name 
Initial 
Value R/W Description 

8 DL 0 R Descriptor Load 
Indicates whether the descriptor is being loaded. The bit maintains 1 if a bus error is 
received during descriptor load. 

0: Operation other than descriptor load 
1: (ER = 0) 

Descriptor load is in progress in link mode. 
(ER = 1) 
A bus error occurs during descriptor load in link mode. 

Set condition(s): 
● When descriptor load in link mode starts  
Reset condition(s): 
● When descriptor load in link mode ends with an OK response 
● When SWRST (CHCTRL_n/nS) is set to 1 

7 SR 0 R Selected Register Set 
Indicates the register set currently selected in register mode. 

0: Next0 Register Set 
1: Next1 Register Set 

Set condition(s): 
● When RSEL (CHCFG_n/nS) is set to 1 
Reset condition(s): 
● When RSEL (CHCFG_n/nS) is set to 0 

6 TC 0 R Terminal Count 
Indicates whether the DMA transaction is completed. 

0: DMA transfer not completed 
1: DMA transfer completed 

Set condition(s): 
● When data equivalent to the total transfer byte count set in the CRTB register has 

been transferred in register mode 
● When data equivalent to the total transfer byte count set in the CRTB register has 

been transferred in link mode, with 1 set in WBD of the descriptor header 
● When descriptor writeback is completed in link mode, with 0 set in WBD of the 

descriptor header 
Clear condition(s): 
● When the CLRTC (CHCTRL_n/nS) bit is set to 1 
● When the SWRST (CHCTRL_n/nS) bit is set to 1 

5 END 0 R DMAEND Interrupted 
Indicates whether the DMA transaction is completed and whether the DMA transfer 
end interrupt has occurred. 

0: DMA transfer not completed 
1: DMA transfer completed 

Set condition(s): 
● When one of the set conditions for the TC bit is met and 0 is set in DEM of the 

CHCFG_n/nS register 
● When the descriptor is read in link mode and both LV of the header and DIM are 

set to 0 
Clear condition(s): 
● When CLREND (CHCTRL_n/nS) is set to 1 
● When SWRST (CHCTRL_n/nS) is set to 1 
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Bit Bit Name 
Initial 
Value R/W Description 

4 ER 0 R Error bit 
Indicates that a DMA error interrupt has occurred because an error response has 
been received from the transfer source or destination and a bus error has occurred 
during the DMA transfer. 

0: No bus error has occurred 
1: A DMA error interrupt has occurred due to a bus error 

Set condition(s): 
● When a bus error has occurred during a bus cycle 
Clear condition(s): 
● When SWRST (CHCTRL_n/nS) is set to 1 

3 SUS 0 R Suspend 
Indicates whether the channel is suspended.  

0: Channel_n not suspended 
1: Channel_n suspended 

Set condition(s): 
● When SETSUS (CHCTRL_n/nS) is set to 1 during a DMA transfer on Channel_n, 

creating a SUSPEND status internally 
Clear condition(s): 
● When CLRSUS (CHCTRL_n/nS) is set to 1 
● When CLREN (CHCTRL_n/nS) is set to 1 

2 TACT 0 R Transaction Active 
Indicates whether the DMAC is active. This bit is intended to check that the channel is 
completely inactive. 

0: DMA on Channel_n inactive 
1: DMA on Channel_n active 

Set condition(s): 
● When a DMA transaction starts on Channel_n 
Clear condition(s): 
● When a DMA transaction is completed 

1 RQST 0 R Request 
Indicates whether a transfer request is being received.  

0: DMA transfer request not being received 
1: DMA transfer request being received 

Set condition(s): 
● When the STG bit (CHCTRL_n/nS) is set to 1 (auto request) 
● When a transfer request is received from the DMA request source set in the 

CHCFG_n/nS register  
Clear condition(s): 
● When SWRST (CHCTRL_n/nS) is set to 1 
● When CLRRQ (CHCTRL_n/nS) is set to 1 
● When a transfer is executed on the side specified by REQD (CHCFG_n/nS) in 

single transfer mode (TM = 0). 
● When all DMA transactions are completed in register mode (the transaction ends 

with REN set to 0) 
● When the DMA transfer of the last descriptor (LE = 1) is completed in link mode 
● When descriptor read stops (LV = 0) in link mode 
● When a bus error is received due to an error response 
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14.4.8 Channel Control Register n/nS (CHCTRL_n/nS) 
This register controls the DMA transfer operation on DMA channel n (n = 0 to 15). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — CLRINT

MSK 
SETINT

MSK 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — CLRSU

S 
SETSU

S — CLRTC CLREN
D CLRRQ SWRST STG CLREN SETEN 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 18 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

17 CLRINTMSK 0 R/W When this bit is set to 1, the mask of the DMA transfer end interrupt is cleared. Also, 
the INTMSK bit of the CHSTAT_n/nS register is set to 0. 
If the mask is cleared when 1 is set in both LVINT of the DCTRL register and END of 
the CHSTAT_n/nS register, the DMA transfer end interrupt becomes active. (It does 
not become active when 0 is set in LVINT.) 
A read operation results in 0 being read. 

1: Clears the mask set by SETINTMSK. 
0: Does not affect the operation. 

16 SETINTMSK 0 R/W When this bit is set to 1, the DMA transfer end interrupt is temporarily masked. Also, 
the INTMSK bit of the CHSTAT_n/nS register is set to 1. 
A read operation results in 0 being read. 

1: Masks the DMA transfer end interrupt. 
0: Does not affect the operation. 

15 to 10 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

9 CLRSUS 0 R/W Clear Suspend 
Clears the suspend status. Setting this bit to 1 when 1 is set in SUS of the 
CHSTAT_n/nS register can clear the suspend status. 
An attempt to read this bit results in 0 being read. 

1: Clears the suspend status of the current DMA transfer. 
0: Does not affect the operation. 

8 SETSUS 0 R/W Set Suspend 
Suspends the current DMA transfer. Setting this bit to 1 when 1 is set in EN of the 
CHSTAT_n/nS register can suspend the current DMA transfer. 
An attempt to read this bit results in 0 being read. 

1: Suspends the current DMA transfer. 
0: Does not affect the operation. 

7 — 0 R Reserved. Set 0. A read operation results in 0 being read. 

6 CLRTC 0 R/W Clear TC bit 
Setting this bit to 1 can clear the TC bit of the CHSTAT_n/nS register. An attempt to 
read this bit results in 0 being read. 

1: Clears the TC bit. 
0: Does not affect the operation. 
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14.4.9 Channel Configuration Register n/nS (CHCFG_n/nS) 
This register controls the DMA transfer operation on DMA channel n (n = 0 to 15). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 DMS REN RSW RSEL SBE — — DEM — TM DAD SAD DDS[3:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R R R/W R R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 SDS[3:0] — AM[2:0] — LVL HIEN LOEN REQD SEL[2:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R R/W R/W R/W R R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 DMS 0 R/W DMA Mode Select 
Sets the DMA mode. 

0: Register mode (initial value) 
1: Link mode 

30 REN 0 R/W Register Set Enable 
After a DMA transaction is completed, DMA transfers are continued using the Next 
register set selected by RSEL. This bit is valid only in register mode. 

0: Does not continue DMA transfers. 
1: Continues DMA transfers. 

Set condition(s): 
● When 1 is written to this bit 
Clear condition(s): 
● When 0 is written to this bit 
● When a DMA transaction is completed, with REN set to 1 

29 RSW 0 R/W Register Select Switch 
Inverts RSEL automatically after a DMA transaction is completed. This bit is valid only 
in register mode. 

0: Does not invert RSEL automatically after a DMA transaction (initial value). 
1: Inverts RSEL automatically after a DMA transaction. 

28 RSEL 0 R/W Register Set Select 
Selects the Next register set to be executed next. This bit is valid only in register 
mode. When RSW is set to 1, this bit is inverted automatically when a DMA 
transaction is completed. 

0: Executes the Next0 Register Set (initial value). 
1: Executes the Next1 Register Set. 

Transition condition(s): 
● When a DMA transaction is completed, with RSW set to 1 

27 SBE 0 R/W Sweep Buffer Enable 
Selects whether to sweep (write) the data already read into the buffer and stop the 
DMA transfer if the Enable bit is cleared to 0 during a DMA transaction. 
The sweep mode is available only when REQD is set to 0. 

0: Stops the DMA transfer without sweeping the buffer (initial value). 
1: Stops the DMA transfer after sweeping the buffer. 

26, 25 — 0 R Reserved. Set 0. A read operation results in 0 being read. 
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Bit Bit Name 
Initial 
Value R/W Description 

24 DEM 0 R/W DMA Transfer End Interrupt Mask 
Masks the DMA transfer end interrupt for register mode transfer. 
If 1 is set in this bit when a DMA transfer end interrupt is output, the DMA transfer end 
interrupt signal is not asserted. In this case, DEM is cleared to 0 automatically. 

0: Does not mask the DMA transfer end interrupt (initial value). 
1: Masks the DMA transfer end interrupt. 

Clear condition(s): 
● When a DMA transaction is completed with DEM set to 1 

23 — 0 R Reserved. Set 0. A read operation results in 0 being read. 

22 TM 0 R/W Transfer Mode 
Sets the DMA transfer mode. 

0: Single transfer mode (initial value) 
1: Block transfer mode 

21 DAD 0 R/W Sets the destination address counting direction of DMA channel n. 
0: Increment (initial value) 
1: Fixed 

20 SAD 0 R/W Sets the source address counting direction of DMA channel n. 
0: Increment (initial value) 
1: Fixed 

19 to 16 DDS[3:0] 0000 R/W Destination Data Size 
Sets the DMA transfer size of the transfer destination. 
Value Size Remark 

0000 8 bits Initial value 

0001 16 bits  

0010 32 bits  

0011 64 bits  

0100 128 bits  

0101 256 bits  

0110 512 bits  

0111 1024 bits  

Other than the above — Setting prohibited 

    

15 to 12 SDS[3:0] 0000 R/W Source Data Size 
Sets the DMA transfer size of the transfer source. 
Value Size Remark 

0000 8 bits Initial value 

0001 16 bits  

0010 32 bits  

0011 64 bits  

0100 128 bits  

0101 256 bits  

0110 512 bits  

0111 1024 bits  

Other than the above — Setting prohibited 

    

11 — 0 R Reserved. Set 0. A read operation results in 0 being read. 

10 to 8 AM[2:0] 000 R/W ACK Mode 
Sets the DMAACK output mode. 

000: (initial value) 
001: Level mode (active until the transfer request from an on-chip peripheral 

module input becomes inactive) 
01x: Bus cycle mode (active while the DMA transfer is in a bus cycle) 
1xx: DMAACK not to be output (this setting should be made when an auto request 

is made by STG (CHCTRL_n/nS) or when the SCIFA transfer is performed) 
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Bit Bit Name 
Initial 
Value R/W Description 

7 — 0 R Reserved. Set 0. A read operation results in 0 being read. 

6 LVL 0 R/W Level 
Selects whether to detect a DMA request based on the level or edge of the signal. 

0: Detects based on the edge (initial value). 
1: Detects based on the level. 

5 HIEN 0 R/W High Enable 
Selects whether to detect a DMA request using the High level or rising edge of the 
signal. 
When LVL = 0: 

HIEN = 1: Detects a request in response to the rising edge of the signal. 
HIEN = 0: Does not detect a request in response to the rising edge of the signal 

(initial value). 
When LVL = 1: 

HIEN = 1: Detects a request when the signal is at the High level. 
HIEN = 0: Does not detect a request even when the signal is at the High level 

(initial value). 

4 LOEN 0 R/W Low Enable 
Selects whether to detect a DMA request using the Low level or falling edge of the 
signal. 
When LVL = 0: 

LOEN = 1: Detects a request in response to the falling edge of the signal. 
LOEN = 0: Does not detect a request in response to the falling edge of the signal 

(initial value). 
When LVL = 1: 

LOEN = 1: Detects a request when the signal is at the Low level. 
LOEN = 0: Does not detect a request even when the signal is at the Low level 

(initial value). 

3 REQD 0 R/W Request Direction 
Selects whether DMAREQ selected by the SEL bit is the source or destination. This 
bit is also used to define when DMAACK is to become active. 

0: Source; DMAACK is to become active when read (initial value). 
1: Destination; DMAACK is to become active when written. 

2 to 0 SEL[2:0] 000 R/W These bits are used to set a DMAC channel. Set one of the following values so that 
the channel set by the SEL bits matches the CHCFG_n/nS channel. 

000: CH0/CH8 
001: CH1/CH9 
010: CH2/CH10 
011: CH3/CH11 
100: CH4/CH12 
101: CH5/CH13 
110: CH6/CH14 
111: CH7/CH15 
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14.4.11 Channel Extension Register n/nS (CHEXT_n/nS) 
This is an extension register for DMA channel n (n = 0 to 15). 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 DCA[3:0] — DPR[2:0] SCA[3:0] — SPR[2:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R R/W R/W R/W R/W R/W R/W R/W R R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 16 — All 0 R Set 0. A read operation results in 0 being read. 

15 to 12 DCA[3:0] 0000 R/W Destination CACHE 
Sets the value to be output to AWCACHE[3:0] for DMA write transfer. 
See Note 1 below. 

11 — 0 R Set 0. A read operation results in 0 being read. 

10 to 8 DPR[2:0] 000 R/W Destination PROT 
Sets the value to be output to AWPROT[2:0] for DMA write transfer. 
In the case of non-secure access, the value output as AWPROT[1] is fixed to 1 
regardless of the setting of the DPR[1] bit. 
See Note 2 below. 

7 to 4 SCA[3:0] 0000 R/W Source CACHE 
Sets the value to be output to ARCACHE[3:0] for DMA read transfer. 
See Note 1 below. 

3 — 0 R Set 0. A read operation results in 0 being read. 

2 to 0 SPR[2:0] 000 R/W Source PROT 
Sets the value to be output to ARPROT[2:0] for DMA read transfer. 
In the case of non-secure access, the value output as ARPROT[1] is fixed to 1 
regardless of the setting of the SPR[1] bit. 
See Note 2 below. 

Note 1. Cache support: Bits SCA and DCA are used to change the settings. 

Note 2. Protection unit support: Bits SPR and DPR are used to change the settings.  
For the setting value, see AMBA AXI Protocol Specification from Arm Limited. 
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14.4.15 DMA Status EN Register (DSTAT_EN_0_7/0_7S) 
This register indicates the EN bit status of the CHSTAT_n/nS register (n = 0 to 7).  

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — EN7 EN6 EN5 EN4 EN3 EN2 EN1 EN0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 EN7 0 R Indicates the EN bit status of DMA channel 7. 

6 EN6 0 R Indicates the EN bit status of DMA channel 6. 

5 EN5 0 R Indicates the EN bit status of DMA channel 5. 

4 EN4 0 R Indicates the EN bit status of DMA channel 4. 

3 EN3 0 R Indicates the EN bit status of DMA channel 3. 

2 EN2 0 R Indicates the EN bit status of DMA channel 2. 

1 EN1 0 R Indicates the EN bit status of DMA channel 1. 

0 EN0 0 R Indicates the EN bit status of DMA channel 0. 
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14.4.16 DMA Status EN Register (DSTAT_EN_8_15/8_15S) 
This register indicates the EN bit status of the CHSTAT_n/nS register (n = 8 to 15). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — EN15 EN14 EN13 EN12 EN11 EN10 EN9 EN8 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 EN15 0 R Indicates the EN bit status of DMA channel 15. 

6 EN14 0 R Indicates the EN bit status of DMA channel 14. 

5 EN13 0 R Indicates the EN bit status of DMA channel 13. 

4 EN12 0 R Indicates the EN bit status of DMA channel 12. 

3 EN11 0 R Indicates the EN bit status of DMA channel 11. 

2 EN10 0 R Indicates the EN bit status of DMA channel 10. 

1 EN9 0 R Indicates the EN bit status of DMA channel 9. 

0 EN8 0 R Indicates the EN bit status of DMA channel 8. 
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14.4.17 DMA Status ER Register (DSTAT_ER_0_7/0_7S) 
This register indicates the ER bit status of the CHSTAT_n/nS register (n = 0 to 7).  

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — ER7 ER6 ER5 ER4 ER3 ER2 ER1 ER0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 ER7 0 R Indicates the ER bit status of DMA channel 7. 

6 ER6 0 R Indicates the ER bit status of DMA channel 6. 

5 ER5 0 R Indicates the ER bit status of DMA channel 5. 

4 ER4 0 R Indicates the ER bit status of DMA channel 4. 

3 ER3 0 R Indicates the ER bit status of DMA channel 3. 

2 ER2 0 R Indicates the ER bit status of DMA channel 2. 

1 ER1 0 R Indicates the ER bit status of DMA channel 1. 

0 ER0 0 R Indicates the ER bit status of DMA channel 0. 
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14.4.18 DMA Status ER Register (DSTAT_ER_8_15/8_15S) 
This register indicates the ER bit status of the CHSTAT_n/nS register (n = 8 to 15). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — ER15 ER14 ER13 ER12 ER11 ER10 ER9 ER8 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 ER15 0 R Indicates the ER bit status of DMA channel 15. 

6 ER14 0 R Indicates the ER bit status of DMA channel 14. 

5 ER13 0 R Indicates the ER bit status of DMA channel 13. 

4 ER12 0 R Indicates the ER bit status of DMA channel 12. 

3 ER11 0 R Indicates the ER bit status of DMA channel 11. 

2 ER10 0 R Indicates the ER bit status of DMA channel 10. 

1 ER9 0 R Indicates the ER bit status of DMA channel 9. 

0 ER8 0 R Indicates the ER bit status of DMA channel 8. 
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14.4.19 DMA Status END Register (DSTAT_END_0_7/0_7S) 
This register indicates the END bit status of the CHSTAT_n/nS register (n = 0 to 7). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — END7 END6 END5 END4 END3 END2 END1 END0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 END7 0 R Indicates the END bit status of DMA channel 7. 

6 END6 0 R Indicates the END bit status of DMA channel 6. 

5 END5 0 R Indicates the END bit status of DMA channel 5. 

4 END4 0 R Indicates the END bit status of DMA channel 4. 

3 END3 0 R Indicates the END bit status of DMA channel 3. 

2 END2 0 R Indicates the END bit status of DMA channel 2. 

1 END1 0 R Indicates the END bit status of DMA channel 1. 

0 END0 0 R Indicates the END bit status of DMA channel 0. 
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14.4.20 DMA Status END Register (DSTAT_END_8_15/8_15S) 
This register indicates the END bit status of the CHSTAT_n/nS register (n = 8 to 15). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — END15 END14 END13 END12 END11 END10 END9 END8 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 END15 0 R Indicates the END bit status of DMA channel 15. 

6 END14 0 R Indicates the END bit status of DMA channel 14. 

5 END13 0 R Indicates the END bit status of DMA channel 13. 

4 END12 0 R Indicates the END bit status of DMA channel 12. 

3 END11 0 R Indicates the END bit status of DMA channel 11. 

2 END10 0 R Indicates the END bit status of DMA channel 10. 

1 END9 0 R Indicates the END bit status of DMA channel 9. 

0 END8 0 R Indicates the END bit status of DMA channel 8. 
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14.4.21 DMA Status TC Register (DSTAT_TC_0_7/0_7S) 
This register indicates the TC bit status of the CHSTAT_n/nS register (n = 0 to 7). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — TC7 TC6 TC5 TC4 TC3 TC2 TC1 TC0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 TC7 0 R Indicates the TC bit status of DMA channel 7. 

6 TC6 0 R Indicates the TC bit status of DMA channel 6. 

5 TC5 0 R Indicates the TC bit status of DMA channel 5. 

4 TC4 0 R Indicates the TC bit status of DMA channel 4. 

3 TC3 0 R Indicates the TC bit status of DMA channel 3. 

2 TC2 0 R Indicates the TC bit status of DMA channel 2. 

1 TC1 0 R Indicates the TC bit status of DMA channel 1. 

0 TC0 0 R Indicates the TC bit status of DMA channel 0. 
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14.4.22 DMA Status TC Register (DSTAT_TC_8_15/8_15S) 
This register indicates the TC bit status of the CHSTAT_n/nS register (n = 8 to 15). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — TC15 TC14 TC13 TC12 TC11 TC10 TC9 TC8 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 TC15 0 R Indicates the TC bit status of DMA channel 15. 

6 TC14 0 R Indicates the TC bit status of DMA channel 14. 

5 TC13 0 R Indicates the TC bit status of DMA channel 13. 

4 TC12 0 R Indicates the TC bit status of DMA channel 12. 

3 TC11 0 R Indicates the TC bit status of DMA channel 11. 

2 TC10 0 R Indicates the TC bit status of DMA channel 10. 

1 TC9 0 R Indicates the TC bit status of DMA channel 9. 

0 TC8 0 R Indicates the TC bit status of DMA channel 8. 
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14.4.23 DMA Status SUS Register (DSTAT_SUS_0_7/0_7S) 
This register indicates the SUS bit status of the CHSTAT_n/nS register (n = 0 to 7). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — SUS7 SUS6 SUS5 SUS4 SUS3 SUS2 SUS1 SUS0 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 SUS7 0 R Indicates the SUS bit status of DMA channel 7. 

6 SUS6 0 R Indicates the SUS bit status of DMA channel 6. 

5 SUS5 0 R Indicates the SUS bit status of DMA channel 5. 

4 SUS4 0 R Indicates the SUS bit status of DMA channel 4. 

3 SUS3 0 R Indicates the SUS bit status of DMA channel 3. 

2 SUS2 0 R Indicates the SUS bit status of DMA channel 2. 

1 SUS1 0 R Indicates the SUS bit status of DMA channel 1. 

0 SUS0 0 R Indicates the SUS bit status of DMA channel 0. 
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14.4.24 DMA Status SUS Register (DSTAT_SUS_8_15/8_15S) 
This register indicates the SUS bit status of the CHSTAT_n/nS register (n = 8 to 15). 

Writing to this register does not affect the values of the bits. 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — — — — — — — — — — — 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — — — SUS15 SUS14 SUS13 SUS12 SUS11 SUS10 SUS9 SUS8 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

 

Bit Bit Name 
Initial 
Value R/W Description 

31 to 8 — All 0 R Reserved. Set 0. A read operation results in 0 being read. 

7 SUS15 0 R Indicates the SUS bit status of DMA channel 15. 

6 SUS14 0 R Indicates the SUS bit status of DMA channel 14. 

5 SUS13 0 R Indicates the SUS bit status of DMA channel 13. 

4 SUS12 0 R Indicates the SUS bit status of DMA channel 12. 

3 SUS11 0 R Indicates the SUS bit status of DMA channel 11. 

2 SUS10 0 R Indicates the SUS bit status of DMA channel 10. 

1 SUS9 0 R Indicates the SUS bit status of DMA channel 9. 

0 SUS8 0 R Indicates the SUS bit status of DMA channel 8. 
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● DMARS2/2S 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — CH5 MID[7:0] CH5 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — CH4 MID[7:0] CH4 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

● DMARS3/3S 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — CH7 MID[7:0] CH7 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — CH6 MID[7:0] CH6 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

● DMARS4/4S 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — CH9 MID[7:0] CH9 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — CH8 MID[7:0] CH8 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
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● DMARS5/5S 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — CH11 MID[7:0] CH11 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — CH10 MID[7:0] CH10 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

● DMARS6/6S 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — CH13 MID[7:0] CH13 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — CH12 MID[7:0] CH12 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

● DMARS7/7S 

 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 

                 
 — — — — — — CH15 MID[7:0] CH15 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

                 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

                 
 — — — — — — CH14 MID[7:0] CH14 RID[1:0] 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 
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14.5 Operation 
When there is a DMA transfer request, the DMAC starts the transfer according to the predetermined channel priority 
order; when the transfer end conditions are satisfied, it ends the transfer. Transfers can be requested in two modes: auto 
request, and on-chip peripheral module request. 

 

14.5.1 Transfer Flow 
After the next source address register (N0SA_n/nS, N1SA_n/nS), next destination address register (N0DA_n/nS, 
N1DA_n/nS), next transaction byte register (N0TB_n/nS, N1TB_n/nS), channel control register (CHCTRL_n/nS), 
channel configuration register (CHCFG_n/nS), channel extension register (CHEXT_n/nS), DMA control register 
(DCTRL_0_7/0_7S, DCTRL_8_15/8_15S), and DMA extension resource selector (DMARSn/nS) are set for the target 
transfer conditions, the DMAC transfers data according to the following procedure: 

1. Checks to see if transfer is enabled (EN = 0 and TACT = 0 in channel status register). 

2. Clears the channel status register (set 1 in the SWRST bit of the channel control register). 

3. Enables DMA transfer (set 1 in the SETEN bit of the channel control register). 

4. When a transfer request comes and transfer is enabled, the DMAC transfers one transfer unit of data (depending 
on the DDS[3:0] and SDS[3:0] bit settings). For an auto request, the transfer begins automatically when 1 is set in 
the STG bit of the channel control register. The CRTB_n/nS value will be decremented by 1 for each transfer. 

5. If 0 is set in the REN bit of the channel configuration register when transfer has been completed for the specified 
count (when CRTB_n/nS reaches 0), transfer ends normally. If the DEM bit of the channel configuration register 
is set to 0 at this time, a DMA transfer end interrupt is sent to the CPU. If the REN bit is 1 when CRTB_n/nS 
reaches 0, transfer operations are continued with the values of N0SA_n/nS, N1SA_n/nS, N0DA_n/nS, 
N1DA_n/nS, N0TB_n/nS, and N1TB_n/nS set by the RSEL bit of the channel configuration register until there 
are no more transfer requests. 

6. When an address error in the DMAC is generated, the transfer is stopped. Transfers are also stopped when 1 is set 
in the CLREN bit of CHCTRL_n/nS. 
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Table 14.3 On-Chip Module Requests (1/5) 
DMA Transfer 
    DMARSn/nS CHCFG_n/nS*1 

Request Source 
DMA Transfer Request 
Signal 

Transfer 
Source 

Transfer 
Destination 

MID 
[7:0] 

RID 
[1:0] TM 

AM 
[2:0] LVL HIEN LOEN REQD SEL[2:0] 

GTM ch0 OSTM0TINT 
(compare match) 

Arbitrary Arbitrary 0000_1000 11 0/1 010 0 1 0 0/1 CH0:000 

CH1:001 

CH2:010 

CH3:011 

CH4:100 

CH5:101 

CH6:110 

CH7:111 

CH8:000 

CH9:001 

CH10:010 

CH11:011 

CH12:100 

CH13:101 

CH14:110 

CH15:111 

GTM ch1 OSTM1TINT 
(compare match) 

Arbitrary Arbitrary 0000_1001 11 0/1 010 0 1 0 0/1 

GTM ch2 OSTM2TINT 
(compare match) 

Arbitrary Arbitrary 0000_1010 11 0/1 010 0 1 0 0/1 

MTU3 ch0 TGIA0 
(input capture/compare 
match) 

Arbitrary Arbitrary 0000_1100 11 0/1 001 0 1 0 0/1 

 TGIB0 
(input capture/compare 
match) 

Arbitrary Arbitrary 0000_1101 11 0/1 001 0 1 0 0/1 

 TGIC0 
(input capture/compare 
match) 

Arbitrary Arbitrary 0000_1110 11 0/1 001 0 1 0 0/1 

 TGID0 
(input capture/compare 
match) 

Arbitrary Arbitrary 0000_1111 11 0/1 001 0 1 0 0/1 

MTU3 ch1 TGIA1 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0000 11 0/1 001 0 1 0 0/1  

 TGIB1 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0001 11 0/1 001 0 1 0 0/1  

MTU3 ch2 TGIA2 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0010 11 0/1 001 0 1 0 0/1  

 TGIB2 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0011 11 0/1 001 0 1 0 0/1  

MTU3 ch3 TGIA3 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0100 11 0/1 001 0 1 0 0/1  

 TGIB3 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0101 11 0/1 001 0 1 0 0/1  

 TGIC3 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0110 11 0/1 001 0 1 0 0/1  

 TGID3 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_0111 11 0/1 001 0 1 0 0/1  

MTU3 ch4 TGIA4 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1000 11 0/1 001 0 1 0 0/1  

 TGIB4 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1001 11 0/1 001 0 1 0 0/1  

 TGIC4 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1010 11 0/1 001 0 1 0 0/1  

 TGID4 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1011 11 0/1 001 0 1 0 0/1  
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Table 14.3 On-Chip Module Requests (2/5) 
DMA Transfer 
    DMARSn/nS CHCFG_n/nS*1 

Request Source 
DMA Transfer Request 
Signal 

Transfer 
Source 

Transfer 
Destination 

MID 
[7:0] 

RID 
[1:0] TM 

AM 
[2:0] LVL HIEN LOEN REQD SEL[2:0] 

MTU3 ch4 TCIV4 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1100 11 0/1 001 0 1 0 0/1 CH0:000 

CH1:001 

CH2:010 

CH3:011 

CH4:100 

CH5:101 

CH6:110 

CH7:111 

CH8:000 

CH9:001 

CH10:010 

CH11:011 

CH12:100 

CH13:101 

CH14:110 

CH15:111 

MTU3 ch5 TGIU5 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1101 11 0/1 001 0 1 0 0/1 

 TGIV5 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1110 11 0/1 001 0 1 0 0/1 

 TGIW5 
(input capture/compare 
match) 

Arbitrary Arbitrary 0001_1111 11 0/1 001 0 1 0 0/1 

MTU3 ch6 TGIA6 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0000 11 0/1 001 0 1 0 0/1 

 TGIB6 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0001 11 0/1 001 0 1 0 0/1 

 TGIC6 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0010 11 0/1 001 0 1 0 0/1  

 TGID6 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0011 11 0/1 001 0 1 0 0/1  

MTU3 ch7 TGIA7 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0100 11 0/1 001 0 1 0 0/1  

 TGIB7 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0101 11 0/1 001 0 1 0 0/1  

 TGIC7 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0110 11 0/1 001 0 1 0 0/1  

 TGID7 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_0111 11 0/1 001 0 1 0 0/1  

 TCIV7 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_1000 11 0/1 001 0 1 0 0/1  

MTU3 ch8 TGIA8 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_1001 11 0/1 001 0 1 0 0/1  

 TGIB8 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_1010 11 0/1 001 0 1 0 0/1  

 TGIC8 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_1011 11 0/1 001 0 1 0 0/1  

 TGID8 
(input capture/compare 
match) 

Arbitrary Arbitrary 0010_1100 11 0/1 001 0 1 0 0/1  
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Table 14.3 On-Chip Module Requests (3/5) 
DMA Transfer 
    DMARSn/nS CHCFG_n/nS*1 

Request Source 
DMA Transfer Request 
Signal 

Transfer 
Source 

Transfer 
Destination 

MID 
[7:0] 

RID 
[1:0] TM 

AM 
[2:0] LVL HIEN LOEN REQD SEL[2:0] 

SSIF ch0 INT_ssif_dma_rx_0 
(receive data full) 

SSIF 
RDR_0 

Arbitrary 10010101 10 0 010 0 1 0 0 CH0:000 

CH1:001 

CH2:010 

CH3:011 

CH4:100 

CH5:101 

CH6:110 

CH7:111 

CH8:000 

CH9:001 

CH10:010 

CH11:011 

CH12:100 

CH13:101 

CH14:110 

CH15:111 

 INT_ssif_dma_tx_0 
(transmit data empty) 

Arbitrary SSIF 
TDR_0 

10010101 01 0 010 0 1 0 1 

SSIF ch1 NT_ssif_dma_rx_1 
(receive data full) 

SSIF 
RDR_1 

Arbitrary 10010110 10 0 010 0 1 0 0 

 INT_ssif_dma_tx_1 
(transmit data empty) 

Arbitrary SSIF 
TDR_1 

10010110 01 0 010 0 1 0 1 

SSIF ch2 INT_ssif_dma_rt_2 
(receive data full) 

SSIF 
RDR_2 

Arbitrary 10010111 11 0 010 0 1 0 0 

 INT_ssif_dma_rt_2 
(transmit data empty) 

Arbitrary SSIF 
TDR_2 

10010111 11 0 010 0 1 0 1 

SSIF ch3 INT_ssif_dma_rx_3 
(receive data full) 

SSIF 
RDR_3 

Arbitrary 10011000 10 0 010 0 1 0 0 

 INT_ssif_dma_tx_3 
(transmit data empty) 

Arbitrary SSIF 
TDR_3 

10011000 01 0 010 0 1 0 1 

SRC SRC_IDEI 
(input data FIFO empty) 

Arbitrary SRCID 10011001 10 0 010 0 1 0 1  

 SRC_ODFI 
(output data FIFO full) 

SRCOD Arbitrary 10011001 01 0 010 0 1 0 0  

I2C ch0 INTRIIC_RI0 
(receive data full) 

RIIC0DRR Arbitrary 10011010 10 0 010 0 1 0 0  

 INTRIIC_TI0 
(transmit data empty) 

Arbitrary RIIC0DRT 10011010 01 0 010 0 1 0 1  

I2C ch1 INTRIIC_RI1 
(receive data full) 

RIIC1DRR Arbitrary 10011011 10 0 010 0 1 0 0  

 INTRIIC_TI1 
(transmit data empty) 

Arbitrary RIIC1DRT 10011011 01 0 010 0 1 0 1  

I2C ch2 INTRIIC_RI2 
(receive data full) 

RIIC2DRR Arbitrary 10011100 10 0 010 0 1 0 0  

 INTRIIC_TI2 
(transmit data empty) 

Arbitrary RIIC2DRT 10011100 01 0 010 0 1 0 1  

I2C ch3 INTRIIC_RI3 
(receive data full) 

RIIC3DRR Arbitrary 10011101 10 0 010 0 1 0 0  

 INTRIIC_TI3 
(transmit data empty) 

Arbitrary RIIC3DRT 10011101 01 0 010 0 1 0 1  

SCIF ch0 RXI0 
(receive FIFO data full) 

FRDR0 Arbitrary 10011110 10 0 100 1 1 0 0  

 TXI0 
(transmit FIFO data  
empty) 

Arbitrary FTDR0 10011110 01 0 100 1 1 0 1  

SCIF ch1 RXI1 
(receive FIFO data full) 

FRDR1 Arbitrary 10011111 10 0 100 1 1 0 0  

 TXI1 
(transmit FIFO data 
empty) 

Arbitrary FTDR1 10011111 01 0 100 1 1 0 1  

SCIF ch2 RXI2 
(receive FIFO data full) 

FRDR2 Arbitrary 10100000 10 0 100 1 1 0 0  

 TXI2 
(transmit FIFO data 
empty) 

Arbitrary FTDR2 10100000 01 0 100 1 1 0 1  
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Table 14.3 On-Chip Module Requests (4/5) 
DMA Transfer 
    DMARSn/nS CHCFG_n/nS*1 

Request Source 
DMA Transfer Request 
Signal 

Transfer 
Source 

Transfer 
Destination 

MID 
[7:0] 

RID 
[1:0] TM 

AM 
[2:0] LVL HIEN LOEN REQD SEL[2:0] 

SCIF ch3 RXI3 
(receive FIFO data full) 

FRDR3 Arbitrary 10100001 10 0 100 1 1 0 0 CH0:000 

CH1:001 

CH2:010 

CH3:011 

CH4:100 

CH5:101 

CH6:110 

CH7:111 

CH8:000 

CH9:001 

CH10:010 

CH11:011 

CH12:100 

CH13:101 

CH14:110 

CH15:111 

 TXI3 
(transmit FIFO data 
empty) 

Arbitrary FTDR3 10100001 01 0 100 1 1 0 1 

SCIF ch4 RXI4 
(receive FIFO data full) 

FRDR4 Arbitrary 10100010 10 0 100 1 1 0 0 

 TXI4 
(transmit FIFO data 
empty) 

Arbitrary FTDR4 10100010 01 0 100 1 1 0 1 

SCIg ch0 RXI0 
(receive FIFO data full) 

RDR0 Arbitrary 10100011 10 0 010 1 1 0 0 

 TXI0  
(transmit FIFO data 
empty) 

Arbitrary TDR0 10100011 01 0 010 1 1 0 1 

SCIg ch1 RXI1 
(receive FIFO data full) 

RDR1 Arbitrary 10100100 10 0 010 1 1 0 0 

 TXI1  
(transmit FIFO data 
empty) 

Arbitrary TDR1 10100100 01 0 010 1 1 0 1  

RSPI ch0 SPRI0 
(receive buffer full) 

SPDR0 Arbitrary 10100101 10 0 010 1 1 0 0  

 SPTI0 
(transmit buffer empty) 

Arbitrary SPDR0 10100101 01 0 010 1 1 0 1  

RSPI ch1 SPRI1 
(receive buffer full) 

SPDR1 Arbitrary 10100110 10 0 010 1 1 0 0  

 SPTI1 
(transmit buffer empty) 

Arbitrary SPDR1 10100110 01 0 010 1 1 0 1  

RSPI ch2 SPRI2 
(receive buffer full) 

SPDR2 Arbitrary 10100111 10 0 010 1 1 0 0  

 SPTI2 
(transmit buffer empty) 

Arbitrary SPDR2 10100111 01 0 010 1 1 0 1  

TSIP WRRDY1 Arbitrary TSIP_REG 10101000 11 0 001 0 1 0 0/1  

 WRRDY0 Arbitrary TSIP_REG 10101001 11 0 001 0 1 0 0/1  

 WRRDY4 Arbitrary TSIP_REG 10101010 11 0 001 0 1 0 0/1  

 RDRDY1 TSIP_REG Arbitrary 10101011 11 0 001 0 1 0 0/1  

 RDRDY0 TSIP_REG Arbitrary 10101100 11 0 001 0 1 0 0/1  

 IRDRDY TSIP_REG Arbitrary 10101101 11 0 001 0 1 0 0/1  

 IWRRDY Arbitrary TSIP_REG 10101110 11 0 001 0 1 0 0/1  
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Table 14.3 On-Chip Module Requests (5/5) 
DMA Transfer 
    DMARSn/nS CHCFG_n/nS*1 

Request Source 
DMA Transfer Request 
Signal 

Transfer 
Source 

Transfer 
Destination 

MID 
[7:0] 

RID 
[1:0] TM 

AM 
[2:0] LVL HIEN LOEN REQD SEL[2:0] 

CANFD RXF_DMA0 RSCFD0CF 
DRFDF0_0 

Arbitrary 10101111 11 0 001 0 1 0 0/1 CH0:000 

CH1:001 

CH2:010 

CH3:011 

CH4:100 

CH5:101 

CH6:110 

CH7:111 

CH8:000 

CH9:001 

CH10:010 

CH11:011 

CH12:100 

CH13:101 

CH14:110 

CH15:111 

 RXF_DMA1 RSCFD0CF 
DRFDF0_1 

Arbitrary 10110000 11 0 001 0 1 0 0/1 

 RXF_DMA2 RSCFD0CF 
DRFDF0_2 

Arbitrary 10110001 11 0 001 0 1 0 0/1 

 RXF_DMA3 RSCFD0CF 
DRFDF0_3 

Arbitrary 10110010 11 0 001 0 1 0 0/1 

 RXF_DMA4 RSCFD0CF 
DRFDF0_4 

Arbitrary 10110011 11 0 001 0 1 0 0/1 

 RXF_DMA5 RSCFD0CF 
DRFDF0_5 

Arbitrary 10110100 11 0 001 0 1 0 0/1 

 RXF_DMA6 RSCFD0CF 
DRFDF0_6 

Arbitrary 10110101 11 0 001 0 1 0 0/1 

 RXF_DMA7 RSCFD0CF 
DRFDF0_7 

Arbitrary 10110110 11 0 001 0 1 0 0/1 

 COM_DMA0 
(transceiver FIFO 
receive mode only) 

RSCFD0CF 
DRFDF0_0 

Arbitrary 10110111 11 0 001 0 1 0 0/1  

 COM_DMA1 
(transceiver FIFO 
Receive mode only) 

RSCFD0CF 
DRFDF0_1 

Arbitrary 10111000 11 0 001 0 1 0 0/1  

Note 1. CHCFG_n/nS setting value 
TM 0: Single transfer 

 1: Block transfer 

AM 001: ACK level output 

 010: ACK bus cycle output 

 100: No ACK 

LVL 0: REQ edge detection 

 1: REQ level detection 

REQD 0: ACK output at read 

 1: ACK output at write 

Note 2. Only in products with a Trusted Secure IP 
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14.6 DMA Mode 

14.6.1 Mode Setting 
The DMS field of the CHCFG_n/nS register can be used to toggle between register mode and link mode. 

 

Table 14.4 DMA Mode Setting 

DMS  
(CHCFG_n/nS) Mode Description 

0 Register mode A DMA transfer is executed using the values set in the Next Register Set. 

1 Link mode A DMA transfer is executed using the descriptor set in the Current register. The DMAC 
repeatedly loads the descriptor and executes the DMA transfer unless otherwise set 
by the descriptor or stopped by the control register. 
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14.6.2 Register Mode 
In register mode, a DMA transfer is executed using the values set in the internal registers. 

Two sets of the source address, destination address, and transfer byte count (Next0 Register Set and Next1 Register Set) 
can be set. It is possible to select the Next register set to be used for the DMA transfer, as well as to execute two Next 
register sets continuously for the DMA transfer. 

Channel Control

Channel Status

DMA Channel n

Source Address

Destination Address

Transaction Byte
1. Load

Select (RSEL = 0)

2. Transfer

Channel Config

DMA Channel n

Select (RSEL = 1)

2. Transfer

Next0 Register Set

Next1 Register Set

Source Address

Destination Address

Transaction Byte

Source Address

Destination Address

Transaction Byte

3. DMAEND
    (Maskable)

Source Address

Destination Address

Transaction Byte

Next0 Register Set

Source Address

Destination Address

Transaction Byte

Next1 Register Set

1. Load

Source Address

Destination Address

Transaction Byte

Channel Control

Channel Status

Channel Config

3. DMAEND
    (Maskable)

Current Register Set

Current Register Set

 

Figure 14.2 Outline of Normal Register Mode 

 

The above figure shows how the transfer is executed when the Next0 Register Set is used (upper part of the figure) and 
when the Next1 Register Set is used (lower part of the figure). 
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(c) Automatic register set execution setting 

After DMA transfers, the DMA transaction of the selected register set is automatically executed. 

 

Table 14.7 Automatic Register Set Execution Setting 

REN  
(CHCFG_n/nS) Operation Remark 

0 When the DMA transaction of the register set selected by RSEL is 
completed, the EN bit is cleared and the DMA operation ends. 

Set this value to execute a DMA 
transaction once. 

1 When a DMA transaction is completed, the DMAC continues to 
execute a DMA transfer by using the data set in the selected register 
set. When continuous transfers are successful, REN is cleared to 0. 

Set this value to continuously execute 
DMA transfers by using the data set in 
separate register sets. 

 

(d) Automatic register set change setting 

When 1 is set in REN, the DMAC can automatically change to the register set to be executed next, after a DMA 
transaction is completed. 

 

Table 14.8 Automatic Register Set Change Setting 

RSW  
(CHCFG_n/nS) Operation Remark 

0 If 1 is set in REN when a DMA transaction is completed, the register 
set is not changed. 

Set this value to use only one register 
set. 

1 If 1 is set in REN when a DMA transaction is completed, the value of 
RSEL is automatically inverted and the other register set is selected. 

Set this value to change the register 
set. 
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(3) Setting Examples 

(a) When only the Next0 register set is used 
 

Table 14.9 Register Mode Setting Example 1 

DMS 
(CHCFG_n/nS) 

RSEL 
(CHCFG_n/nS) 

DEM 
(CHCFG_n/nS) 

RSW 
(CHCFG_n/nS) 

REN 
(CHCFG_n/nS) 

0 
(Register mode) 

0 
(Next0) 

0 
(not masked) 

0 
(not switched) 

0 
(not continuously executed) 

Channel Control

Channel Status

DMA Channel n

Source Address

Destination Address

Transaction Byte
1. Load

Select (RSEL = 0)

2. Transfer

Channel Config

Next0 Register Set

Next1 Register Set

Source Address

Destination Address

Transaction Byte

Source Address

Destination Address

Transaction Byte

3. DMAEND
    (Maskable)

Current Register Set

 

Figure 14.4 Register Mode Setting Example 1 

 

1. 1 is set in EN (SETEN = 1), and the Next0 register set is loaded to the Current register set. 

2. A DMA transaction is executed according to the values set in the Current register set and Channel register set. 

3. Because 0 is set in DEM, the DMA transfer end interrupt is issued after the DMA transaction is completed. 

4. Because 0 is set in REN, EN is cleared to 0 and the DMA transaction ends. 

  



 
 

RZ/Five Group 14. Direct Memory Access Controller 

R01UH0986EJ0100  Rev.1.00 Page 491 of 2513 
Jun 30, 2022 

 
 

 

  

(b) When two register sets are used continuously 
 

Table 14.10 Automatic Register Set Execution Setting 

DMS 
(CHCFG_n/nS) 

RSEL 
(CHCFG_n/nS) 

DEM 
(CHCFG_n/nS) 

RSW 
(CHCFG_n/nS) 

REN 
(CHCFG_n/nS) 

0 
(Register mode) 

0 
(Next0) 

1 
(masked) 

1 
(switched) 

1 
(continuously executed) 

DMA

Channel Control

Channel Status

Source Address

Destination Address

Transaction Byte
1. Load

3. Switch (Next0 → Next1)

2. Transfer

Channel Config

Next0 Register Set

Next1 Register Set

Source Address

Destination Address

Transaction Byte

Source Address

Destination Address

Transaction Byte

6. DMAEND

4. Load

5. Transfer

Current Register Set

 

Figure 14.5 Register Mode Setting Example 2 

 

1. 1 is set in EN (SETEN = 1), and the Next0 register set is loaded to the Current register set. 

2. A DMA transaction is executed according to the values set in the Current register set and Channel register set. 

3. Because 1 is set in DEM, DMA transfer end interrupt is not output after the DMA transaction is completed. Also, 
DEM is automatically cleared to 0. 

4. Because 1 is set in REN, the execution is continued. Also, REN is automatically cleared to 0. 

5. Because 1 is set in RSW, the register set to be executed next is switched (RSEL = 0 → 1). 

6. The Next1 register set is loaded to the Current register set. 

7. A DMA transaction is executed according to the values set in the Current register set and Channel register set. 

8. Because 0 is set in DEM, the DMA transfer end interrupt is issued after the DMA transaction is completed. 

9. Because 0 is set in REN, EN is cleared to 0 and the DMA transaction ends. 
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14.6.3 Link Mode 
In link mode, a descriptor stored in external memory is loaded as set values and a DMA transaction is executed using 
the loaded values. The DMAC contains a Next Link address and a Current Link address for each channel, and these 
addresses are used to set the descriptor address to be executed next and to indicate the descriptor address of the 
currently executed DMA transaction, respectively. 

DMAC

Source Address 

Destination Address

Transaction Byte

Current Register Set

Next Link Address

Current Link Address

Link Address Registers

Channel Status

Channel Control

Channel Config

External memory or on-chip memory space

headerH’00
Source AddressH’04
Destination AddressH’08
Transaction ByteH’0C
Channel ConfigH’10
Channel IntervalH’14
Channel ExtensionH’18
Link Address (H’20)H’1C

headerH’20
Source AddressH’24
Destination AddressH’28
Transaction ByteH’2C
Channel ConfigH’30
Channel IntervalH’34
Channel ExtensionH’38
Link Address (H’40)H’3C

headerH’40
Source AddressH’44
Destination AddressH’48
Transaction ByteH’4C
Channel ConfigH’50
Channel IntervalH’54
Channel ExtensionH’58
Link Address (H’60)H’5C

Link

Bus

Link

Link

 

Figure 14.6 Link Mode Outline 
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(1) Operation Flow 

Reflect descriptor
data to registers

Analyze header

DMAEND
mask

Analyze end of 
chain

Set link address Set channel enable
SETEN = 1

Setup by software

Processing by hardware

Bus transaction

Update link
address

Update current link address
NXLA → CRLA

Descriptor read

Valid

Set DER = 1

DIM

Assert DMAEND

DEM

End of chain

End
EN = 0

Update registers

Descriptor data
→

N0SA, CRSA, N0DA, CRDA,
N0TB, CRTB, CHCFG, CHITVL,

CHEXT, NXLA

Wait for request 
and interval

DMA transfer

Write back

Descriptor write back
(LV = 0)

ER = 1
Assert DMA error

Assert DMAEND

Clear RQST

LV = 0

Bus error

LV = 1

Write back
processing
(DW = 1)

RQST = 1

DMA transaction
is completed.

WBD = 0
WBD = 1

Bus error

1

0

0

1

LE = 0 LE = 1

Write back
processing
(DW = 1)

DMA transaction
is not completed.

Transaction 
execution

Bus error

 

Figure 14.7 Link Mode Flow 

 

<Explanation of the link mode flow> 

1. Channel setting 

The start address of the link destination is set in NXLA_n/nS. 
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2. Link address update 

When 1 is set in EN (1 is set in SETEN), the Link address set in NXLA_n/nS is loaded to CRLA_n/nS. 

3. Descriptor load and header analysis 

The DMAC begins to load the descriptor and then analyzes the content of the header. When LV is 0, the DMAC 
discards the loaded descriptor and sets 1 in DER to end the operation (EN = 0). In this case, if 0 is set in DIM of 
the header, DMAEND is issued. 

4. Descriptor setting 

The loaded descriptor is set in the Current register set and Channel register set. Also, the next link address is set in 
NXLA_n/nS. 

5. DMA transaction 

A DMA transaction is executed according to the set values. 

6. Header writeback 

When 0 is set in WBD of the header, the DMAC writes back the header with 0 set in its LV bit. 

7. DMAINT mask 

When 0 is set in the DEM bit of CHCFG_n/nS, the DMA transfer end interrupt is issued. 

8. Link end analysis 

When 1 is set in LE of the header, the operation is ended by clearing EN to 0, after transfer using the settings of 
the descriptor is completed. If the setting of LE is 0, the Current registers are then updated and loading of the next 
descriptor begins. The TEND signal is issued after the transfer of each descriptor. 
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(2) Register Setting 

(a) Link mode setting 

To use the link mode, set 1 in the DMS bit of the CHCFG_n/nS register. 

 

Table 14.11 Link Mode Setting 

DMS 
(CHCFG_n/nS) Description 

1 Operates in link mode. 
This bit cannot be changed using a descriptor. 

 

(b) Link address setting 

There are two registers that indicate a link address:  
  Next Link address register and Current Link address register.  
  To start the link mode, set a link address in the Next Link address register. 

The Next Link address indicates the next link address after a descriptor is loaded. The Current Link address indicates 
the currently executed link address. 

 

Table 14.12 Link Address Register Set 

Register Description 

Next Link Address Register  
(NXLA_n/nS) 

Sets and indicates the next link address. Before starting the link mode, set a link address in 
this register. 

Current Link Address Register  
(CRLA_n/nS) 

Indicates the currently executed link address. This register is read-only. 

 

CAUTION 

In link mode, the settings can be changed by reading a descriptor. It is not possible, however, to synchronize the change 
of the settings with a peripheral module request or external request. Therefore, when using a peripheral module request 
or external request, set AM, LVL, HIEN, LOEN, and SEL of the CHCFG_n/nS register before setting Enable and do not 
change any of these bits in the descriptor. 
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(3) Descriptor Setting 

In a link address, prepare a descriptor with data arranged in the order shown below.  

The DMAC reads the descriptor in burst mode. 

(a) Descriptor data arrangement 
 

Table 14.13 Descriptor Data Arrangement 

Address Data Remarks 

Link address + H’00 header  

Link address + H’04 Source Address  

Link address + H’08 Destination Address  

Link address + H’0C Transaction Byte  

Link address + H’10 Config The register mode cannot be set. 

Link address + H’14 Interval  

Link address + H’18 Extension  

Link address + H’1C Next Link Address  

Note: As a link address, set an address aligned along the 32-bit boundary. 
 

(b) header 

The header indicates the status of the descriptor, as shown below. 

The DMAC reads this area when a DMA transfer is started in link mode. Also, after a DMA transaction is completed, 
the DMAC writes back the transfer status to the area. 

 
                  

 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16  

 — — — — — — — — — — — — — — — —  

                  

 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0  

 — — — — — — — — — — — — DIM WBD LE LV  

                  

 If 0 is set in WBD when the header is read, the DMAC writes back to this 4-byte area  
after a DMA transaction using a descriptor is completed. 
0 is written back to LV, and the values obtained when reading the header are written back to the other fields. 

 

                  

Figure 14.8 Header Area 
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(e) Descriptor area and DMA transfer area 

The following figure outlines the descriptor area and DMA transfer area that are accessed by the DMAC. 

DMAC
[31:0]

descriptor 1header
:
:

:
:

Next Link Address

header

:

Next Link Address

DMA transfer area 1

DMA transfer area 2

descriptor 2

External memory or
on-chip memory space

(1) Descriptor read

(2) DMA transaction

(3) Descriptor writeback

(4) Descriptor read

(5) DMA transaction

(6) Descriptor writeback

 

Figure 14.9 Outline of the Descriptor Area and DMA Transfer Area 

 

1. Descriptor read 

The values set in the internal Next Link Address register are loaded to the Current Link Address register, and a 
descriptor is read from the external memory space (descriptor1) pointed to by the Current Link Address register. 

2. DMA transfer 

When 1 is set in the LV bit of the header in the descriptor, a DMA transfer is executed according to the descriptor 
data. 

3. Descriptor writeback 

When 0 is set in the WBD bit of the header after the DMA transfer of the set number of bytes is completed, the 
DMAC writes back data in word size to the header of descriptor1, with 0 set in LV and the other bits containing 
the values read in <1>. 
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4. Descriptor read 

When 0 is set in the LE bit of the header in the last read descriptor (<1>), the next descriptor is read from the 
address (descriptor2) indicated by Next Link Address in the descriptor. 

5. DMA transfer 

When 1 is set in the LV bit of the header in the descriptor, a DMA transfer is executed according to the descriptor 
data. 

6. Descriptor writeback 

When 0 is set in the WBD bit of the header after the DMA transfer of the set number of bytes is completed, the 
DMAC writes back data in word size to the header of descriptor2, with 0 set in LV and the other bits containing 
the values read in <4>. 

 

4 through 6 are repeated. 

When the header contains 1 in LE and 0 in WBD, the DMAC executes a DMA transfer using the settings of that 
descriptor, writes back data with 0 set in the LV bit of the header and ends the operation. 

When the header contains 1 in both LE and WBD, the DMAC executes a DMA transfer using the settings of that 
descriptor and ends the operation (without writing back). 

When the header contains 0 in LV, the DMAC ends the operation (without executing a DMA transfer). 
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(4) Descriptor Configuration Examples 

In link mode, a descriptor can be configured as shown below. 

External memory or on-chip memory space

header (LE = 0)H’00
Source AddressH’04
Destination AddressH’08
Transaction SizeH’0C
Channel ConfigH’10
Channel IntervalH’14
Channel ExtensionH’18
Link Address (H’20)H’1C

header (LE = 0)H’20
Source AddressH’24
Destination AddressH’28
Transaction SizeH’2C
Channel ConfigH’30
Channel IntervalH’34
Channel ExtensionH’38
Link Address (H’40)H’3C

header (LE = 1)H’40
Source AddressH’44
Destination AddressH’48
Transaction SizeH’4C
Channel ConfigH’50
Channel IntervalH’54
Channel ExtensionH’58
Link Address (H’00)H’5C

Link

Link

List configuration
External memory or on-chip memory space

header (LE = 0)H’00
Source AddressH’04
Destination AddressH’08
Transaction SizeH’0C
Channel ConfigH’10
Channel IntervalH’14
Channel ExtensionH’18
Link Address (H’20)H’1C

header (LE = 0)H’20
Source AddressH’24
Destination AddressH’28
Transaction SizeH’2C
Channel ConfigH’30
Channel IntervalH’34
Channel ExtensionH’38
Link Address (H’40)H’3C

header (LE = 0)H’40
Source AddressH’44
Destination AddressH’48
Transaction SizeH’4C
Channel ConfigH’50
Channel IntervalH’54
Channel ExtensionH’58
Link Address (H’00)H’5C

Link

Link

Loop configuration

Link

 

Figure 14.10 Descriptor Configuration Examples 

 

● List configuration 
The link is ended by setting 1 in the LE bit of the header in the last descriptor. 

● Loop configuration 
A descriptor can be created with a loop configuration, by setting the address of the top descriptor in the link address 
of the last descriptor. To end the loop, change the value of the LE bit of the header to 1 before the DMAC reads the 
descriptor, or follow the transfer suspension procedure. 
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14.7 DMA Transfer 
The basic operation of DMA transfer is described here. 

14.7.1 Transfer Mode 
Two transfer modes are supported: single transfer mode and block transfer mode.  

To select a transfer mode, set the TM bit of CHCFG_n/nS for each channel. 

 

Table 14.15 Basic Transfer Setting 

Transfer Mode 
TM 
(CHCFG_n/nS) Function 

Single transfer 0 A single DMA transfer is executed in response to a DMAREQ. 

Block transfer 1 In response to a DMAREQ, the DMAC continues to execute the transfer until the DMA 
transaction is completed. 

 

(1) Single Transfer Mode 

When a DMA transfer request is received, a DMA transfer is executed once in the direction indicated by REQD (source 
or destination). A DMA transfer is executed once each time a transfer request is received, and this operation continues 
until the number of bytes loaded to CRTB_n/nS is reached (arbitration between channels is accomplished for each 
DMA transfer). 

DREQ0

DACK0

DMA transfer Read Write Write Write Write
 

Figure 14.11 Single Transfer Mode (REQD = 1, SDS > DDS) 

 

(2) Block Transfer Mode 

Once a DMA transfer request is received, the DMAC continues to execute the transfer until data equivalent to the 
number of bytes loaded to the DMA transfer byte register (CRTB_n/nS register) is transferred (the DMA transaction is 
completed) (arbitration between channels is accomplished for each DMA transfer). 

DREQ0

DACK0

DMA transfer WriteRead ReadWrite  

Figure 14.12 Block Transfer Mode (REQD = 0, SDS < DDS)  
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14.7.2 Priority Control for DMA Channels 
Within channels 0 to 7 and 8 to 15, two priority control modes are supported: fixed priority mode and round robin 
mode. Only round robin mode is supported for priority control between the group of channels 0 to 7 and the group of 
channels 8 to 15. To select a priority control mode, use the PR bit of the DMA control register (DCTRL register). The 
fixed priority mode is selected when 0 is set in the PR bit, and the round robin mode is selected when 1 is set. 

Read priority and write priority are controlled independently. 

The DMAC issues transfer requests to different channels concurrently without waiting for the completion of any 
particular transfer and processes responses in the order it receives them. Therefore, the order in which the channels start 
transactions is not necessarily consistent with the order in which the transactions end. 

 

Table 14.16 Priority Control Setting 

Mode 
PR  
(DCTRL) Function Purpose 

Fixed priority 0 Requests are controlled based on the fixed order of 
priority for channels 0 to 7 and 8 to 15 (High: CH0 
(CH8) > CH1 (CH9) > CH2 (CH10) > CH3 (CH11) > 
CH4 (CH12) > CH5 (CH13) > CH6 (CH14) > CH7 
(CH15): Low). 

Use this mode when the 
channels have a specific 
order of priority. 

Round robin 1 Requests are controlled in a round robin fashion. Use this mode to execute all 
requests evenly. 

 

(1) Fixed Priority Mode 

In fixed priority mode, the channels have a fixed order of priority in channels 0 to 7 and 8 to 15. Round robin mode is 
used to determine the priority between the group of channels 0 to 7 and the group of channels 8 to 15. 

Immediately after a reset, the order of priority is as follows. 
  High CH0 > CH8 > CH1 > CH9 > CH2 > CH10 > CH3 > CH11 > CH4 > CH12 > CH5 > CH13 > CH6 > CH14  
  > CH7 > CH15 Low 

If there is a transfer request from DMA channel 0 in this state, a transfer is executed on DMA channel 0. After the 
transfer is completed, the order of priority is as follows. 
  High CH8 > CH0 > CH9 > CH1 > CH10 > CH2 > CH11 > CH3 > CH12 > CH4 > CH13 > CH5 > CH14 > CH6  
  > CH15 > CH7 Low 

If a DMA transfer request occurs on multiple channels simultaneously, the DMA transfer request of the channel having 
the smallest channel number is given priority. The following figure shows an example where a DMA transfer request 
occurs on a channel having a higher priority while a DMA transfer is being executed in fixed priority mode. 
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Request execution order

Channels 4 to 7: Not usedDMAREQ[0]

DMAACK[0]

DMAREQ[1]

DMAACK[1]

DMAREQ[2]

DMAACK[2]

DMAREQ[3]

DMAACK[3]

Read execution channel 

Write execution channel CH0 CH1 CH2 CH0 CH3

Channel 0

Channel 1

Channel 2

Channel 3

CH0 CH1 CH2 CH0 CH3

 

Figure 14.13 Fixed Priority Mode (Number of Channels = 4, REQD = 1) 
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(2) Round Robin Mode 

In round robin mode, each time a transfer request is received from a channel in the group of channels 0 to 7 and the 
group of channels 8 to 15, the order of priority is changed in such a way that the channel that executed a transfer last has 
the lowest priority. 
Round robin mode is used to determine the priority between the group of channels 0 to 7 and the group of channels 8 to 
15. 

Immediately after a reset, the order of priority is the same as that of the fixed priority mode, which is as follows. 
  High CH0 > CH8 > CH1 > CH9 > CH2 > CH10 > CH3 > CH11 > CH4 > CH12 > CH5 > CH13 > CH6 > CH14  
  > CH7 > CH15 Low 

If a transfer request is received from DMA channel 2 in this state, a transfer is executed on DMA channel 2. After the 
transfer is completed, the order of priority is as follows. 
  High CH8 > CH3 > CH9 > CH4 > CH10 > CH5 > CH11 > CH6 > CH12 > CH7 > CH13 > CH0 > CH14 > CH1  
  > CH15 > CH2 Low 

The following figure shows an example where DMA transfers are executed in round robin mode. 

Request execution order

Channels 4 to 7: Not usedDMAREQ[0]

DMAACK[0]

DMAREQ[1]

DMAACK[1]

DMAREQ[2]

DMAACK[2]

DMAREQ[3]

DMAACK[3]

Read execution channel 

Write execution channel 

CH2 CH3 CH0 CH1 CH3

CH2 CH3 CH0 CH1

Channel 0

Channel 1

Channel 2

Channel 3

CH2

CH3 CH2

Read priority channel

Write priority channel

CH3 CH4 CH1 CH2 CH4 CH3

CH3 CH4 CH1 CH2 CH4 CH3  

Figure 14.14 Round Robin Mode (Number of Channels = 4, REQD = 0) 

 

The channel whose channel number is the number of the currently transferring channel + 1 gets to execute a DMA 
transfer next. If there is no transfer request from this channel, the channel whose channel number is the number of this 
channel + 1 gets to execute a DMA transfer. 
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14.7.5 DMA Error Interrupt 
If an error response is received for a DMA transfer or descriptor access, the DMAC regards it as an error and stops the 
transfer. Upon receiving an error response, the EN bit of the CHSTAT_n/nS register of transferring channel n is cleared 
to 0 and 1 is set in the ER bit (n = 0 to 15). Also, the DMA error interrupt (DMAERR_NS/S) is output. 

The DMA error interrupt cannot be masked. 

Once an error occurs, the data of the whole transfer cannot be guaranteed. Be sure to start the transaction again from the 
beginning by following the procedure below. 

1. Set 1 in the SWRST bit of the CHCTRL_n/nS register. 

2. Set each register again. 

 

14.7.6 Interval Count Function 
The interval at which a DMA transfer is executed can be adjusted by setting the ITVL bit of the channel interval register 
(CHITVL_n/nS). This function is intended to prevent the DMA controller from occupying the bus all the time. 

When a read or write operation is completed, a countdown starts from the value set in CHITVL_n/nS. The next internal 
request is not executed until the count value reaches 0. 

The following figure shows an example of how this works. 

P1φ

DMAREQ[0]

DMAACK[0]

REQ0 internal request

0 99 98 97 4 0
0 99 98 97 96 95 94 0

100
100

1
1

3 2

Write

Read

Write

Read

DMAREQ[1]

DMAACK[1]

REQ1 internal request

REQ0 internal request mask

REQ1 internal request mask

CHITVL0
CHITVL1

CH0 DMA Transfer

CH1 DMA Transfer  

Figure 14.15 Interval Count 

  



 
 

RZ/Five Group 14. Direct Memory Access Controller 

R01UH0986EJ0100  Rev.1.00 Page 507 of 2513 
Jun 30, 2022 

 
 

 

  

14.7.7 Difference in Operation Due to the Transfer Size 

(1) When the Source Transfer Size Is Smaller 

When the read of data equivalent to the destination data size is completed, the data is written to the destination. 

The following figure shows a timing chart where the source transfer size is 8 bits and the destination transfer size is 32 
bits (in the case of rising edge detection). 

0

DMAREQ[0]

DMAACK[0]

CRTB_n/nS

DMA Transfer Read

0

Read

SDS

REQD

DDS 2

4

Read Read Write  

Figure 14.16 When the Source Transfer Size Is Smaller (LVL = 0, HIEN = 1, REQD = 0, SDS < DDS in CHCFG_n/nS) 

 

(2) When the Destination Transfer Size Is Smaller 

Since the source transfer size is larger, multiple destination writes occur after a single source read. The following figure 
shows a timing chart where the source transfer size is 64 bits and the destination transfer size is 16 bits (in the case of 
rising edge detection) (1 is set in REQD of the CHCFG_n/nS register). 

DMAREQ[0]

DMAACK[0]

CRTB_n/nS

DMA Transfer Read Write

3

REQD

DDS

Write Write Write

3 3 3SDS

1 1 1 1

4 4 4 0

 

Figure 14.17 When the Destination Transfer Size Is Smaller (LVL = 0, HIEN = 1, REQD = 1, SDS > DDS in 
CHCFG_n/nS) 

  



 
 

RZ/Five Group 14. Direct Memory Access Controller 

R01UH0986EJ0100  Rev.1.00 Page 508 of 2513 
Jun 30, 2022 

 
 

 

  

(3) When the Source Transfer Size Is the Same as the Destination Transfer Size 

Every time a DMA transfer request is detected, a source read and a destination write occur. 

The following figure shows a timing chart where the source transfer size and the destination transfer size are both 8 bits 
(in the case of rising edge detection, with 1 set in REQD of the CHCFG_n/nS register). 

DMAREQ[0]

DMAACK[0]

CRTB_n/nS

DMA Transfer Read Write

0

REQD

DDS

Read Write

SDS

0

2 1 0

 

Figure 14.18 When the Source Transfer Size Is the Same as the Destination Transfer Size (LVL = 0, HIEN = 1, REQD 
= 0, SDS = DDS in CHCFG_n/nS) 
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14.7.8 Transfer Status 
The channel status register indicates the status of DMA transfer execution on a channel. 

 

(1) Suspend 

A DMA transfer can be suspended by using the SETSUS bit of CHCTRL_n/nS. In this case, if an ongoing bus cycle 
exists, the DMAC waits for that cycle to end before suspending the transfer. Writing 1 in the CLRSUS bit restores the 
DMA transfer from the suspend status. 

SETEN

SETSUS

Bus transfer status
Read

CLRSUS

EN

SUS

CHCTRL_n/nS 
register 
setting

CHSTAT_n/nS 
register 
indication 
level

STG

Suspend status

Write Read Write Read Write Read  

Figure 14.19 DMAC Suspend Status (Auto Request/Block Transfer) 

 

In the above case, the DMA transfer is suspended after the read transfer is completed. 

If there is any ongoing DMA transfer, the suspend status starts when that transfer is completed. To make sure that the 
transfer is suspended, read the CHSTAT or DSTAT_SUS register, after setting SETSUS, and check that 1 is set in the 
SUS bit for the relevant channel. 

 

(2) Transfer Stop 

If 1 is written to CLREN while a DMA transaction is in progress, the DMA transaction for the corresponding channel 
can be stopped. For the post-stop processing, two modes are supported: one sweeps out the data remaining in the buffer 
when the transaction is stopped (SBE = 1) and the other does not (SBE = 0). One of these modes can be selected using 
the SBE bit of the CHCFG_n/nS register. By default, SBE is set to 0. 

When this sweep mode is enabled and CLREN is set to 1, and if a DMA transaction is stopped with data remaining in 
the DMAC buffer, the transaction is completed after the DMAC sweeps the data. 
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(a) Transfer Stop (Buffer Sweep Disabled - SBE = 0) 

If 1 is set in CLREN during a DMA transfer, the DMA transfer is stopped. The stop timing depends on the value set 
in REQD. After stopping a DMA transfer, be sure to set 1 in SWRST to clear the DMA internal status before setting 
the next transfer. 

SETEN

STG

Bus transfer status
Read

SETSUS

EN

TACT

CHCTRL_n/nS 
register 
setting

CHSTAT_n/nS 
register 
indication 
level

CLREN

SUS

SBE
CHCFG_n/nS 
register 
setting

Read Read Read Read Suspend Read Read Read

Write

Not executed  

Figure 14.20 DMAC Transfer Stop 

 

● The setting of the TACT bit being 0 indicates that the channel has been brought to a complete stop. 

● If an ongoing DMA transfer is stopped before it is completed, the DMA transfer end interrupt is not asserted. 

● If 0 is set in REQD, the DMA transfer is stopped when the next read is completed. (If the buffer contains any data 
that can be written, the DMA transfer is stopped after the data is written.) 

● If 1 is set in REQD, the DMA transfer is stopped when the next write is completed. 
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(b) Transfer Stop (Buffer Sweep Enabled - SBE = 1) 

If 1 is set in CLREN during a DMA transfer, the DMA transfer is stopped. When 0 is set in REQD, the DMA transfer 
is stopped after the DMAC sweeps (writes) the already read data. If 1 is set in REQD to use hardware requests, do 
not use the sweep mode. After stopping a DMA transfer, be sure to set 1 in SWRST to clear the DMAC internal 
status before setting the next transfer. 

SETEN

STG

Bus transfer status
Read

SETSUS

EN

TACT

CHCTRL_n/nS 
register 
setting

CHSTAT_n/nS 
register 
indication 
level

CLREN

SUS

SBE
CHCFG_n/nS 
register 
setting

Read Read Read Read Suspend Read Read Read

Write Buffer sweep

 

Figure 14.21 DMA Transfer Stop (Buffer Sweep Mode) 

 

● The setting of the TACT bit being 0 indicates that the channel has been brought to a complete stop. 

● If a transfer is stopped in sweep mode (SBE = 1) during the fifth read transfer by setting SETSUS and then 
CLREN, the read data is written before the DMA transfer is stopped. 

 

(c) Channel Stop Check Method 

Even when the EN bit is cleared to 0, the DMA transfer cannot be stopped immediately, if the bus is already 
executing the transfer. Therefore, in order to make sure that the DMAC has been brought to a complete stop, check 
that the EN bit and TACT bit are both set to 0. 

 

(d) Transfer Stop Procedure 

The transfer stop procedure is described below. 

1. Set 1 in SETSUS of CHCTRL_n/nS. 

2. Repeat polling until the SUS bit of CHSTAT_n/nS is set to 1. (If EN is already set to 0, the DMAC has already 
been stopped. Go to step 6.) 

3. Set 1 in CLREN of CHCTRL_n/nS. 
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4. When 0 is set in SBE, the transfer is stopped according to the value of REQD. When 1 is set in SBE, the sweep 
mode is enabled. When 1 is set in SBE, set 0 in REQD. 

5. Read CHSTAT_n/nS to check that 0 is set in the TACT bit. When TACT is set to 0, it means that the DMAC has 
been brought to a complete stop. When TACT is set to 1, repeat polling until this bit is set to 0. 

6. To execute the next DMA transfer after stopping a transfer, be sure to set 1 in the SWRST (software reset) bit of 
CHCTRL_n/nS before the next DMA transfer starts. 

Set DMA again

Stop DMA

Sweep

Suspend

Start 
(transfer stop)

Set 1 in SETSUS of
CHCTRL_n/nS

SBE = 1

Repeat polling until
TACT is set to 0

(check that DMA has stopped)

Set 1 in SWRST of
CHCTRL_n/nS

Read CHSTAT_n/nS

Set 1 in CLREN of
CHCTRL_n/nS

SUS = 1

EN = 1
Repeat polling until
SUS is set to 1

No

Yes

Yes

No

No

Yes

 

Figure 14.22 Transfer Stop Flow  
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14.8 DMA Setting Examples 
Setting examples applicable when DMA transfer is executed using the direct memory access controller are shown in the 
following. 

The transfer conditions for these setting examples are as follows. 

 

Table 14.18 Transfer Condition List for DMA Transfer Setting Examples 

 DMA Mode Transfer Mode Transfer Request 

Setting example 1 Register Single Hardware 

Setting example 2 Register Block Software 

Setting example 3 Register (continuous execution) Block Software 

Setting example 4 Link Block Software 

 

For details of the settings, see the individual setting examples. 

 

14.8.1 Setting Example 1 (Register Mode/Hardware Request) 
The following table shows a setting example applicable when DMA transfer is executed using the settings shown 
below. 

 

Table 14.19 DMA Transfer Setting Example 1 

Item  Description  

Channel used 3  

DMA mode Register  

Transfer mode Single transfer  

Register set used Next0  

Source/destination Source Destination 

 Start address H’11110000 H’22220000 

 Address direction Increment Increment 

 Data size 32 bits 32 bits 

DMA transfer byte count 64 bytes  

DMA transfer request Rising edge detection by hardware  

DMAACK signal Level output during read  

DMA transfer end interrupt mask Not masked  

CACHE setting Default value  

Setting example 1 
N0SA = H’11110000 (source address)  
N0DA = H’22220000 (destination address)  
N0TB = H’00000040 (transfer byte count) 

CHCFG = H’00022123 (configuration)  
CHITVL = H’00000000 (interval)  
CHEXT = H’00000000 (CACHE setting) 
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Start
(setting example 1)

DCTRL ← H’00000000

  N0SA_3 ← H’11110000
  N0DA_3 ← H’22220000
  N0TB_3 ← H’00000040
  CHCFG_3 ← H’00022123
  CHITVL_3 ← H’00000000
  CHEXT_3 ← H’00000000

CHCTRL_3 ← H’00000008

CHCTRL_3 ← H’00000001

DMA transfer

Check CHSTAT_3

DMAEND3 == 1

End 
(setting example 1)

 Source: H’11110000
 Destination: H’22220000 
 Transfer size: 64 bytes
 Interval: None
 AXI setting: None

 Fixed priority

 Clear the status bit

 Set 1 in the SETEN
(DMA transfer enable) bit

 Check EN is set to “0”

 

Figure 14.23 Setting Example 1 

  



 
 

RZ/Five Group 14. Direct Memory Access Controller 

R01UH0986EJ0100  Rev.1.00 Page 515 of 2513 
Jun 30, 2022 

 
 

 

  

14.8.2 Setting Example 2 (Register Mode/Software Request) 
The following table shows a setting example applicable when DMA transfer is executed using the settings shown 
below. 

 

Table 14.20 DMA Transfer Setting Example 2 

Item  Description  

Channel used 2  

Priority control Round robin  

DMA mode Register  

Transfer mode Block transfer  

Register set used Next1  

Source/destination Source Destination 

 Start address H’0FFFE000 H’33330000 

 Address direction Increment Increment 

 Data size 8 bits 256 bits 

DMA transfer byte count 128 bytes  

DMA transfer request Auto request  

DMAACK signal Masked  

DMA transfer end interrupt mask Not masked  

CACHE setting Default value  

Setting example 2 
DCTRL = H’00000001 (DMA setting) 

N1SA = H’0FFFE000 (source address)  
N1DA = H’33330000 (destination address)  
N1TB = H’00000080 (transfer byte count) 

CHCFG = H’10450402 (configuration)  
CHITVL = H’00000000 (interval)  
CHEXT = H’00000000 (CACHE setting) 

  



 
 

RZ/Five Group 14. Direct Memory Access Controller 

R01UH0986EJ0100  Rev.1.00 Page 516 of 2513 
Jun 30, 2022 

 
 

 

  

Start 
(setting example 2)

DCTRL ← H’00000001

  N1SA_2 ← H’0FFFE000
  N1DA_2 ← H’33330000
  N1TB_2 ← H’00000080
  CHCFG_2 ← H’10450402
  CHITVL_2 ← H’00000000
  CHEXT_2 ← H’00000000

CHCTRL_2 ← H’00000008

CHCTRL_2 ← H’00000005

DMA transfer

Check CHSTAT_2

DMAEND2 == 1

End 
(setting example 2)

 Source: H’0FFFE000
 Destination: H’33330000 
 Transfer size: 128 bytes
 Interval: None
 AXI setting: None

 Round-robin

 Clear the status

 Set 1 in the SETEN
(DMA transfer enable) and 
STG bits

 Check EN is set to “0”

 

Figure 14.24 Setting Example 2 
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14.8.3 Setting Example 3 (Register Mode/Continuous Execution) 
The following table shows a setting example applicable when DMA transfer is executed using the settings shown 
below. 

 

Table 14.21 DMA Transfer Setting Example 3 

Item  Description  

Channel used 1  

Priority control Round robin  

DMA mode Register  

Transfer mode Block transfer  

Register set used Use Next0 and then Next1 continuously  

Next0  Source Destination 

 Start address H’11110000 H’33330000 

 Address direction Fixed Fixed 

 Data size 32 bits 512 bits 

 DMA transfer byte count 512 bytes  

Next1  Source Destination 

 Start address H’22220000 H’44440000 

 Address direction Fixed Fixed 

 Data size 32 bits 512 bits 

 DMA transfer byte count 2048 bytes  

DMA transfer request Auto request  

DMAACK signal Not output  

DMA transfer end interrupt mask Mask the DMA transfer end interrupt upon completion of Next0 

CACHE setting Default value  

Setting example 3 
DCTRL = H’00000001 (DMA setting) 

N0SA = H’11110000 (source address)  
N0DA = H’33330000 (destination address)  
N0TB = H’00000200 (transfer byte count) 

N1SA = H’22220000 (source address)  
N1DA = H’44440000 (destination address)  
N1TB = H’00000800 (transfer byte count) 

CHCFG = H’61762001 (configuration)  
CHITVL = H’00000000 (interval)  
CHEXT = H’00000000 (CACHE setting) 
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 Source: H’11110000
 Destination: H’33330000 
 Transfer size: 512 bytes

 Round-robin

 Set 1 in the SETEN
(DMA transfer enable) and 
STG bits

Start 
(setting example 3)

DCTRL ← H’00000001

N0SA_1 ← H’11110000
N0DA_1 ← H’33330000
N0TB_1 ← H’00000200

CHCTRL_1 ← H’00000008

CHCTRL_1 ← H’00000005

Check CHSTAT_1

DMAEND1 == 1

End 
(setting example 3)

CHCFG_1 ← H’61762001
CHITVL_1 ← H’00000000
CHEXT_1 ← H’00000000

N1SA_1 ← H’22220000
N1DA_1 ← H’44440000
N1TB_1 ← H’00000800

DMA transfer

DMA transfer

 Source: H'22220000
 Destination: H'44440000 
 Transfer size: 2048 bytes

 Interval: None
 AXI setting: None

 Clear the status

 Execute NEXT0

 Execute NEXT1

 Check EN is set to “0”

 

Figure 14.25 Setting Example 3 
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14.8.4 Setting Example 4 (Link Mode) 
The following table shows a setting example applicable when DMA transfer is executed using the settings shown 
below. 

 

Table 14.22 DMA Transfer Setting Example 4 

Item Description 

Channel used 0 

Priority control Round robin 

DMA mode Link 

Transfer mode Block transfer 

Register set used — 

Descriptor start address H'00001000 

 

Table 14.23 DMA Transfer Setting Example 4 (Descriptor 1) 

Item  Description  

Descriptor start address H’00001000  

Next descriptor start address H’00002000  

Transfer mode Block transfer  

Next0  Source Destination 

 Start address H’11110000 H’33330000 

 Address direction Increment Increment 

 Data size 32 bits 32 bits 

 DMA transfer byte count 2048 bytes  

DMA transfer request Auto request trigger (STG)  

DMAACK signal Not output  

DMA transfer end interrupt mask Masked  

CACHE setting Default value  

header   

 DMA interrupt when LV = 1 Issued (DIM = 0)  

 LV writeback Done (WBD = 0)  

 Next link address Available (LE = 0)  

 Descriptor valid Valid (LV = 1)  
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Table 14.24 DMA Transfer Setting Example 4 (Descriptor 2) 

Item  Description  

Descriptor start address H’00002000  

Next descriptor start address H’00005000  

Transfer mode Block transfer  

Next0  Source Destination 

 Start address H’44440000 H’55550000 

 Address direction Increment Increment 

 Data size 64 bits 256 bits 

 DMA transfer byte count 1024 bytes  

DMA transfer request Auto request trigger (STG)  

DMAACK signal Not output  

DMA transfer end interrupt mask Masked  

CACHE setting Default value  

header   

 DMA interrupt when LV = 1 Issued (DIM = 0)  

 LV writeback Done (WBD = 0)  

 Next link address Available (LE = 0)  

 Descriptor valid Valid (LV = 1)  

 

Table 14.25 DMA Transfer Setting Example 4 (Descriptor 3) 

Item  Description  

Descriptor start address H’00005000  

Next descriptor start address —  

Transfer mode Block transfer  

Next0  Source Destination 

 Start address H’77770000 H’AAAA0000 

 Address direction Increment Increment 

 Data size 512 bits 512 bits 

 DMA transfer byte count 4096 bytes  

DMA transfer request Auto request trigger (STG)  

DMAACK signal Not output  

DMA transfer end interrupt mask Not masked  

CACHE setting Default value  

header   

 DMA interrupt when LV = 1 Issued (DIM = 0)  

 LV writeback Done (WBD = 0)  

 Next link address Not available (LE = 1)  

 Descriptor valid Valid (LV = 1)  

Setting example 4 
DCTRL= H'00000001 (DMA setting) 
NXLA = H'00001000 (descriptor start address)  
CHCFG = H'80000000 (configuration) 
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Table 14.26 Descriptor Setting 

 Descriptor 1 Descriptor 2 Descriptor 3 

header H’00000001 H’00000001 H’00000003 

SA (Source Address) H’11110000 H’44440000 H’77770000 

DA (Destination Address) H’33330000 H’55550000 H’AAAA0000 

TB (Transaction Byte) H’00000800 H’00000400 H’00001000 

CFG (Configuration) H’81422008 H’81453008 H’80466008 

ITVL (Interval) H’00000000 H’00000000 H’00000000 

EXT (Extension) H’00000000 H’00000000 H’00000000 

NXLA (Next Link Address) H’00002000 H’00005000 H’00000000 

 Start link address: H’00001000
 Set the link mode

 Round robin

 Check EN is set to “0”

DCTRL ← H’00000001

NXLA_0 ← H’00001000
CHCFG_0 ← H’80000000

Link mode operation

Check CHSTAT_0

End of link mode

End 
(setting example 4)

Start 
(setting example 4)

 Clear the statusCHCTRL_0 ← H’00000008

 Set 1 in the SETEN
(DMA transfer enable) and 
STG bits

CHCTRL_0 ← H’00000005

 

Figure 14.26 Setting Example 4 
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14.8.5 Next Register Set Continuous Execution Setting 
The following figure shows the flowchart for executing DMA transfers continuously by using two Next register sets in 
register mode. While a DMA transaction is being executed using one Next register set, the other Next register set is set 
in order to continue to execute DMA transfers. 

Set N0
Slave 
interface

Master 
interface Transfer N0 Transfer N1 Transfer N0 Transfer N1

N0: Next0 register set
N1: Next1 register set

The Next register set is set by the DMAEND interrupt or 
status register polling

Transfer N0 Transfer N1 Transfer N0 Transfer N1

Set N0 Set N1 Set N0 Set N1 Set N0

Load N0 Load N1 Load N0 Load N1

Continue Continue Continue Continue

 

Figure 14.27 Image of Next Register Set Continuous Execution 
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DMA transfer in progress

Start

Set CHCFG_n/nS 
(other settings are optional)

　　        REN = 1, RSW = 1,
               RSEL = $CR, DEM = 0

Set register 0 (N0SA, N0DA, N0TB)
Set register 1 (N1SA, N1DA, N1TB)

Set CHCTRL_n/nS
(other settings are optional)

        SETEN = 1
        STG = 1

Set CHCTRL_n/nS
SWRST = 1

EN = 0

Read CHSTAT_n/nS

Yes

No

Yes

Process data in register
($CR) area

Set CHCFG_n/nS
(only when continuing)

　　   RSEL = ~$CR
　　   REN = 1

No

Wait for DMAEND

SR = 0

REN = 0

Process data in
register 0 area and

register 1 area

Yes

$CR = 0

No

Read CHCFG_n/nS

REN = 0

Process data in
register 1 area and

register 0 area

Yes

$CR = 1

No

Read CHCFG_n/nS

$CR = 0

$CR = 1 $CR = 0

$CR = ~$CR

$CR (current register):
This variable is for RSEL control.
Use a general-purpose register of the CPU.

If DMA ends unexpectedly 
before REN is set again

RSEL is automatically inverted when
DMA for one register area is completed.
It is necessary, however, to set RSEL
appropriately when setting REN.

All transfers
completed?

Yes

End

Set DCTRL
Set CHITVL
Set CHEXT

All transfers
completed? Yes

End

All transfers
completed?

No No

Yes

No

 

Figure 14.28 Example of Continuous DMA Execution by Using a Next Register Set 
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● Supplementary information 

First, save the data of the register sets to be used for DMA transfers (0 (N0SA, N0DA, and N0TB) and 1 (N1SA, 
N1DA, and N1TB)) to a general-purpose register of the CPU (the values of this register is referred to as $CR for the 
sake of convenience). 

Each time the DMA transfers for one register set are completed (the DMA transfer end interrupt is output), REN is 
automatically cleared to 0. In order to continue to execute DMA transfers, it is necessary to set REN of the 
CHCFG_n/nS register every time the DMA transfer end interrupt is asserted. This register also contains the RSEL 
bit, and the value of this bit needs to be set appropriately as well. Therefore, use $CR. 

In this mode, two Next register sets are executed continuously. However, if CLREN is not set before the DMA 
transaction is completed (the next DMA transfer end interrupt is output), continuous execution stops. In this case, 
how much of data has been transferred can be checked by reading the SR and EN bits of the CHSTAT_n/nS register 
and the REN bit of the CHCFG_n/nS register. To restart the DMA transaction, follow the flowchart shown above. 
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15. Machine Timer 

A Machine Timer provides a real-time counter and generates timer interrupt. See the AndesCore™ AX45MP-1C 
Processor Reference Manual for more detail. 

 

15.1 Features 
● 64bit machine timer 

● Machine Timer clock: 12 MHz 

● 64bit data bus 

 

The following figure shows the connection between Machine Timer and related modules. 

Machine Timer

AX45MP

System Bus

stoptime

mtip

AXI
64bit

mtime

mtimecmp

 

Figure 15.1 Connection between Machine Timer and related modules 

 

stoptime: Stop counting the mtime counter in Debug Mode. 

mtip: Timer interrupt pending. 

mtime: The mtime register is a 64-bit real-time counter clocked by Machine Timer clock. 

mtimecmp: The mtimecmpn register stores a 64-bit value for comparing with mtime 

 
See the AndesCore™ AX45MP-1C Processor Reference Manual for detail. 
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15.2 Register Configuration 
 
Base Address: H’0_1100_0000 

 
The following table shows a machine timer register list. 

 

Table 15.1 Register List 

Register Name Abbreviation R/W Initial Value Address Access Size 

mtime[31:0] MT_L R/W H’0000_0000 H’0 32/64 

mtime[63:32] MT_H R/W H’0000_0000 H’4 32/64 

mtimecmp0[31:0] MTCMP_L R/W H’0000_0000 H’8 32/64 

mtimecmp0[63:32] MTCMP_H R/W H’0000_0000 H’C 32/64 

 

 

15.3 Register Descriptions 
See the AndesCore™ AX45MP-1C Processor Reference Manual. 
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16. Multi-Function Timer Pulse Unit 3 (MTU3a) 

16.1 Overview 
This LSI has an on-chip multi-function timer pulse unit 3 (MTU3a), consisting of eight 16-bit timer channels and one 
32- bit timer channel. 

Table 16.1 shows the specifications of the MTU and Table 16.2 lists the functions of the MTU. Figure 16.1 and 
Figure 16.2 are block diagrams of the MTU. 

 

Table 16.1 MTU Specifications (1/2) 

Item Description 

Pulse input/output 28 lines max. 

Pulse input 3 lines 

Count clock 11 clocks for each channel (14 clocks for MTU0, 12 clocks for MTU2, and 10 clocks for MTU5, 
four clocks for MTU1-MTU2 combination (when LWA = 1)) 

Operating frequency Up to 100 MHz 

Available operations [MTU0 to MTU4, MTU6, MTU7, and MTU8] 
● Waveform output on compare match 
● Input capture function (noise filter setting available) 
● Counter-clearing operation 
● Simultaneous writing to multiple timer counters (TCNT) (excluding MTU8) 
● Simultaneous clearing on compare match or input capture (excluding MTU8) 
● Simultaneous input and output to registers in synchronization with counter operations 

(excluding MTU8) 
● Up to 12-phase PWM output in combination with synchronous operation (excluding MTU8) 

 [MTU0 MTU3, MTU4, MTU6, MTU7, and MTU8] 
● Buffer operation specifiable 

 [MTU1, MTU2] 
● Phase counting mode can be specified independently 
● 32-bit phase counting mode can be specified for interlocked operation of MTU1 and MTU2 

(when TMDR3.LWA = 1) 
● Cascade connection operation available 

 [MTU3, MTU4, MTU6, and MTU7] 
● Through interlocked operation of MTU3/4 and MTU6/7, the positive and negative signals in six 

phases (12 phases in total) can be output in complementary PWM and reset-synchronized 
PWM operation. 

● In complementary PWM mode, values can be transferred from buffer registers to temporary 
registers at crests and troughs of the timer-counter values or when the buffer registers (TGRD 
registers in MTU4 and MTU7) are written to. 

● Double-buffering selectable in complementary PWM mode 

 [MTU3 and MTU4] 
● Through interlocking with MTU0, a mode for driving AC synchronous motors (brushless DC 

motors) by using complementary PWM output and reset-synchronized PWM output is settable 
and allows the selection of two types of waveform output (chopping or level) 

 [MTU5] 
● Capable of operation as a dead-time compensation counter 

 [MTU0/MTU5, MTU1, MTU2, and MTU8] 
32-bit phase counting mode specifiable by combining MTU1 and MTU2 and through interlocked 
operation with MTU0/MTU5 and MTU8 

Interrupt-skipping function ● In complementary PWM mode, interrupts on crests and troughs of counter values and triggers 
to start conversion by the A/D converter can be skipped 

Interrupt sources 43 sources 

Buffer operation Automatic transfer of register data (transfer from the buffer register to the timer register) 



 
 

RZ/Five Group 16. Multi-Function Timer Pulse Unit 3 (MTU3a) 

R01UH0986EJ0100  Rev.1.00 Page 528 of 2513 
Jun 30, 2022 

 
 

 

  

Table 16.1 MTU Specifications (2/2) 

Item Description 

Trigger generation A/D converter start triggers can be generated 

 A/D converter start request delaying function enables A/D converter to be started with any desired 
timing and to be synchronized with PWM output 

Low power consumption function The MTU3a can be placed in the module-stop state. 

 

Table 16.2 MTU Functions (1/2) 

Item  MTU0 MTU1 MTU2 

MTU1 & 
MTU2  
(LWA = 1) MTU3 MTU4 MTU5 MTU6 MTU7 MTU8 

Count clock  P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 
MTCLKC 
MTCLKD 
MTIOC1A 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 
MTCLKC 

MTCLKA 
MTCLKB 
MTCLKC 
MTCLKD 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTIOC1A 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 

P0ϕ/1 
P0ϕ/2 
P0ϕ/4 
P0ϕ/8 
P0ϕ/16 
P0ϕ/32 
P0ϕ/64 
P0ϕ/256 
P0ϕ/1024 
MTCLKA 
MTCLKB 

External clocks in phase-
counting mode 

— MTCLKA 
MTCLKB 

MTCLKA 
MTCLKB 
MTCLKC 
MTCLKD 

MTCLKA 
MTCLKB 
MTCLKC 
MTCLKD 

— — — — — — 

General registers (TGR) TGRA 
TGRB 
TGRE 

TGRA 
TGRB 

TGRA 
TGRB 

TGRALW 
TGRBLW 

TGRA 
TGRB 

TGRA 
TGRB 

TGRU 
TGRV 
TGRW 

TGRA 
TGRB 

TGRA 
TGRB 

TGRA 
TGRB 

General registers/ buffer 
registers 

TGRC 
TGRD 
TGRF 

— — — TGRC 
TGRD 
TGRE 

TGRC 
TGRD 
TGRE 
TGRF 

— TGRC 
TGRD 
TGRE 

TGRC 
TGRD 
TGRE 
TGRF 

TGRC 
TGRD 

I/O pins  MTIOC0A 
MTIOC0B 
MTIOC0C 
MTIOC0D 

MTIOC1A 
MTIOC1B 

MTIOC2A 
MTIOC2B 

MTIOC1A 
MTIOC1B 

MTIOC3A 
MTIOC3B 
MTIOC3C 
MTIOC3D 

MTIOC4A 
MTIOC4B 
MTIOC4C 
MTIOC4D 

MTIC5U 
MTIC5V 
MTIC5W 

MTIOC6A 
MTIOC6B 
MTIOC6C 
MTIOC6D 

MTIOC7A 
MTIOC7B 
MTIOC7C 
MTIOC7D 

MTIOC8A 
MTIOC8B 
MTIOC8C 
MTIOC8D 

Counter clear function TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGRALW/ 
TGRBLW 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

Compare 
match output 

0 output    —   —    

1 output    —   —    

Toggle output    —   —    

Input capture function    *1      *2 

Synchronous operation    —   —   — 

PWM mode 1     —   —   — 

PWM mode 2     — — — — — — — 

Complementary PWM mode — — — —   —   — 

Reset-synchronized PWM 
mode 

— — — —   —   — 

AC synchronous motor drive 
mode 

 — — —   — — — — 

Phase counting mode —    — — — — — — 

Buffer operation  — — —   —    

Dead time compensation 
counter function 

— — — — — — — — — — 

DMAC activation TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGRALW/ 
TGRBLW 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 
and TCNT 
overflow/ 
underflow*3 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 

TGR 
compare 
match or 
input capture 
and TCNT 
overflow/ 
underflow*3 

TGR 
compare 
match or 
input capture 
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Table 16.2 MTU Functions (2/2) 

Item  MTU0 MTU1 MTU2 

MTU1 & 
MTU2  
(LWA = 1) MTU3 MTU4 MTU5 MTU6 MTU7 MTU8 

A/D converter start trigger TGRA 
compare 
match or 
input capture 
TGRE 
compare 
match 

TGRA 
compare 
match or 
input capture 

TGRA 
compare 
match or 
input capture 

TGRALW 
input capture 

TGRA 
compare 
match or 
input capture 

TGRA 
compare 
match or 
input capture, 
or TCNT 
underflow 
(trough) in 
complementa
ry PWM 
mode 

— TGRA 
compare 
match or 
input capture 

TGRA 
compare 
match or 
input capture, 
or TCNT 
underflow 
(trough) in 
complementa
ry PWM 
mode 

— 

Interrupt sources Seven 
sources 
• Compare 
match or 
input capture 
0A 
• Compare 
match or 
input capture 
0B 
• Compare 
match or 
input capture 
0C 
• Compare 
match or 
input capture 
0D 
• Compare 
match0E 
• Compare 
match0F 
• Overflow 

Four sources 
• Compare 
match or 
input capture 
1A 
• Compare 
match or 
input capture 
1B 
• Overflow 
• Underflow 

Four sources 
• Compare 
match or 
input capture 
2A 
• Compare 
match or 
input capture 
2B 
• Overflow 
• Underflow 

Four sources 
• Input 
capture 1A 
• Input 
capture 1B 
• Overflow 
• Underflow 

Five sources 
• Compare 
match or 
input capture 
3A 
• Compare 
match or 
input capture 
3B 
• Compare 
match or 
input capture 
3C 
• Compare 
match or 
input capture 
3D 
• Overflow 

Five sources 
• Compare 
match or 
input capture 
4A 
• Compare 
match or 
input capture 
4B 
• Compare 
match or 
input capture 
4C 
• Compare 
match or 
input capture 
4D 
• Overflow or 
underflow*3 

Three 
sources 
• Compare 
match or 
input capture 
5U 
• Compare 
match or 
input capture 
5V 
• Compare 
match or 
input capture 
5W 

Five sources 
• Compare 
match or 
input capture 
6A 
• Compare 
match or 
input capture 
6B 
• Compare 
match or 
input capture 
6C 
• Compare 
match or 
input capture 
6D 
• Overflow 

Five sources 
• Compare 
match or 
input capture 
7A 
• Compare 
match or 
input capture 
7B 
• Compare 
match or 
input capture 
7C 
• Compare 
match or 
input capture 
7D 
• Overflow or 
underflow*3 

Five sources 
• Compare 
match or 
input capture 
8A 
• Compare 
match or 
input capture 
8B 
• Compare 
match or 
input capture 
8C 
• Compare 
match or 
input capture 
8D 
• Overflow 

A/D converter start request 
delaying function 

— — — — — • A/D 
converter 
start request 
at a match 
between 
TADCORA 
and TCNT or 
A/D converter 
start request 
at a match 
between 
TADCORB 
and TCNT 

— — • A/D 
converter 
start request 
at a match 
between 
TADCORA 
and TCNT or 
A/D converter 
start request 
at a match 
between 
TADCORB 
and TCNT 

— 

Interrupt skipping 1 — — — — • Skips TGRA 
compare 
match 
interrupts 

• Skips TCIV 
interrupts 

— • Skips TGRA 
compare 
match 
interrupts 

• Skips TCIV 
interrupts 

— 

Interrupt skipping 2 — — — — — • Skipping in 
compare 
count 
between 
TADCORA 
and TCNT, 
and 
TADCORB 
and TCNT 

— — • Skipping in 
compare 
count 
between 
TADCORA 
and TCNT, 
and 
TADCORB 
and TCNT 

— 

Remarks: : Possible  —: Not possible 

Note 1. When LWA is 1, the TGRALW capture source can be selected from either of the following: an input from MTIOC1A or 
MTU0.TGRA compare match/input capture event. 
The TGRBLW capture source can be selected from any of the following: an input from MTIOC1B, MTU0.TGRC compare 
match/ input capture event, or MTU8.TGRC compare match event. 

Note 2. Capture in MTU8 is supported only in normal mode. 

Note 3. The underflow interrupt source is valid only in complementary PWM mode. 
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A/D converter start signal

         Interrupt request signals
MTU3: TGIA3

TGIB3
TGIC3
TGID3
TCIV3

MTU4: TGIA4
TGIB4
TGIC4
TGID4
TCIV4

                  Clock input
Internal clock: P0φ

P0φ/2
P0φ/4
P0φ/8
P0φ/16
P0φ/32
P0φ/64
P0φ/256
P0φ/1024

Internal peripheral bus

TRG4ABN
External clock: MTCLKA

MTCLKB
MTCLKC
MTCLKD
MTIOC1A

         Interrupt request signals
MTU0: TGIA0

TGIB0
TGIC0
TGID0
TGIE0
TGIF0
TCIV0

MTU1: TGIA1
TGIB1
TCIV1
TCIU1

MTU2: TGIA2
TGIB2
TCIV2
TCIU2

MTU8: TGIA8
TGIB8
TGIC8
TGID8
TCIV8

                  I/O pins
MTU3: MTIOC3A

MTIOC3B
MTIOC3C
MTIOC3D

MTU4: MTIOC4A
MTIOC4B
MTIOC4C
MTIOC4D

                  I/O pins
MTU0: MTIOC0A

MTIOC0B
MTIOC0C
MTIOC0D

MTU1: MTIOC1A
MTIOC1B

MTU2: MTIOC2A
MTIOC2B

MTU8: MTIOC8A
MTIOC8B
MTIOC8C
MTIOC8D

TCR: Timer control register
TCR2: Timer control register 2
TMDR: Timer mode register 1
TMDR2A: Timer mode register 2
TMDR3: Timer mode register 3
TIOR: Timer I/O control register
TIORH: Timer I/O control register H
TIORL: Timer I/O control register L
TIER: Timer interrupt enable register
TIER2: Timer interrupt enable register 2
TSR: Timer status register
TBTM: Timer buffer operation transfer mode register
TCNT: Timer counter
TCNTLW: Timer longword counter
TGRA: Timer general register A
TGRALW: Timer longword general register A
TGRB: Timer general register B
TGRBLW: Timer longword general register B
TGRC: Timer general register C
TGRD: Timer general register D
TGRE: Timer general register E
TGRF: Timer general register F
TSTRA: Timer start register
TSYRA: Timer synchronous register
TCSYSTR: Timer counter synchronous start register

TRWERA: Timer read/write enable register
TOERA: Timer output master enable register
TOCR1A: Timer output control register 1
TOCR2A: Timer output control register 2
TOLBRA: Timer output level buffer register
TGCRA: Timer gate control register A
TCNTSA: Timer subcounter
TCDRA: Timer cycle data register
TCBRA: Timer cycle buffer register
TDDRA: Timer dead time data register
TDERA: Timer dead time enable register
TBTERA: Timer buffer transfer set register
TWCRA: Timer waveform control register
TICCR: Timer input capture control register
TADCR: Timer A/D converter start request control register
TADCORA: Timer A/D converter start request cycle set register A
TADCORB: Timer A/D converter start request cycle set register B
TADCOBRA: Timer A/D converter start request cycle set buffer register A
TADCOBRB: Timer A/D converter start request cycle set buffer register B
TITMRA: Timer interrupt skipping mode register
TITCR1A: Timer interrupt skipping set register 1
TITCR2A: Timer interrupt skipping set register 2
TITCNT1A: Timer interrupt skipping counter 1
TITCNT2A: Timer interrupt skipping counter 2
NFCRn: Noise filter control register n
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Figure 16.1 Block Diagram of MTU (MTU0 to MTU4, MTU8) 
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         Interrupt request signals
MTU6: TGIA6

TGIB6
TGIC6
TGID6
TCIV6

MTU7: TGIA7
TGIB7
TGIC7
TGID7
TCIV7

                  Clock input
Internal clock: P0φ

P0φ/2
P0φ/4
P0φ/8
P0φ/16
P0φ/32
P0φ/64
P0φ/256
P0φ/1024

External clock: MTCLKA
MTCLKB
MTIOC1A

         Interrupt request signals
MTU5: TGIU5

TGIV5
TGIW5

                  I/O pins
MTU6: MTIOC6A

MTIOC6B
MTIOC6C
MTIOC6D

MTU7: MTIOC7A
MTIOC7B
MTIOC7C
MTIOC7D

TCR: Timer control register
TCRU: Timer control register U
TCR2U: Timer control register 2U
TCRV: Timer control register V
TCR2V: Timer control register 2V
TCRW: Timer control register W
TCR2W: Timer control register 2W
TMDR1: Timer mode register 1
TMDR2B: Timer mode register 2
TIORH: Timer I/O control register H
TIORL: Timer I/O control register L
TIORU: Timer I/O control register U
TIORV: Timer I/O control register V
TIORW: Timer I/O control register W
TIER: Timer interrupt enable register
TSR: Timer status register
TCNT: Timer counter
TCNTU: Timer counter U
TCNTV: Timer counter V
TCNTW: Timer counter W
TGRA: Timer general register A
TGRB: Timer general register B
TGRC: Timer general register C
TGRD: Timer general register D
TGRE: Timer general register E
TGRF: Timer general register F
TGRU: Timer general register U
TGRV: Timer general register V
TGRW: Timer general register W
TCNTCMPCLR: Timer compare match clear register

TSTRB: Timer start register
TSYRB: Timer synchronous register
TSYCR: Timer synchronous clear register
TCSYSTR: Timer counter synchronous start register
TRWERB: Timer read/write enable register
TOERB: Timer output master enable register
TOCR1B: Timer output control register 1
TOCR2B: Timer output control register 2
TOLBRB: Timer output level buffer register
TCDRB: Timer cycle data register
TCBRB: Timer cycle buffer register
TDDRB: Timer dead time data register
TDERB: Timer dead time enable register
TCNTSB: Timer subcounter
TBTERB: Timer buffer transfer set register
TWCRB: Timer waveform control register
TADCR: Timer A/D converter start request control register
TADCORA: Timer A/D converter start request cycle set register A
TADCORB: Timer A/D converter start request cycle set register B
TADCOBRA: Timer A/D converter start request cycle set buffer register A
TADCOBRB: Timer A/D converter start request cycle set buffer register B
TITMRB: Timer interrupt skipping mode register
TITCR1B: Timer interrupt skipping set register 1
TITCR2B: Timer interrupt skipping set register 2
TITCNT1B: Timer interrupt skipping counter 1
TITCNT2B: Timer interrupt skipping counter 2
NFCRn Noise filter control register n
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Figure 16.2 Block Diagram of MTU (MTU5 to MTU7) 
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Table 16.4 Register configuration (2/5) 

Channel Register Name Abbreviation Address Access size 

MTU2 Timer general register B TGRB H’140A 16 

 Timer control register 2 TCR2 H’140C 8 

 Noise filter control register 2 NFCR2 H’1292 8 

MTU3 Timer control register TCR H’1200 8 

 Timer mode register 1 TMDR1 H’1202 8 

 Timer I/O control register H TIORH H’1204 8 

 Timer I/O control register L TIORL H’1205 8 

 Timer interrupt enable register TIER H’1208 8 

 Timer counter TCNT H’1210 16 

 Timer general register A TGRA H’1218 16 

 Timer general register B TGRB H’121A 16 

 Timer general register C TGRC H’1224 16 

 Timer general register D TGRD H’1226 16 

 Timer control register 2 TCR2 H’124C 8 

 Timer general register E TGRE H’1272 16 

 Timer status register TSR H’122C 8 

 Timer buffer operation transfer mode register TBTM H’1238 8 

 Noise filter control register 3 NFCR3 H’1293 8 

MTU4 Timer control register TCR H’1201 8 

 Timer mode register 1 TMDR1 H’1203 8 

 Timer I/O control register H TIORH H’1206 8 

 Timer I/O control register L TIORL H’1207 8 

 Timer interrupt enable register TIER H’1209 8 

 Timer counter TCNT H’1212 16 

 Timer general register A TGRA H’121C 16 

 Timer general register B TGRB H’121E 16 

 Timer general register C TGRC H’1228 16 

 Timer general register D TGRD H’122A 16 

 Timer control register 2 TCR2 H’124D 8 

 Timer general register E TGRE H’1274 16 

 Timer general register F TGRF H’1276 16 

 Timer status register TSR H’122D 8 

 Timer buffer operation transfer mode register TBTM H’1239 8 

 Timer A/D converter start request control register TADCR H’1240 16 

 Timer A/D converter start request cycle set register A TADCORA H’1244 16 

 Timer A/D converter start request cycle set register B TADCORB H’1246 16 

 Timer A/D converter start request cycle set buffer register A TADCOBRA H’1248 16 

 Timer A/D converter start request cycle set buffer register B TADCOBRB H’124A 16 

 Noise filter control register 4 NFCR4 H’1294 8 

MTU5 Timer counter U TCNTU H’1C80 16 

 Timer general register U TGRU H’1C82 16 

 Timer control register U TCRU H’1C84 8 

 Timer control register 2U TCR2U H’1C85 8 

 Timer I/O control register U TIORU H’1C86 8 

 Timer counter V TCNTV H’1C90 16 
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Table 16.4 Register configuration (3/5) 

Channel Register Name Abbreviation Address Access size 

MTU5 Timer general register V TGRV H’1C92 16 

 Timer control register V TCRV H’1C94 8 

 Timer control register 2V TCR2V H’1C95 8 

 Timer I/O control register V TIORV H’1C96 8 

 Timer counter W TCNTW H’1CA0 16 

 Timer general register W TGRW H’1CA2 16 

 Timer control register W TCRW H’1CA4 8 

 Timer control register 2W TCR2W H’1CA5 8 

 Timer I/O control register W TIORW H’1CA6 8 

 Timer interrupt enable register TIER H’1CB2 8 

 Timer start register TSTR H’1CB4 8 

 Timer compare match clear register TCNTCMPCLR H’1CB6 8 

 Noise filter control register 5 NFCR5 H’1A95 8 

MTU6 Timer control register TCR H’1A00 8 

 Timer mode register 1 TMDR1 H’1A02 8 

 Timer I/O control register H TIORH H’1A04 8 

 Timer I/O control register L TIORL H’1A05 8 

 Timer interrupt enable register TIER H’1A08 8 

 Timer counter TCNT H’1A10 16 

 Timer general register A TGRA H’1A18 16 

 Timer general register B TGRB H’1A1A 16 

 Timer general register C TGRC H’1A24 16 

 Timer general register D TGRD H’1A26 16 

 Timer control register 2 TCR2 H’1A4C 8 

 Timer general register E TGRE H’1A72 16 

 Timer synchronous clear register TSYCR H’1A50 8 

 Timer status register TSR H’1A2C 8 

 Timer buffer operation transfer mode register TBTM H’1A38 8 

 Noise filter control register 6 NFCR6 H’1A93 8 

MTU7 Timer control register TCR H’1A01 8 

 Timer mode register 1 TMDR1 H’1A03 8 

 Timer I/O control register H TIORH H’1A06 8 

 Timer I/O control register L TIORL H’1A07 8 

 Timer interrupt enable register TIER H’1A09 8 

 Timer counter TCNT H’1A12 16 

 Timer general register A TGRA H’1A1C 16 

 Timer general register B TGRB H’1A1E 16 

 Timer general register C TGRC H’1A28 16 

 Timer general register D TGRD H’1A2A 16 

 Timer control register 2 TCR2 H’1A4D 8 

 Timer general register E TGRE H’1A74 16 

 Timer general register F TGRF H’1A76 16 

 Timer status register TSR H’1A2D 8 

 Timer buffer operation transfer mode register TBTM H’1A39 8 

 Timer A/D converter start request control register TADCR H’1A40 16 
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Table 16.4 Register configuration (4/5) 

Channel Register Name Abbreviation Address Access size 

MTU7 Timer A/D converter start request cycle set register A TADCORA H’1A44 16 

 Timer A/D converter start request cycle set register B TADCORB H’1A46 16 

 Timer A/D converter start request cycle set buffer register A TADCOBRA H’1A48 16 

 Timer A/D converter start request cycle set buffer register B TADCOBRB H’1A4A 16 

 Noise filter control register 7 NFCR7 H’1A94 8 

MTU8 Timer control register TCR H’1600 8 

 Timer mode register 1 TMDR1 H’1601 8 

 Timer I/O control register H TIORH H’1602 8 

 Timer I/O control register L TIORL H’1603 8 

 Timer interrupt enable register TIER H’1604 8 

 Timer control register 2 TCR2 H’1606 8 

 Timer counter TCNT H’1608 32 

 Timer general register A TGRA H’160C 32 

 Timer general register B TGRB H’1610 32 

 Timer general register C TGRC H’1614 32 

 Timer general register D TGRD H’1618 32 

 Noise filter control register 8 NFCR8 H’1298 8 

MTU Timer output master enable register A TOERA H’120A 8 

 Timer gate control register A TGCRA H’120D 8 

 Timer output control register 1A TOCR1A H’120E 8 

 Timer output control register 2A TOCR2A H’120F 8 

 Timer cycle data register A TCDRA H’1214 16 

 Timer dead time data register A TDDRA H’1216 16 

 Timer subcounter A TCNTSA H’1220 16 

 Timer cycle buffer register A TCBRA H’1222 16 

 Timer interrupt skipping set register 1A TITCR1A H’1230 8 

 Timer interrupt skipping counter 1A TITCNT1A H’1231 8 

 Timer buffer transfer set register A TBTERA H’1232 8 

 Timer dead time enable register A TDERA H’1234 8 

 Timer output level buffer register A TOLBRA H’1236 8 

 Timer interrupt skipping mode register A TITMRA H’123A 8 

 Timer interrupt skipping set register 2A TITCR2A H’123B 8 

 Timer interrupt skipping counter 2A TITCNT2A H’123C 8 

 Timer waveform control register A TWCRA H’1260 8 

 Timer mode register 2A TMDR2A H’1270 8 

 Timer read/write enable register A TRWERA H’1284 8 

 Timer start register A TSTRA H’1280 8 

 Timer synchronous register A TSYRA H’1281 8 

 Timer output master enable register B TOERB H’1A0A 8 

 Timer output control register 1B TOCR1B H’1A0E 8 

 Timer output control register 2B TOCR2B H’1A0F 8 

 Timer cycle data register B TCDRB H’1A14 16 

 Timer dead time data register B TDDRB H’1A16 16 

 Timer subcounter B TCNTSB H’1A20 16 

 Timer cycle buffer register B TCBRB H’1A22 16 
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Table 16.4 Register configuration (5/5) 

Channel Register Name Abbreviation Address Access size 

MTU Timer interrupt skipping set register 1B TITCR1B H’1A30 8 

 Timer interrupt skipping counter 1B TITCNT1B H’1A31 8 

 Timer buffer transfer set register B TBTERB H’1A32 8 

 Timer dead time enable register B TDERB H’1A34 8 

 Timer output level buffer register B TOLBRB H’1A36 8 

 Timer interrupt skipping mode register B TITMRB H’1A3A 8 

 Timer interrupt skipping set register 2B TITCR2B H’1A3B 8 

 Timer interrupt skipping counter 2B TITCNT2B H’1A3C 8 

 Timer waveform control register B TWCRB H’1A60 8 

 Timer mode register 2B TMDR2B H’1A70 8 

 Timer start register B TSTRB H’1A80 8 

 Timer synchronous register B TSYRB H’1A81 8 

 Timer read/write enable register B TRWERB H’1A84 8 

 Timer counter synchronous start register TCSYSTR H’1282 8 
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Table 16.7 TPSC[2:0], TPSC2[2:0] (MTU0) 

 TCR2[2:0] TCR[2:0]  

 Bit 2 Bit 1 Bit 0 Bit 2 Bit 1 Bit 0  

Channel TPSC22 TPSC21 TPSC20 TPSC2 TPSC1 TPSC0 Description 

MTU0 0 0 0 0 0 0 Internal clock: counts on P0φ/1 

 0 0 0 0 0 1 Internal clock: counts on P0φ/4 

 0 0 0 0 1 0 Internal clock: counts on P0φ/16 

 0 0 0 0 1 1 Internal clock: counts on P0φ/64 

 0 0 0 1 0 0 External clock: counts on MTCLKA pin input 

 0 0 0 1 0 1 External clock: counts on MTCLKB pin input 

 0 0 0 1 1 0 External clock: counts on MTCLKC pin input 

 0 0 0 1 1 1 External clock: counts on MTCLKD pin input 

 0 0 1 x x x Internal clock: counts on P0φ/2 

 0 1 0 x x x Internal clock: counts on P0φ/8 

 0 1 1 x x x Internal clock: counts on P0φ/32 

 1 0 0 x x x Internal clock: counts on P0φ/256 

 1 0 1 x x x Internal clock: counts on P0φ/1024 

 1 1 0 x x x Setting prohibited 

 1 1 1 x x x External clock: counts on MTIOC1A pin input 

Remarks: x: Don’t care 
 

Table 16.8 TPSC[2:0], TPSC2[2:0] (MTU1) 

 TCR2[2:0] TCR[2:0]  

 Bit 2 Bit 1 Bit 0 Bit 2 Bit 1 Bit 0  

Channel TPSC22 TPSC21 TPSC20 TPSC2 TPSC1 TPSC0 Description 

MTU1 0 0 0 0 0 0 Internal clock: counts on P0φ/1 

 0 0 0 0 0 1 Internal clock: counts on P0φ/4 

 0 0 0 0 1 0 Internal clock: counts on P0φ/16 

 0 0 0 0 1 1 Internal clock: counts on P0φ/64 

 0 0 0 1 0 0 External clock: counts on MTCLKA pin input 

 0 0 0 1 0 1 External clock: counts on MTCLKB pin input 

 0 0 0 1 1 0 Internal clock: counts on P0φ/256 

 0 0 0 1 1 1 Overflow/underflow of MTU2.TCNT 

 0 0 1 x x x Internal clock: counts on P0φ/2 

 0 1 0 x x x Internal clock: counts on P0φ/8 

 0 1 1 x x x Internal clock: counts on P0φ/32 

 1 0 0 x x x Internal clock: counts on P0φ/1024 

 1 0 1 x x x Setting prohibited 

 1 1 0 x x x Setting prohibited 

 1 1 1 x x x Setting prohibited 

Note: This setting has no effect when MTU1 is in phase counting mode. 

Remarks: x: Don’t care 
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Table 16.9 TPSC[2:0], TPSC2[2:0] (MTU2) 

 TCR2[2:0] TCR[2:0]  

 Bit 2 Bit 1 Bit 0 Bit 2 Bit 1 Bit 0  

Channel TPSC22 TPSC21 TPSC20 TPSC2 TPSC1 TPSC0 Description 

MTU2 0 0 0 0 0 0 Internal clock: counts on P0φ/1 

 0 0 0 0 0 1 Internal clock: counts on P0φ/4 

 0 0 0 0 1 0 Internal clock: counts on P0φ/16 

 0 0 0 0 1 1 Internal clock: counts on P0φ/64 

 0 0 0 1 0 0 External clock: counts on MTCLKA pin input 

 0 0 0 1 0 1 External clock: counts on MTCLKB pin input 

 0 0 0 1 1 0 External clock: counts on MTCLKC pin input 

 0 0 0 1 1 1 Internal clock: counts on P0φ/1024 

 0 0 1 x x x Internal clock: counts on P0φ/2 

 0 1 0 x x x Internal clock: counts on P0φ/8 

 0 1 1 x x x Internal clock: counts on P0φ/32 

 1 0 0 x x x Internal clock: counts on P0φ/256 

 1 0 1 x x x Setting prohibited 

 1 1 0 x x x Setting prohibited 

 1 1 1 x x x Setting prohibited 

Note: This setting has no effect when the MTU2 is in phase counting mode. 

Remarks: x: Don’t care 
 

Table 16.10 TPSC[2:0], TPSC2[2:0] (MTU3, MTU4, MTU6, MTU7, and MTU8) 

 TCR2[2:0] TCR[2:0]  

 Bit 2 Bit 1 Bit 0 Bit 2 Bit 1 Bit 0  

Channel TPSC22 TPSC21 TPSC20 TPSC2 TPSC1 TPSC0 Description 

MTU3 
MTU4 
MTU6 
MTU7 
MTU8 

0 0 0 0 0 0 Internal clock: counts on P0φ/1 

0 0 0 0 0 1 Internal clock: counts on P0φ/4 

0 0 0 0 1 0 Internal clock: counts on P0φ/16 

0 0 0 0 1 1 Internal clock: counts on P0φ/64 

0 0 0 1 0 0 Internal clock: counts on P0φ/256 

 0 0 0 1 0 1 Internal clock: counts on P0φ/1024 

 0 0 0 1 1 0 External clock: counts on MTCLKA pin input 

 0 0 0 1 1 1 External clock: counts on MTCLKB pin input 

 0 0 1 x x x Internal clock: counts on P0φ/2 

 0 1 0 x x x Internal clock: counts on P0φ/8 

 0 1 1 x x x Internal clock: counts on P0φ/32 

 1 0 0 x x x Setting prohibited 

 1 0 1 x x x Setting prohibited 

 1 1 0 x x x Setting prohibited 

 1 1 1 x x x Setting prohibited 

Remarks: x: Don’t care 
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Table 16.11 TPSC[1:0], TPSC2[2:0] (MTU5) 

 TCR2[2:0] TCR[1:0]  

 Bit 2 Bit 1 Bit 0 Bit 1 Bit 0  

Channel TPSC22 TPSC21 TPSC20 TPSC1 TPSC0 Description 

MTU5 0 0 0 0 0 Internal clock: counts on P0φ/1 

 0 0 0 0 1 Internal clock: counts on P0φ/4 

 0 0 0 1 0 Internal clock: counts on P0φ/16 

 0 0 0 1 1 Internal clock: counts on P0φ/64 

 0 0 1 x x Internal clock: counts on P0φ/2 

 0 1 0 x x Internal clock: counts on P0φ/8 

 0 1 1 x x Internal clock: counts on P0φ/32 

 1 0 0 x x Internal clock: counts on P0φ/256 

 1 0 1 x x Internal clock: counts on P0φ/1024 

 1 1 0 x x Setting prohibited 

 1 1 1 x x Internal clock: counts on MTIOC1A pin input 

Remarks: x: Don’t care 
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16.2.4 Timer Mode Registers 2 (TMDR2A and TMDR2B) 
 

Address(es):  MTU.TMDR2A H’0_1000_1270, MTU.TMDR2B H’0_1000_1A70 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — — — DRS         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 DRS 0 R/W Double Buffer Select 
0: Double buffer function is disabled 
1: Double buffer function is enabled 

b7 to b1 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

TMDR2A and TMDR2B specify the double buffer function in complementary PWM mode 3 (transfer at the crest and 
trough of the counter value). The MTU has two TMDR2 registers, one each for MTU3 (TMDR2A) and MTU6 
(TMDR2B). TMDR2A and TMDR2B values should be specified only while TCNT operation is stopped. 

DRS Bit (Double Buffer Select) 
This bit enables or disables the double buffer function in complementary PWM mode. 

  





 
 

RZ/Five Group 16. Multi-Function Timer Pulse Unit 3 (MTU3a) 

R01UH0986EJ0100  Rev.1.00 Page 550 of 2513 
Jun 30, 2022 

 
 

 

  

Table 16.13 Setting and Combination of the TMDR3 Register 

 TMDR3.LWA = 0 TMDR3.LWA = 1 

Register Symbol Access mode Symbol Access mode 

Counter in MTU1*1 MTU1.TCNT Word MTU1.TCNT_1_LW Longword 

Counter in MTU2 MTU2.TCNT Word   

General register A in MTU1 MTU1.TGRA Word MTU1.TGRA_1_LW Longword 

General register A in MTU2 MTU2.TGRA Word   

General register B in MTU1 MTU1.TGRB Word MTU1.TGRB_1_LW Longword 

General register B in MTU2 MTU2.TGRB Word   

Note 1. When the LWA bit is set to 1, setting the count clock for MTU1 as MTU2.TCNT overflow/underflow is not required. 
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The TIOR register controls the TGR register. The MTU has a total of 17 TIOR registers, two each for MTU0, MTU3, 
MTU4, MTU6, MTU7, and MTU8, one each for MTU1 and MTU2, and three (MTU5.TIORU/TIORV/TIORW) for 
MTU5. The TIOR register should be set when the TMDR register setting is normal mode, PWM mode, or phase 
counting mode. 

Note that TIOR is affected by the TMDR1 setting. 

The initial output specified by TIOR is valid when the counter is stopped (the CSTn bits in TSTRA and TSTRB are 
cleared to 0). Note also that, in PWM mode 2, the output at the point at which the counter is cleared to 0 is specified. 
When TGRC or TGRD is designated for buffer operation, this setting is invalid and the register operates as a buffer 
register. 

 

Table 16.14 TIORH (MTU0) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 MTU0.TGRB Function MTIOC0B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 0 1 x  Input capture at both edges. 

1 1 x x  Capture input source is the clock source for counting in 
MTU1. 
Input capture on counting up or down by TCNT (LWA = 0) 
or TCNTLW (LWA = 1) in MTU1*1 

Remarks: Don’t care 

Note 1. Input capture will not be generated in MTU0 if P0φ/1 is selected as the count clock for MTU1. Select a clock other than P0φ/1. 
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Table 16.15 TIORL (MTU0) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOD3 IOD2 IOD1 IOD0 MTU0.TGRD Function MTIOC0D Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register*1 Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 0 1 x  Input capture at both edges. 

1 1 x x  Capture input source is the clock source for counting in 
MTU1. 
Input capture on counting up or down by TCNT (LWA = 0) 
or TCNTLW (LWA = 1) in MTU1*2 

Remarks: Don’t care 

Note 1. When the MTU0.TMDR1.BFB is set to 1 and MTU0.TGRD is used as a buffer register, this setting is invalid and input 
capture/ output compare is not generated. 

Note 2. Input capture will not be generated in MTU0 if P0φ/1 is selected as the count clock for MTU1. Select a clock other than P0φ/1. 
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Table 16.16 TIOR (MTU1) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 
MTU1.TGRB/TGRBLW 
Function MTIOC1B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 0 1 x  Input capture at both edges. 

1 1 0 0  Input capture at occurrence of compare match or input 
capture in the MTU0.TGRC register 

1 1 1 x  Input capture at occurrence of compare match in the 
MTU8.TGRC register 

Remarks: x: Don’t care 
 

Table 16.17 TIOR (MTU2) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 MTU2.TGRB Function MTIOC2B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
  



 
 

RZ/Five Group 16. Multi-Function Timer Pulse Unit 3 (MTU3a) 

R01UH0986EJ0100  Rev.1.00 Page 556 of 2513 
Jun 30, 2022 

 
 

 

  

Table 16.18 TIORH (MTU3) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 MTU3.TGRB Function MTIOC3B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.19 TIORL (MTU3) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOD3 IOD2 IOD1 IOD0 MTU3.TGRD Function MTIOC3D Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFB bit in MTU3.TMDR1 is set to 1 and MTU3.TGRD is used as a buffer register, this setting is invalid and input 
capture/output compare is not generated. 
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Table 16.20 TIORH (MTU4) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 MTU4.TGRB Function MTIOC4B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.21 TIORL (MTU4) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOD3 IOD2 IOD1 IOD0 MTU4.TGRD Function MTIOC4D Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFB bit in MTU4.TMDR1 is set to 1 and MTU4.TGRD is used as a buffer register, this setting is invalid and input 
capture/output compare is not generated. 
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Table 16.22 TIORH (MTU6) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 MTU6.TGRB Function MTIOC6B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.23 TIORL (MTU6) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOD3 IOD2 IOD1 IOD0 MTU6.TGRD Function MTIOC6D Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFB bit in MTU6.TMDR1 is set to 1 and MTU6.TGRD register is used as a buffer register, this setting is invalid and 
input capture/output compare is not generated. 
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Table 16.24 TIORH (MTU7) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 MTU7.TGRB Function MTIOC7B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.25 TIORL (MTU7) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOD3 IOD2 IOD1 IOD0 MTU7.TGRD Function MTIOC7D Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFB bit in MTU7.TMDR1 is set to 1 and MTU7.TGRD register is used as a buffer register, this setting is invalid and 
input capture/output compare is not generated. 
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Table 16.26 TIORH (MTU8) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOB3 IOB2 IOB1 IOB0 MTU8.TGRB Function MTIOC8B Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 0 1 x  Input capture at both edges. 

1 1 x x  Capture input source is the clock source for counting in 
MTU1. 
Input capture on counting up or down by MTU1.TCNT 
(LWA = 0) or MTU1.TCNTLW (LWA = 1)*1 

Remarks: x: Don’t care 

Note 1. Input capture will not be generated in MTU8 if P0φ/1 is selected as the count clock for MTU1. Select a clock other than P0φ/1. 
 

Table 16.27 TIORL (MTU8) 

Bit 7 Bit 6 Bit 5 Bit 4 Description 

IOD3 IOD2 IOD1 IOD0 MTU8.TGRD Function MTIOC8D Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFB bit of the TMDR1 register is set to 1 and the TGRD register is used as a buffer register in MTU8, this setting is 
invalid and input capture/output compare is not generated.  
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Table 16.28 TIORH (MTU0) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 MTU0.TGRA Function MTIOC0A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 0 1 x  Input capture at both edges. 

1 1 0 0  Capture input source is the clock source for counting in 
MTU1. 
Input capture on counting up or down by TCNT (LWA = 0) 
or TCNTLW (LWA = 1) in MTU1*1 

1 1 1 x  Input capture on generation of compare match with 
MTU8.TGRC 

Remarks: x: Don’t care 

Note 1. Input capture will not be generated in MTU0 if P0φ/1 is selected as the count clock for MTU1. Select a clock other than P0φ/1. 
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Table 16.29 TIORL (MTU0) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOC3 IOC2 IOC1 IOC0 MTU0.TGRC Function MTIOC0C Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register*1 Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 0 1 x  Input capture at both edges. 

1 1 x x  Capture input source is the clock source for counting in 
MTU1. 
Input capture on counting up or down by TCNT (LWA = 0) 
or TCNTLW (LWA = 1) in MTU1*2 

Remarks: x: Don’t care 

Note 1. When the BFA bit in MTU0.TMDR1 is set to 1 and MTU0.TGRC is used as a buffer register, this setting is invalid and input 
capture/output compare is not generated. 

Note 2. Input capture will not be generated in MTU0 if P0φ/1 is selected as the count clock for MTU1. Select a clock other than P0φ/1. 
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Table 16.30 TIOR (MTU1) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 
MTU1.TGRA/TGRALW 
Function MTIOC1A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 0 1 x  Input capture at both edges. 

1 1 x x  Input capture at generation of MTU0.TGRA compare 
match/input capture. 

Remarks: x: Don’t care 
 

Table 16.31 TIOR (MTU2) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 MTU2.TGRA Function MTIOC2A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
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Table 16.32 TIORH (MTU3) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 MTU3.TGRA Function MTIOC3A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.33 TIORL (MTU3) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOC3 IOC2 IOC1 IOC0 MTU3.TGRC Function MTIOC3C Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFA bit in MTU3.TMDR1 is set to 1 and MTU3.TGRC is used as a buffer register, this setting is invalid and input 
capture/output compare is not generated. 
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Table 16.34 TIORH (MTU4) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 MTU4.TGRA Function MTIOC4A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.35 TIORL (MTU4) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOC3 IOC2 IOC1 IOC0 MTU4.TGRC Function MTIOC4C Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFA bit in MTU4.TMDR1 is set to 1 and MTU4.TGRC register is used as a buffer register, this setting is invalid and 
input capture/output compare is not generated. 

  



 
 

RZ/Five Group 16. Multi-Function Timer Pulse Unit 3 (MTU3a) 

R01UH0986EJ0100  Rev.1.00 Page 566 of 2513 
Jun 30, 2022 

 
 

 

  

Table 16.36 TIORH (MTU6) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 MTU6.TGRA Function MTIOC6A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.37 TIORL (MTU6) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOC3 IOC2 IOC1 IOC0 MTU6.TGRC Function MTIOC6C Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFA bit in MTU6.TMDR1 is set to 1 and MTU6.TGRC register is used as a buffer register, this setting is invalid and 
input capture/output compare is not generated. 
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Table 16.38 TIORH (MTU7) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 MTU7.TGRA Function MTIOC7A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.39 TIORL (MTU7) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOC3 IOC2 IOC1 IOC0 MTU7.TGRC Function MTIOC7C Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register*1 Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the BFA bit in MTU7.TMDR1 is set to 1 and MTU7.TGRC register is used as a buffer register, this setting is invalid and 
input capture/output compare is not generated. 
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Table 16.40 TIORH (MTU8) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOA3 IOA2 IOA1 IOA0 MTU8.TGRA Function MTIOC8A Pin Function 

0 0 0 0 Output compare register Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 0 0 0 Input capture register Input capture at rising edge. 

1 0 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 
 

Table 16.41 TIORL (MTU8) 

Bit 3 Bit 2 Bit 1 Bit 0 Description 

IOC3 IOC2 IOC1 IOC0 MTU8.TGRC Function MTIOC8C Pin Function 

0 0 0 0 Output compare register*1 Output prohibited 

0 0 0 1  Initial output is low. 
Low output at compare match. 

0 0 1 0  Initial output is low. 
High output at compare match. 

0 0 1 1  Initial output is low. 
Toggle output at compare match. 

0 1 0 0  Output prohibited 

0 1 0 1  Initial output is high. 
Low output at compare match. 

0 1 1 0  Initial output is high. 
High output at compare match. 

0 1 1 1  Initial output is high. 
Toggle output at compare match. 

1 x 0 0 Input capture register Input capture at rising edge. 

1 x 0 1  Input capture at falling edge. 

1 x 1 x  Input capture at both edges. 

Remarks: x: Don’t care 

Note 1. When the MTU8.TMDR1.BFA bit is set to 1 and the MTU8.TGRC register is used as a buffer register, this setting is invalid 
and input capture/output compare is not generated. 
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16.2.7 Timer Compare Match Clear Register (TCNTCMPCLR) 
 

Address(es):  MTU5.TCNTCMPCLR H’0_1000_1CB6 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — CMPCL

R5U 
CMPCL

R5V 
CMPCL

R5W         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 CMPCLR5W 0 R/W TCNT Compare Clear 5W 
0: Disables MTU5.TCNTW to be cleared to H’0000 at MTU5.TCNTW and 

MTU5.TGRW compare match or input capture 
1: Enables MTU5.TCNTW to be cleared to H’0000 at MTU5.TCNTW and 

MTU5.TGRW compare match or input capture 

b1 CMPCLR5V 0 R/W TCNT Compare Clear 5V 
0: Disables MTU5.TCNTV to be cleared to H’0000 at MTU5.TCNTV and 

MTU5.TGRV compare match or input capture 
1: Enables MTU5.TCNTV to be cleared to H’0000 at MTU5.TCNTV and 

MTU5.TGRV compare match or input capture 

b2 CMPCLR5U 0 R/W TCNT Compare Clear 5U 
0: Disables MTU5.TCNTU to be cleared to H’0000 at MTU5.TCNTU and 

MTU5.TGRU compare match or input capture 
1: Enables MTU5.TCNTU to be cleared to H’0000 at MTU5.TCNTU and 

MTU5.TGRU compare match or input capture 

b7 to b3 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

TCNTCMPCLR specifies requests to clear MTU5.TCNTU, MTU5.TCNTV, and MTU5.TCNTW. The MTU has one 
TCNTCMPCLR (on MTU5). 
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16.2.8 Timer Interrupt Enable Register (TIER) 

(1) MTU1.TIER, MTU2.TIER 
 

Address(es):  MTU1.TIER H’0_1000_1384, MTU2.TIER H’0_1000_1404 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 TTGE — TCIEU TCIEV — — TGIEB TGIEA         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

(2) MTU0.TIER, MTU3.TIER, MTU6.TIER 
 

Address(es):  MTU0.TIER H’0_1000_1304, MTU3.TIER H’0_1000_1208, MTU6.TIER H’0_1000_1A08 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 TTGE — — TCIEV TGIED TGIEC TGIEB TGIEA         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

(3) MTU4.TIER, MTU7.TIER 
 

Address(es):  MTU4.TIER H’0_1000_1209, MTU7.TIER H’0_1000_1A09 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 TTGE TTGE2 — TCIEV TGIED TGIEC TGIEB TGIEA         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

(4) MTU8.TIER 
 

Address(es):  MTU8.TIER H’0_1000_1604 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — TCIEV TGIED TGIEC TGIEB TGIEA         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         
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Bit Bit Name 
Initial 
Value R/W Description 

b0 TGIEA 0 R/W TGR Interrupt Enable A 
0: Interrupt requests (TGIA) disabled 
1: Interrupt requests (TGIA) enabled 

b1 TGIEB 0 R/W TGR Interrupt Enable B 
0: Interrupt requests (TGIB) disabled 
1: Interrupt requests (TGIB) enabled 

b2 TGIEC 0 R/W TGR Interrupt Enable C 
0: Interrupt requests (TGIC) disabled 
1: Interrupt requests (TGIC) enabled 

b3 TGIED 0 R/W TGR Interrupt Enable D 
0: Interrupt requests (TGID) disabled 
1: Interrupt requests (TGID) enabled 

b4 TCIEV 0 R/W Overflow Interrupt Enable 
0: Interrupt requests (TCIV) disabled 
1: Interrupt requests (TCIV) enabled 

b5 TCIEU 0 R/W Underflow Interrupt Enable 
0: Interrupt requests (TCIU) disabled 
1: Interrupt requests (TCIU) enabled 

b6 TTGE2 0 R/W A/D Converter Start Request Enable 2 
0: A/D converter start request generation by MTUn.TCNT underflow (trough) 

disabled 
1: A/D converter start request generation by MTUn.TCNT underflow (trough) 

enabled 

b7 TTGE 0 R/W A/D Converter Start Request Enable 
0: A/D converter start request generation disabled 
1: A/D converter start request generation enabled 

Note: n = 4, 7 
 

The TIER register enables or disables interrupt requests from each channel. The MTU has a total of ten TIER registers, 
two for MTU0 and one each for MTU1 to MTU8. 

TGIEA and TGIEB Bits (TGR Interrupt Enable A and B) 
Each bit enables or disables interrupt requests (TGIn) (n = A, B). 

TGIEC and TGIED Bits (TGR Interrupt Enable C and D) 
Each bit enables or disables an interrupt request (TGIn) (n = C, D). 

In MTU1 and MTU2, these bits are reserved. They are read as 0. The write value should be 0. 

TCIEV Bit (Overflow Interrupt Enable) 
This bit enables or disables interrupt requests (TCIV). 

TCIEU Bit (Underflow Interrupt Enable) 
This bit enables or disables interrupt requests (TCIU). 

In MTU0, MTU3, MTU4, MTU6, MTU7, and MTU8, this bit is reserved. It is read as 0. The write value should be 0. 
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TTGE2 Bit (A/D Converter Start Request Enable 2) 
This bit enables or disables generation of A/D converter start requests by MTUn.TCNT underflow (trough) in 
complementary PWM mode (n = 4, 7). 

In MTU0 to MTU3, MTU6, and MTU8, this bit is reserved. It is read as 0. The write value should be 0. 

TTGE Bit (A/D Converter Start Request Enable) 
This bit enables or disables generation of A/D converter start requests by TGRA input capture/compare match. MTU8 
is a reserved bit. It is read as 0. The write value should be 0. 

 

(5) MTU0.TIER2 
 

Address(es):  MTU0.TIER2 H’0_1000_1324 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 TTGE2 — — — — — TGIEF TGIEE         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 TGIEE 0 R/W TGR Interrupt Enable E 
0: Interrupt requests (TGIE) disabled 
1: Interrupt requests (TGIE) enabled 

b1 TGIEF 0 R/W TGR Interrupt Enable F 
0: Interrupt requests (TGIF) disabled 
1: Interrupt requests (TGIF) enabled 

b6 to b2 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

b7 TTGE2 0 R/W A/D Converter Start Request Enable 2 
0: A/D converter start request generation by compare match between MTU0.TCNT 

and MTU0.TGRE disabled 
1: A/D converter start request generation by compare match between MTU0.TCNT 

and MTU0.TGRE enabled 

 

TGIEE and TGIEF Bits (TGR Interrupt Enable E and F) 
Each bit enables or disables interrupt requests by compare match between MTU0.TCNT and MTU0.TGRn (n = E, F). 

TTGE2 Bit (A/D Converter Start Request Enable 2) 
This bit enables or disables AD converter start requests by compare match between TCNT and TGRE in MTU0. 
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(6) MTU5.TIER 
 

Address(es):  MTU5.TIER H’0_1000_1CB2 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — TGIE5U TGIE5V TGIE5W         

                 Initial Value 0 0 0 0 0 0 0 1         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 TGIE5W 0 R/W TGR Interrupt Enable 5W 
0: Interrupt requests TGIW5 disabled 
1: Interrupt requests TGIW5 enabled 

b1 TGIE5V 0 R/W TGR Interrupt Enable 5V 
0: Interrupt requests TGIV5 disabled 
1: Interrupt requests TGIV5 enabled 

b2 TGIE5U 0 R/W TGR Interrupt Enable 5U 
0: Interrupt requests TGIU5 disabled 
1: Interrupt requests TGIU5 enabled 

b7 to b3 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

TGIE5n Bits (TGR Interrupt Enable 5n) 
Each bit enables or disables interrupt requests (TGIn5) (n = U, V, W). 
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16.2.9 Timer Status Register (TSR) 

(1) MTU1.TSR, MTU2.TSR 
 

Address(es):  MTU1.TSR H’0_1000_1385, MTU2.TSR H’0_1000_1405 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 TCFD — — — — — — —         

                 Initial Value 1 1 0 0 0 0 0 0         

R/W R R/W R/W R/W R/W R/W R/W R/W         

 

(2) MTU3.TSR, MTU4.TSR, MTU6.TSR, MTU7.TSR 
 

Address(es):  MTU3.TSR H’0_1000_122C, MTU4.TSR H’0_1000_122D, MTU6.TSR H’0_1000_1A2C,  
MTU7.TSR H’0_1000_1A2D 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 TCFD — — — — — — —         

                 Initial Value 1 1 0 0 0 0 0 0         

R/W R R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b5 to b0 — All 0 R/W Reserved 
The read value is undefined. The write value should be 1. 

b6 — 1 R/W Reserved 
This bit is read as 1. The write value should be 1. 

b7 TCFD 1 R Count Direction Flag 
0: TCNT counts down 
1: TCNT counts up 

 

TSR indicates the states of each of the channels. The MTU has a total of six TSR registers, one each for MTU1 to 
MTU4, MTU6, and MTU7. 

TCFD Flag (Count Direction Flag) 
Status flag that indicates the direction in which TCNT is counting in MTU1 to MTU4, MTU6, and MTU7. 
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16.2.10 Timer Buffer Operation Transfer Mode Register (TBTM) 

(1) MTU0.TBTM 
 

Address(es):  MTU0.TBTM H’0_1000_1326 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — TTSE TTSB TTSA         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

(2) MTU3.TBTM, MTU4.TBTM, MTU6.TBTM, MTU7.TBTM 
 

Address(es):  MTU3.TBTM H’0_1000_1238, MTU4.TBTM H’0_1000_1239, MTU6.TBTM H’0_1000_1A38,  
MTU7.TBTM H’0_1000_1A39 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — — TTSB TTSA         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 TTSA 0 R/W Timing Select A 
0: When compare match A occurs in each channel, data is transferred from TGRC 

to TGRA 
1: When TCNT is cleared in each channel, data is transferred from TGRC to TGRA 

b1 TTSB 0 R/W Timing Select B 
0: When compare match B occurs in each channel, data is transferred from TGRD 

to TGRB 
1: When TCNT is cleared in each channel, data is transferred from TGRD to TGRB 

b2 TTSE 0 R/W Timing Select E 
0: When compare match E occurs in MTU0, data is transferred from MTU0.TGRF 

to MTU0.TGRE 
1: When MTU0.TCNT is cleared in MTU0, data is transferred from MTU0.TGRF to 

MTU0.TGRE 

b7 to b3 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

TBTM specifies the timing for transferring data from the buffer register to the timer general register in PWM mode. 
The MTU has a total of five TBTM registers, one each for MTU0, MTU3, MTU4, MTU6, and MTU7. 

TTSA Bit (Timing Select A) 
This bit specifies the timing for transferring data from TGRC to TGRA in each channel when they are used together for 
buffer operation. When a channel is not set to PWM mode, do not set the TTSA bit in the channel to 1. 
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TTSB Bit (Timing Select B) 
This bit specifies the timing for transferring data from TGRD to TGRB in each channel when they are used together for 
buffer operation. When a channel is not set to PWM mode, do not set the TTSB bit in the channel to 1. 

TTSE Bit (Timing Select E) 
This bit specifies the timing for transferring data from MTU0.TGRF to MTU0.TGRE when they are used together for 
buffer operation. 

In MTU3, MTU4, MTU6, and MTU7, this bit is reserved. It is read as 0 and the write value should be 0. When a 
channel is not set to PWM mode, do not set the TTSE bit in the channel to 1. 
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16.2.11 Timer Input Capture Control Register (TICCR) 
 

Address(es):  MTU1.TICCR H’0_1000_1390 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — I2BE I2AE I1BE I1AE         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 I1AE 0 R/W Input Capture Enable 
0: Does not include the MTIOC1A pin in the MTU2.TGRA input capture conditions 
1: Includes the MTIOC1A pin in the MTU2.TGRA input capture conditions 

b1 I1BE 0 R/W Input Capture Enable 
0: Does not include the TMTIOC1B pin in the MTU2.TGRB input capture conditions 
1: Includes the MTIOC1B pin in the MTU2.TGRB input capture conditions 

b2 I2AE 0 R/W Input Capture Enable 
0: Does not include the MTIOC2A pin in the MTU1.TGRA input capture conditions 
1: Includes the MTIOC2A pin in the MTU1.TGRA input capture conditions 

b3 I2BE 0 R/W Input Capture Enable 
0: Does not include the MTIOC2B pin in the MTU1.TGRB input capture conditions 
1: Includes the MTIOC2B pin in the MTU1.TGRB input capture conditions 

b7 to b4 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

TICCR specifies input capture conditions when MTU1.TCNT and MTU2.TCNT are cascaded. The MTU has one 
TICCR for MTU1. 
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16.2.12 Timer Synchronous Clear Register (TSYCR) 
 

Address(es):  MTU6.TSYCR H’0_1000_1A50 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 CE0A CE0B CE0C CE0D CE1A CE1B CE2A CE2B         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 CE2B 0 R/W Clear Enable 2B 
0: Disables counter clearing by the MTU2.TGIB2 interrupt generation timing. 
1: Enables counter clearing by the MTU2.TGIB2 interrupt generation timing. 

b1 CE2A 0 R/W Clear Enable 2A 
0: Disables counter clearing by the MTU2.TGIA2 interrupt generation timing*1. 
1: Enables counter clearing by the MTU2.TGIA2 interrupt generation timing*1. 

b2 CE1B 0 R/W Clear Enable 1B 
0: Disables counter clearing by the MTU1.TGIB1 interrupt generation timing*1. 
1: Enables counter clearing by the MTU1.TGIB1 interrupt generation timing*1. 

b3 CE1A 0 R/W Clear Enable 1A 
0: Disables counter clearing by the MTU1.TGIA1 interrupt generation timing*1. 
1: Enables counter clearing by the MTU1.TGIA1 interrupt generation timing*1. 

b4 CE0D 0 R/W Clear Enable 0D 
0: Disables counter clearing by the MTU0.TGID0 interrupt generation timing*1. 
1: Enables counter clearing by the MTU0.TGID0 interrupt generation timing*1. 

b5 CE0C 0 R/W Clear Enable 0C 
0: Disables counter clearing by the MTU0.TGIC0 interrupt generation timing*1. 
1: Enables counter clearing by the MTU0.TGIC0 interrupt generation timing*1. 

b6 CE0B 0 R/W Clear Enable 0B 
0: Disables counter clearing by the MTU0.TGIB0 interrupt generation timing*1. 
1: Enables counter clearing by the MTU0.TGIB0 interrupt generation timing*1. 

b7 CE0A 0 R/W Clear Enable 0A 
0: Disables counter clearing by the MTU0.TGIA0 interrupt generation timing*1. 
1: Enables counter clearing by the MTU0.TGIA0 interrupt generation timing*1. 

Note 1. This does not depend on the TIERn.TGIEm bit setting. (n = 0, 1, 2; m = A, B, C, D) 
 

TSYCR specifies synchronous clear conditions for MTU6.TCNT and MTU7.TCNT. The MTU has one TSYCR for 
MTU1. 

CEnm Bits (Clear Enable nm; n = 0, 1, 2; m = A, B, C, D) 
These bits enable or disable counter clearing by the MTUn.TGImn interrupt generation timing. 

  







 
 

RZ/Five Group 16. Multi-Function Timer Pulse Unit 3 (MTU3a) 

R01UH0986EJ0100  Rev.1.00 Page 582 of 2513 
Jun 30, 2022 

 
 

 

  

16.2.15 Timer General Register (TGR) 

(1) MTU0.TGR to MTU7.TGR 
 

Address(es):  MTU0.TGRA H’0_1000_1308, MTU0.TGRB H’0_1000_130A, MTU0.TGRC H’0_1000_130C,  
MTU0.TGRD H’0_1000_130E, MTU0.TGRE H’0_1000_1320, MTU0.TGRF H’0_1000_1322, 
MTU1.TGRA H’0_1000_1388, MTU1.TGRB H’0_1000_138A, MTU2.TGRA H’0_1000_1408,  
MTU2.TGRB H’0_1000_140A, MTU3.TGRA H’0_1000_1218, MTU3.TGRB H’0_1000_121A,  
MTU3.TGRC H’0_1000_1224, MTU3.TGRD H’0_1000_1226, MTU3.TGRE H’0_1000_1272,  
MTU4.TGRA H’0_1000_121C, MTU4.TGRB H’0_1000_121E, MTU4.TGRC H’0_1000_1228,  
MTU4.TGRD H’0_1000_122A, MTU4.TGRE H’0_1000_1274, MTU4.TGRF H’0_1000_1276, 
MTU5.TGRU H’0_1000_1C82, MTU5.TGRV H’0_1000_1C92, MTU5.TGRW H’0_1000_1CA2, 
MTU6.TGRA H’0_1000_1A18, MTU6.TGRB H’0_1000_1A1A, MTU6.TGRC H’0_1000_1A24,  
MTU6.TGRD H’0_1000_1A26, MTU6.TGRE H’0_1000_1A72, MTU7.TGRA H’0_1000_1A1C,  
MTU7.TGRB H’0_1000_1A1E, MTU7.TGRC H’0_1000_1A28, MTU7.TGRD H’0_1000_1A2A,  
MTU7.TGRE H’0_1000_1A74, MTU7.TGRF H’0_1000_1A76 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
  

                 Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Note: TGR must not be accessed in eight bits; it should be accessed in 16 bits. The initial value of TGR is H’FFFF. 
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16.2.17 Timer Start Registers (TSTRA, TSTRB, and TSTR) 

(1) MTU.TSTRA (MTU0, MTU1, MTU2, MTU3, MTU4, MTU8) 
 

Address(es):  MTU.TSTRA H’0_1000_1280 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 CST4 CST3 — — CST8 CST2 CST1 CST0         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 CST0 0 R/W Counter Start 0 
0: MTU0.TCNT counting is stopped 
1: MTU0.TCNT performs count operation 

b1 CST1 0 R/W Counter Start 1 
0: MTU1.TCNT counting is stopped 
1: MTU1.TCNT performs count operation 

b2 CST2 0 R/W Counter Start 2 
0: MTU2.TCNT counting is stopped 
1: MTU2.TCNT performs count operation 

b3 CST8 0 R/W Counter start 8 
0: MTU8.TCNT counting is stopped 
1: MTU8.TCNT performs count operation. 

b5, b4 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

b6 CST3 0 R/W Counter Start 3 
0: MTU3.TCNT counting is stopped 
1: MTU3.TCNT performs count operation 

b7 CST4 0 R/W Counter Start 4 
0: MTU4.TCNT counting is stopped 
1: MTU4.TCNT performs count operation 

Note: When 1 is written to a bit in TCSYSTR, the corresponding bit in TSTRA is also set to 1 automatically. 
 

The TSTRA register starts or stops TCNT operation in MTU0 to MTU4 and MTU8. TSTRA starts or stops TCNT 
operation in MTU0 to MTU4. 

TSTRB starts or stops TCNT operation in MTU6 and MTU7. TSTR starts or stops TCNT operation in MTU5. 

Before setting the operating mode in TMDR1 or setting the TCNT count clock in TCR, be sure to stop the TCNT 
counting. 

CSTn Bits (Counter Start n) (n = 0, 1, 2, 3, 4, 8) 
Each bit starts or stops TCNT in the corresponding channel. 

If 0 is written to the CSTn bit during operation with the MTIOC pin designated for output, the counter stops. In this 
case, the initial output value specified by the TOCR1A or TOCR2A register is output from the MTIOC pin in 
complementary PWM mode or reset-synchronized PWM mode. 

In the other modes, the level of the output compare signal from the MTIOC pin is retained. If TIOR is written to while 
the CSTn bit is 0, the level of output from the pin will be updated to the specified initial output value.  
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(2) MTU.TSTRB(MTU6, MTU7) 
 

Address(es):  MTU.TSTRB H’0_1000_1A80 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 CST7 CST6 — — — — — —         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b5 to b0 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

b6 CST6 0 R/W Counter Start 6 
0: MTU6.TCNT counting is stopped 
1: MTU6.TCNT performs count operation 

b7 CST7 0 R/W Counter Start 7 
0: MTU7.TCNT counting is stopped 
1: MTU7.TCNT performs count operation 

Note: When 1 is written to a bit in TCSYSTR, the corresponding bit in TSTRB is also set to 1 automatically. 
 

CSTn Bits (Counter Start n) (n = 6, 7) 
Each bit starts or stops TCNT in the corresponding channel. 

If 0 is written to the CSTn bit during operation with the MTIOC pin designated for output, the counter stops. In this 
case, the initial output value specified by the TOCR1B or TOCR2B register is output from the MTIOC pin in 
complementary PWM mode or reset-synchronized PWM mode. 

In the other modes, the level of the output compare signal from the MTIOC pin is retained. If TIOR is written to while 
the CSTn bit is 0, the level of output from the pin will be updated to the specified initial output value. 
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(3) MTU5.TSTR(MTU5) 
 

Address(es):  MTU5.TSTR H’0_1000_1CB4 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — CSTU5 CSTV5 CSTW5         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 CSTW5 0 R/W Counter Start W5 
0: MTU5.TCNTW counting is stopped 
1: MTU5.TCNTW performs count operation 

b1 CSTV5 0 R/W Counter Start V5 
0: MTU5.TCNTV counting is stopped 
1: MTU5.TCNTV performs count operation 

b2 CSTU5 0 R/W Counter Start U5 
0: MTU5.TCNTU counting is stopped 
1: MTU5.TCNTU performs count operation 

b7 to b3 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 
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16.2.18 Timer Synchronous Registers (TSYRA and TSYRB) 

(1) MTU.TSYRA(MTU0, MTU1, MTU2, MTU3, MTU4) 
 

Address(es):  MTU.TSYRA H’0_1000_1281 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 SYNC4 SYNC3 — — — SYNC2 SYNC1 SYNC0         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 SYNC0 0 R/W Timer Synchronous Operation 0 
0: MTU0.TCNT operates independently  

(TCNT setting/clearing is not related to other channels). 
1: MTU0.TCNT performs synchronous operation. 

(TCNT synchronous setting/synchronous clearing is enabled.) 

b1 SYNC1 0 R/W Timer Synchronous Operation 1 
0: MTU1.TCNT operates independently  

(TCNT setting/clearing is not related to other channels). 
1: MTU1.TCNT performs synchronous operation. 

(TCNT synchronous setting/synchronous clearing is enabled.) 

b2 SYNC2 0 R/W Timer Synchronous Operation 2 
0: MTU2.TCNT operates independently  

(TCNT setting/clearing is not related to other channels). 
1: MTU2.TCNT performs synchronous operation. 

(TCNT synchronous setting/synchronous clearing is enabled.) 

b5 to b3 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

b6 SYNC3 0 R/W Timer Synchronous Operation 3 
0: MTU3.TCNT operates independently  

(TCNT setting/clearing is not related to other channels). 
1: MTU3.TCNT performs synchronous operation. 

(TCNT synchronous setting/synchronous clearing is enabled.) 

b7 SYNC4 0 R/W Timer Synchronous Operation 4 
0: MTU4.TCNT operates independently  

(TCNT setting/clearing is not related to other channels). 
1: MTU4.TCNT performs synchronous operation. 

(TCNT synchronous setting/synchronous clearing is enabled.) 

 

TSYRA selects independent operation or synchronous operation of TCNT in MTU0 to MTU4. TSYRB selects 
independent operation or synchronous operation of TCNT in MTU6 and MTU7. A channel performs synchronous 
operation when the corresponding bit in TSYR is set to 1. 

SYNCn Bits (Timer Synchronous Operation n) (n = 0, 1, 2, 3, 4) 
Each bit selects whether operation is independent of or synchronized with other channels. 

When synchronous operation is selected, the TCNT synchronous setting of multiple channels and synchronous clearing 
by counter clearing on another channel are possible. 

To set synchronous operation, the SYNC bits for at least two channels must be set to 1. To set synchronous clearing, in 
addition to the SYNC bit, the TCNT clearing source must also be set by means of the TCR.CCLR[2:0] bits.  
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(2) MTU.TSYRB(MTU6, MTU7) 
 

Address(es):  MTU.TSYRB H’0_1000_1A81 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 SYNC7 SYNC6 — — — — — —         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b5 to b0 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

b6 SYNC6 0 R/W Timer Synchronous Operation 6 
0: MTU6.TCNT operates independently  

(TCNT setting/clearing is not related to other channels). 
1: MTU6.TCNT performs synchronous operation. 

(TCNT synchronous setting/synchronous clearing is enabled.) 

b7 SYNC7 0 R/W Timer Synchronous Operation 7 
0: MTU7.TCNT operates independently  

(TCNT setting/clearing is not related to other channels). 
1: MTU7.TCNT performs synchronous operation. 

(TCNT synchronous setting/synchronous clearing is enabled.) 

 

SYNCn Bits (Timer Synchronous Operation n) (n = 6, 7) 
Each bit selects whether operation is independent of or synchronized with other channels. 

When synchronous operation is selected, the TCNT synchronous setting of multiple channels and synchronous clearing 
by counter clearing on another channel are possible. 

To set synchronous operation, the SYNC bits for at least two channels must be set to 1. To set synchronous clearing, in 
addition to the SYNC bit, the TCNT clearing source must also be set by means of bits TCR.CCLR[2:0]. 
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16.2.19 Timer Counter Synchronous Start Register (TCSYSTR) 
 

Address(es):  MTU.TCSYSTR H’0_1000_1282 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 SCH0 SCH1 SCH2 SCH3 SCH4 — SCH6 SCH7         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/(W)*1 R/(W)*1 R/(W)*1 R/(W)*1 R/(W)*1 R R/(W)*1 R/(W)*1         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 SCH7 0 R/(W)
*1 

Synchronous Start 7 
0: Does not specify synchronous start for MTU7.TCNT 
1: Specifies synchronous start for MTU7.TCNT 

b1 SCH6 0 R/(W)
*1 

Synchronous Start 6 
0: Does not specify synchronous start for MTU6.TCNT 
1: Specifies synchronous start for MTU6.TCNT 

b2 — 0 R Reserved 
This bit is read as 0. The write value should be 0. 

b3 SCH4 0 R/(W)
*1 

Synchronous Start 4 
0: Does not specify synchronous start for MTU4.TCNT 
1: Specifies synchronous start for MTU4.TCNT 

b4 SCH3 0 R/(W)
*1 

Synchronous Start 3 
0: Does not specify synchronous start for MTU3.TCNT 
1: Specifies synchronous start for MTU3.TCNT 

b5 SCH2 0 R/(W)
*1 

Synchronous Start 2 
0: Does not specify synchronous start for MTU2.TCNT 
1: Specifies synchronous start for MTU2.TCNT 

b6 SCH1 0 R/(W)
*1 

Synchronous Start 1 
0: Does not specify synchronous start for MTU1.TCNT 
1: Specifies synchronous start for MTU1.TCNT 

b7 SCH0 0 R/(W)
*1 

Synchronous Start 0 
0: Does not specify synchronous start for MTU0.TCNT 
1: Specifies synchronous start for MTU0.TCNT 

Note 1. Only 1 can be written to this bit. It is automatically cleared to 0 when counting begins. 
 

TCSYSTR specifies synchronous start of the counters. 

SCH7 Bit (Synchronous Start 7) 
This bit controls synchronous start of TCNT in MTU7. [Clearing condition] 

● When the CST7 bit in TSTRB is set to 1 while SCH7 = 1 

SCH6 Bit (Synchronous Start 6) 
This bit controls synchronous start of TCNT in MTU6. [Clearing condition] 

● When the CST6 bit in TSTRB is set to 1 while SCH6 = 1 
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SCH4 Bit (Synchronous Start 4) 
This bit controls synchronous start of TCNT in MTU4. [Clearing condition] 

● When the CST4 bit in TSTRA is set to 1 while SCH4 = 1 

SCH3 Bit (Synchronous Start 3) 
This bit controls synchronous start of TCNT in MTU3. [Clearing condition] 

● When the CST3 bit in TSTRA is set to 1 while SCH3 = 1 

SCH2 Bit (Synchronous Start 2) 
This bit controls synchronous start of TCNT in MTU2. [Clearing condition] 

● When the CST2 bit in TSTRA is set to 1 while SCH2 = 1 

SCH1 Bit (Synchronous Start 1) 
This bit controls synchronous start of TCNT in MTU1. [Clearing condition] 

● When the CST1 bit in TSTRA is set to 1 while SCH1 = 1 

SCH0 Bit (Synchronous Start 0) 
This bit controls synchronous start of TCNT in MTU0. [Clearing condition] 

● When the CST0 bit in TSTRA is set to 1 while SCH0 = 1 
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16.2.20 Timer Read/Write Enable Registers (TRWERA and TRWERB) 
 

Address(es):  MTU.TRWERA H’0_1000_1284, MTU.TRWERB H’0_1000_1A84 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — — — RWE         

                 Initial Value 0 0 0 0 0 0 0 1         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 RWE 1 R/W Read/Write Enable 
0: Read/write access to the registers is disabled 
1: Read/write access to the registers is enabled 

b7 to b1 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

TRWERA enables or disables access to the registers and counters that have write-protection capability against 
accidental modification in MTU3 and MTU4. 

TRWERB enables or disables access to the registers and counters that have write-protection capability against 
accidental modification in MTU6 and MTU7. 

RWE Bit (Read/Write Enable) 
This bit enables or disables access to the registers that have write-protection capability against accidental modification. 

[Clearing condition] 

When 0 is written to the RWE bit after reading RWE = 1 

● Registers and Counters having Write-Protection Capability against Accidental Modification (TRWERA) 

24 registers: MTUn.TCR, MTUn.TCR2, MTUn.TMDR1, MTUn.TIORH, MTUn.TIORL, MTUn.TIER, 
MTUn.TGRA, MTUn.TGRB, TOERA, TOCR1A, TOCR2A, TGCRA, TCDRA, TDDRA, and MTUn.TCNT (n = 3, 
4) 

●  Registers and Counters having Write-Protection Capability against Accidental Modification (TRWERB)  

23 registers: MTUn.TCR, MTUn.TCR2, MTUn.TMDR1, MTUn.TIORH, MTUn.TIORL, MTUn.TIER, 
MTUn.TGRA, MTUn.TGRB, TOERB, TOCR1B, TOCR2B, TCDRB, TDDRB, and MTUn.TCNT (n = 6, 7) 
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Table 16.45 MTIOCmB Output Level Select Function 

Bit 0 Function 

   Compare Match Output 

OLS1P Initial Output Active Level Up-Counting Down-Counting 

0 High level Low level Low level High level 

1 Low level High level High level Low level 

Note: m = 3, 6 
 

Table 16.46 MTIOCmD Output Level Select Function 

Bit 1 Function 

   Compare Match Output 

OLS1N Initial Output Active Level Up-Counting Down-Counting 

0 High level Low level High level Low level 

1 Low level High level Low level High level 

Note: m = 3, 6 

Note: The initial output value of negative-phase waveform changes to an active level after the dead time has passed since counting 
starts. 

 

Table 16.47 MTIOCmA Output Level Select Function 

Bit 2 Function 

   Compare Match Output 

OLS2P Initial Output Active Level Up-Counting Down-Counting 

0 High level Low level Low level High level 

1 Low level High level High level Low level 

Note: m = 4, 7 
 

Table 16.48 MTIOCmC Output Level Select Function 

Bit 3 Function 

   Compare Match Output 

OLS2N Initial Output Active Level Up-Counting Down-Counting 

0 High level Low level High level Low level 

1 Low level High level Low level High level 

Note: m = 4, 7 

Note: The initial output value of negative-phase waveform changes to an active level after the dead time has passed since counting 
starts. 

 

Table 16.49 MTIOCmB Output Level Select Function 

Bit 4 Function 

   Compare Match Output 

OLS3P Initial Output Active Level Up-Counting Down-Counting 

0 High level Low level Low level High level 

1 Low level High level High level Low level 

Note: m = 4, 7 
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Table 16.50 MTIOCmD Output Level Select Function 

Bit 5 Function 

   Compare Match Output 

OLS3N Initial Output Active Level Up-Counting Down-Counting 

0 High level Low level High level Low level 

1 Low level High level Low level High level 

Note: m = 4, 7 

Note: The initial output value of negative-phase waveform changes to an active level after the dead time has passed since counting 
starts. 

 

Table 16.51 Setting of TOCR2j.BF[1:0] Bits 

Bit 7 Bit 6 Description 

BF1 BF0 Complementary PWM Mode Reset-Synchronized PWM Mode 

0 0 Does not transfer data from the buffer register 
(TOLBRj) to TOCR2j. 

Does not transfer data from the buffer register 
(TOLBRj) to TOCR2j. 

 1 Transfers data from the buffer register (TOLBRj) to 
TOCR2j at the crest of the MTUn.TCNT count. 

Transfers data from the buffer register (TOLBRj) to 
TOCR2j when MTUm.TCNT or MTUn.TCNT is 
cleared. 

1 0 Transfers data from the buffer register (TOLBRj) to 
TOCR2j at the trough of the MTUn.TCNT count. 

Setting prohibited 

 1 Transfers data from the buffer register (TOLBRj) to 
TOCR2j at the crest and trough of the MTUn.TCNT 
count. 

Setting prohibited 

Note: n = 4, 7;  
m = 3, 6;  
j = A, B 
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N Bit (Negative-Phase Output (N) Control) 
This bit selects the level output or the reset-synchronized PWM/complementary PWM output for the negative-phase 
output pins (MTIOC3D, MTIOC4C, and MTIOC4D pins). 

BDC Bit (Brushless DC Motor) 
This bit selects whether to make the functions of TGCRA effective or ineffective. 

 

Table 16.52 Output Level Select Function 

Bit 2 Bit 1 Bit 0 Function 

   MTIOC3B MTIOC4A MTIOC4B MTIOC3D MTIOC4C MTIOC4D 

WF VF UF U Phase V Phase W Phase U Phase V Phase W Phase 

0 0 0 OFF OFF OFF OFF OFF OFF 

  1 ON OFF OFF OFF OFF ON 

 1 0 OFF ON OFF ON OFF OFF 

  1 OFF ON OFF OFF OFF ON 

1 0 0 OFF OFF ON OFF ON OFF 

  1 ON OFF OFF OFF ON OFF 

 1 0 OFF OFF ON ON OFF OFF 

  1 OFF OFF OFF OFF OFF OFF 
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16.2.26 Timer Subcounters (TCNTSA and TCNTSB) 
 

Address(es):  MTU.TCNTSA H’0_1000_1220, MTU.TCNTSB H’0_1000_1A20 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
  

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R R R R R R R R R R R R R R R R 

Note: TCNTSA and TCNTSB must not be accessed in eight bits; it should be accessed in 16 bits. 
 

TCNTSA and TCNTSB are 16-bit read-only counters that are used only in complementary PWM mode. The initial 
value of TCNTSA and TCNTSB after a reset is H’0000. 

 

16.2.27 Timer Cycle Data Registers (TCDRA and TCDRB) 
 

Address(es):  MTU.TCDRA H’0_1000_1214, MTU.TCDRB H’0_1000_1A14 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
  

                 Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Note: TCDRA and TCDRB must not be accessed in eight bits; it should be accessed in 16 bits. 
 

TCDRA and TCDRB are 16-bit readable/writable registers used only in complementary PWM mode. Set half the PWM 
carrier cycle as the TCDRA and TCDRB values. The TCDRA and TCDRB registers are constantly compared with the 
TCNTSA and TCNTSB counters in complementary PWM mode, respectively. When a match occurs, the TCNTSA and 
TCNTSB counters switch the count direction (down-count to up-count). The initial value of TCDRA and TCDRB after 
a reset is H’FFFF. 
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16.2.28 Timer Cycle Buffer Registers (TCBRA and TCBRB) 
 

Address(es):  MTU.TCBRA H’0_1000_1222, MTU.TCBRB H’0_1000_1A22 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
  

                 Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Note: TCBRA and TCBRB must not be accessed in eight bits; it should be accessed in 16 bits. 
 

TCBRA and TCBRB are 16-bit readable/writable registers, used only in complementary PWM mode, that function as 
buffer registers for TCDRA and TCDRB. The TCBRA and TCBRB values are transferred to TCDRA and TCDRB with 
the transfer timing set in TMDR1. The initial value of TCBRA and TCBRB after a reset is H’FFFF. 

 

16.2.29 Timer Dead Time Data Registers (TDDRA and TDDRB) 
 

Address(es):  MTU.TDDRA H’0_1000_1216, MTU.TDDRB H’0_1000_1A16 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
  

                 Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Note: TDDRA and TDDRB must not be accessed in eight bits; it should be accessed in 16 bits. 
 

TDDRA and TDDRB are 16-bit readable/writable registers, used only in complementary PWM mode, that specify the 
MTU3.TCNT (MTU6.TCNT) and MTU4.TCNT (MTU7.TCNT) counter offset value. In complementary PWM mode, 
when the MTU3.TCNT (MTU6.TCNT) and MTU4.TCNT (MTU7.TCNT) counters are cleared and then restarted, the 
TDDRA (TDDRB) value is loaded into the MTU3.TCNT (MTU6.TCNT) counter and the count operation starts. The 
initial value of TDDRA and TDDRB after a reset is H’FFFF. 
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16.2.30 Timer Dead Time Enable Registers (TDERA and TDERB) 
 

Address(es):  MTU.TDERA H’0_1000_1234, MTU.TDERB H’0_1000_1A34 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — — — TDER         

                 Initial Value 0 0 0 0 0 0 0 1         

R/W R/W R/W R/W R/W R/W R/W R/W R/(W)         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 TDER 1 R/(W) Dead Time Enable 
0: No dead time is generated 
1: Dead time is generated*1 

b7 to b1 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

Note 1. TDDRA and TDDRB must be set to 1 or a larger value. 
 

TDERA and TDERB control dead time generation in complementary PWM mode. The MTU has one TDER each for 
MTU3 and MTU6. TDERA and TDERB should be modified only while TCNT stops. 

TDER Bit (Dead Time Enable) 
This bit specifies whether to generate dead time. 

[Clearing condition] 

● When 0 is written to TDER after reading TDER = 1 
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16.2.33 Noise Filter Control Register n (NFCRn) (n = 0 to 4, 6, 7, 8, C) 

(1) MTU0.NFCR0, MTU1.NFCR1, MTU2.NFCR2, MTU3.NFCR3, MTU4.NFCR4, MTU6.NFCR6, 
MTU7.NFCR7, MTU8.NFCR8 

 
Address(es):  MTU0.NFCR0 H’0_1000_1290, MTU1.NFCR1 H’0_1000_1291, MTU2.NFCR2 H’0_1000_1292,  

MTU3.NFCR3 H’0_1000_1293, MTU4.NFCR4 H’0_1000_1294, MTU6.NFCR6 H’0_1000_1A93,  
MTU7.NFCR7 H’0_1000_1A94, MTU8.NFCR8 H’0_1000_1298 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — NFCS[1:0] NFDEN NFCEN NFBEN NFAEN         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W*1 R/W*1 R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 NFAEN 0 R/W Noise Filter A Enable 
0: The noise filter for the MTIOCnA pin is disabled. 
1: The noise filter for the MTIOCnA pin is enabled. 

b1 NFBEN 0 R/W Noise Filter B Enable 
0: The noise filter for the MTIOCnB pin is disabled. 
1: The noise filter for the MTIOCnB pin is enabled. 

b2 NFCEN 0 R/W*1 Noise Filter C Enable 
0: The noise filter for the MTIOCnC pin is disabled. 
1: The noise filter for the MTIOCnC pin is enabled. 

b3 NFDEN 0 R/W*1 Noise Filter D Enable 
0: The noise filter for the MTIOCnD pin is disabled. 
1: The noise filter for the MTIOCnD pin is enabled. 

b5, b4 NFCS[1:0] All 0 R/W Noise Filter Clock Select 
    b5  b4 

0  0: P0φ/1 
0  1: P0φ/8 
1  0: P0φ/32 
1  1: Clock source for counting 

b7, b6 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

Note 1. These bits are reserved in the NFCR1 and NFCR2 registers. These bits are read as 0 and writing to them has no effect. 
 

The NFCRn register (n = 0 to 4, 6, 7, or 8) specifies the noise filter function of the input capture input pin of the 
corresponding channel. 

NFAEN Bit (Noise Filter A Enable) 
This bit disables or enables the noise filter for input from the MTIOCnA pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, select the output compare function for the relevant pin in the 
timer I/O control register or set the TMDR.MD[3:0] bits to a value other than that for normal mode (0000b) before 
doing so. 
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NFBEN Bit (Noise Filter B Enable) 
This bit disables or enables the noise filter for input from the MTIOCnB pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, select the output compare function for the relevant pin in the 
timer I/O control register or set the TMDR.MD[3:0] bits to a value other than that for normal mode (0000b) before 
doing so. 

NFCEN Bit (Noise Filter C Enable) 
This bit disables or enables the noise filter for input from the MTIOCnC pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, select the output compare function for the relevant pin in the 
timer I/O control register or set the TMDR.MD[3:0] bits to a value other than that for normal mode (0000b) before 
doing so. 

NFDEN Bit (Noise Filter D Enable) 
This bit disables or enables the noise filter for input from the MTIOCnD pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, select the output compare function for the relevant pin in the 
timer I/O control register or set the TMDR.MD[3:0] bits to a value other than that for normal mode (0000b) before 
doing so. 

NFCS[1:0] Bits (Noise Filter Clock Select) 
These bits set the sampling interval for the noise filters. When setting the NFCS[1:0] bits, wait for two cycles of the 
selected sampling interval before setting the input-capture function. When the NFCS[1:0] bits are set to 11b, i.e. 
selecting the external clock as the source to drive counting, wait for two cycles of the external clock before setting the 
input capture function. 
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(2) MTU0.NFCRC 
 

Address(es):  MTU0.NFCRC H’0_1000_1299 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — NFCS[1:0] NFDEN NFCEN NFBEN NFAEN         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 NFAEN 0 R/W Noise Filter A Enable 
0: The noise filter for the MTCLKA pin is disabled. 
1: The noise filter for the MTCLKA pin is enabled. 

b1 NFBEN 0 R/W Noise Filter B Enable 
0: The noise filter for the MTCLKB pin is disabled. 
1: The noise filter for the MTCLKB pin is enabled. 

b2 NFCEN 0 R/W Noise Filter C Enable 
0: The noise filter for the MTCLKC pin is disabled. 
1: The noise filter for the MTCLKC pin is enabled. 

b3 NFDEN 0 R/W Noise Filter D Enable 
0: The noise filter for the MTCLKD pin is disabled. 
1: The noise filter for the MTCLKD pin is enabled. 

b5, b4 NFCS[1:0] All 0 R/W Noise Filter Clock Select 
    b5  b4 

0  0: P0φ/1 
0  1: P0φ/2 
1  0: P0φ/8 
1  1: P0φ/32 

b7, b6 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

The NFCRC register is used in common with all channels and specifies the noise filter function of the external clock 
pins. 

NFAEN Bit (Noise Filter A Enable) 
This bit disables or enables the noise filter for input from the MTCLKA pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, do so after stopping the internal counter. 

NFBEN Bit (Noise Filter B Enable) 
This bit disables or enables the noise filter for input from the MTCLKB pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, do so after stopping the internal counter. 

NFCEN Bit (Noise Filter C Enable) 
This bit disables or enables the noise filter for input from the MTCLKC pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, do so after stopping the internal counter. 
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NFDEN Bit (Noise Filter D Enable) 
This bit disables or enables the noise filter for input from the MTCLKD pin. Since changing the value of the bit may 
lead to the internal generation of an unexpected edge, do so after stopping the internal counter. 

NFCS[1:0] Bits (Noise Filter Clock Select) 
These bits set the sampling interval for the noise filters. After setting the NFCS[1:0] bits, wait for two cycles of the 
selected sampling interval to set the input capture function. 
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16.2.34 Noise Filter Control Register 5 (NFCR5) 
 

Address(es):  MTU5.NFCR5 H’0_1000_1A95 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — NFCS[1:0] — NFWEN NFVEN NFUEN         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 NFUEN 0 R/W Noise Filter U Enable 
0: The noise filter for the MTIC5U pin is disabled. 
1: The noise filter for the MTIC5U pin is enabled. 

b1 NFVEN 0 R/W Noise Filter V Enable 
0: The noise filter for the MTIC5V pin is disabled. 
1: The noise filter for the MTIC5V pin is enabled. 

b2 NFWEN 0 R/W Noise Filter W Enable 
0: The noise filter for the MTIC5W pin is disabled. 
1: The noise filter for the MTIC5W pin is enabled. 

b3 — 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

b5, b4 NFCS[1:0] All 0 R/W Noise Filter Clock Select 
    b5  b4 

0  0: P0φ/1 
0  1: P0φ/8 
1  0: P0φ/32 
1  1: Clock source for counting 

b7, b6 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

 

NFUEN Bit (Noise Filter U Enable) 
This bit disables or enables the noise filter for input from the MTIC5U pin. Since unexpected edges may be internally 
generated when the value of this bit is changed, select the output compare function for the relevant pin in the timer I/O 
control register. 

NFVEN Bit (Noise Filter V Enable) 
This bit disables or enables the noise filter for input from the MTIC5V pin. Since unexpected edges may be internally 
generated when the value of this bit is changed, select the output compare function for the relevant pin in the timer I/O 
control register. 

NFWEN Bit (Noise Filter W Enable) 
This bit disables or enables the noise filter for input from the MTIC5W pin. Since unexpected edges may be internally 
generated when the value of this bit is changed, select the output compare function for the relevant pin in the timer I/O 
control register. 

NFCS[1:0] Bits (Noise Filter Clock Select) 
These bits set the sampling interval for the noise filters. When setting the NFCS[1:0] bits, wait for two cycles of the 
selected sampling interval before setting the input-capture function. 
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16.2.35 Timer A/D Converter Start Request Control Register (TADCR) 

(1) MTU4.TADCR 
 

Address(es):  MTU4.TADCR H’0_1000_1240 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
 BF[1:0] — — — — — — UT4AE DT4AE UT4BE DT4BE ITA3AE ITA4VE ITB3AE ITB4VE 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 ITB4VE 0 R/W TCIV4 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG4BN and TCIV4 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG4BN and TCIV4 interrupt skipping 1 are 

linked 

b1 ITB3AE 0 R/W TGIA3 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG4BN and TGIA3 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG4BN and TGIA3 interrupt skipping 1 are 

linked 

b2 ITA4VE 0 R/W TCIV4 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG4AN and TCIV4 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG4AN and TCIV4 interrupt skipping 1 are 

linked 

b3 ITA3AE 0 R/W TGIA3 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG4AN and TGIA3 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG4AN and TGIA3 interrupt skipping 1 are 

linked 

b4 DT4BE 0 R/W Down-Count TRG4BN Enable*3 
0: A/D converter start requests (TRG4BN) disabled during MTU4.TCNT down-

count operation 
1: A/D converter start requests (TRG4BN) enabled during MTU4.TCNT down-

count operation 

b5 UT4BE 0 R/W Up-Count TRG4BN Enable 
0: A/D converter start requests (TRG4BN) disabled during MTU4.TCNT up-count 

operation 
1: A/D converter start requests (TRG4BN) enabled during MTU4.TCNT up-count 

operation 

b6 DT4AE 0 R/W Down-Count TRG4AN Enable*3 
0: A/D converter start requests (TRG4AN) disabled during MTU4.TCNT down-

count operation 
1: A/D converter start requests (TRG4AN) enabled during MTU4.TCNT down-

count operation 

b7 UT4AE 0 R/W Up-Count TRG4AN Enable 
0: A/D converter start requests (TRG4AN) disabled during MTU4.TCNT up-count 

operation 
1: A/D converter up requests (TRG4AN) enabled during MTU4.TCNT down-count 

operation 

b13 to b8 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 
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(2) MTU7.TADCR 
 

Address(es):  MTU7, TADCR H’0_1000_1A40 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
 BF[1:0] — — — — — — UT7AE DT7AE UT7BE DT7BE ITA6AE ITA7VE ITB6AE ITB7VE 

                 Initial Value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 ITB7VE 0 R/W TCIV7 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG7BN and TCIV7 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG7BN and TCIV7 interrupt skipping 1 are 

linked 

b1 ITB6AE 0 R/W TGIA6 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG7BN and TGIA6 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG7BN and TGIA6 interrupt skipping 1 are 

linked 

b2 ITA7VE 0 R/W TCIV7 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG7AN and TCIV7 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG7AN and TCIV7 interrupt skipping 1 are 

linked 

b3 ITA6AE 0 R/W TGIA6 Interrupt Skipping Link Enable*1 *2 *3 
0: A/D converter start request signal TRG7AN and TGIA6 interrupt skipping 1 are 

not linked 
1: A/D converter start request signal TRG7AN and TGIA6 interrupt skipping 1 are 

linked 

b4 DT7BE 0 R/W Down-Count TRG7BN Enable*3 
0: A/D converter start requests (TRG7BN) disabled during MTU7.TCNT down-

count operation 
1: A/D converter start requests (TRG7BN) enabled during MTU7.TCNT down-

count operation 

b5 UT7BE 0 R/W Up-Count TRG7BN Enable 
0: A/D converter start requests (TRG7BN) disabled during MTU7.TCNT up-count 

operation 
1: A/D converter start requests (TRG7BN) enabled during MTU7.TCNT up-count 

operation 

b6 DT7AE 0 R/W Down-Count TRG7AN Enable*3 
0: A/D converter start requests (TRG7AN) disabled during MTU7.TCNT down-

count operation 
1: A/D converter start requests (TRG7AN) enabled during MTU7.TCNT down-

count operation 

b7 UT7AE 0 R/W Up-Count TRG7AN Enable 
0: A/D converter start requests (TRG7AN) disabled during MTU7.TCNT up-count 

operation 
1: A/D converter up requests (TRG7AN) enabled during MTU7.TCNT down-count 

operation 

b13 to b8 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 
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16.2.37 Timer A/D Converter Start Request Cycle Set Buffer Registers (TADCOBRA 
and TADCOBRB) 

 
Address(es):  MTU4.TADCORA H’0_1000_1248, MTU4.TADCORB H’0_1000_124A, MTU7.TADCORA H’0_1000_1A48,  

MTU7.TADCORB H’0_1000_1A4A 

 
Bit b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0 

                 
  

                 Initial Value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W R/W 

Note: TADCOBRA and TADCOBRB must not be accessed in eight bits; it should be accessed in 16 bits. 
 

TADCOBRA and TADCOBRB are 16-bit readable/writable registers whose values are transferred to TADCORA and 
TADCORB, respectively, when the crest or trough of the MTUn.TCNT count is reached. 

TADCOBRA and TADCOBRB are initialized to H’FFFF by a reset. 

 

16.2.38 Timer Interrupt Skipping Mode Registers (TITMRA and TITMRB) 
 

Address(es):  MTU.TITMRA H’0_1000_123A, MTU.TITMRB H’0_1000_1A3A 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — — — TITM         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R/W R/W R/W R/W R/W R/W R/W R/W         

 

Bit Bit Name 
Initial 
Value R/W Description 

b0 TITM 0 R/W Interrupt Skipping Function Select 
Selects one of the two types of interrupt skipping functions. 

0: Selects interrupt skipping function 1*1 
1: Selects interrupt skipping function 2*2 

b7 to b1 — All 0 R/W Reserved 
These bits are read as 0. The write value should be 0. 

Note 1. TITCR1A or TITCR1B is used to enable interrupt skipping function 1. 

Note 2. TITCR2A or TITCR2B is used to enable interrupt skipping function 2. 
 

TITMRA and TITMRB are used to select either of two skipping functions for the TITMRA and TITMRB registers. 
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Table 16.57 Setting of Interrupt Skipping Count by T3ACOR[2:0] Bits 

Bit 6 Bit 5 Bit 4  

T3ACOR2 T3ACOR1 T3ACOR0 Description 

0 0 0 Does not skip TGIA3 interrupts. 

  1 Sets the TGIA3 interrupt skipping count to 1. 

 1 0 Sets the TGIA3 interrupt skipping count to 2. 

  1 Sets the TGIA3 interrupt skipping count to 3. 

1 0 0 Sets the TGIA3 interrupt skipping count to 4. 

  1 Sets the TGIA3 interrupt skipping count to 5. 

 1 0 Sets the TGIA3 interrupt skipping count to 6. 

  1 Sets the TGIA3 interrupt skipping count to 7. 

 

Table 16.58 Setting of Interrupt Skipping Count by T7VCOR[2:0] Bits 

Bit 2 Bit 1 Bit 0  

T7VCOR2 T7VCOR1 T7VCOR0 Description 

0 0 0 Does not skip TCIV7 interrupts. 

  1 Sets the TCIV7 interrupt skipping count to 1. 

 1 0 Sets the TCIV7 interrupt skipping count to 2. 

  1 Sets the TCIV7 interrupt skipping count to 3. 

1 0 0 Sets the TCIV7 interrupt skipping count to 4. 

  1 Sets the TCIV7 interrupt skipping count to 5. 

 1 0 Sets the TCIV7 interrupt skipping count to 6. 

  1 Sets the TCIV7 interrupt skipping count to 7. 

 

Table 16.59 Setting of Interrupt Skipping Count by T6ACOR[2:0] Bits 

Bit 6 Bit 5 Bit 4  

T6ACOR2 T6ACOR1 T6ACOR0 Description 

0 0 0 Does not skip TGIA6 interrupts. 

  1 Sets the TGIA6 interrupt skipping count to 1. 

 1 0 Sets the TGIA6 interrupt skipping count to 2. 

  1 Sets the TGIA6 interrupt skipping count to 3. 

1 0 0 Sets the TGIA6 interrupt skipping count to 4. 

  1 Sets the TGIA6 interrupt skipping count to 5. 

 1 0 Sets the TGIA6 interrupt skipping count to 6. 

  1 Sets the TGIA6 interrupt skipping count to 7. 
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16.2.40 Timer Interrupt Skipping Counters 1 (TITCNT1A and TITCNT1B) 

(1) MTU.TITCNT1A 
 

Address(es):  MTU.TITCNT1A H’0_1000_1231 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — T3ACNT[2:0] — T4VCNT[2:0]         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R R R R R R R R         

 

Bit Bit Name 
Initial 
Value R/W Description 

b2 to b0 T4VCNT[2:0] All 0 R TCIV4 Interrupt Counter 
While the T4VEN bit in TITCR1A is set to 1, the count in these bits is incremented 
every time a TCIV4 interrupt occurs. 

b3 — 0 R Reserved 
This bit is read as 0. 

b6 to b4 T3ACNT[2:0] All 0 R TGIA3 Interrupt Counter 
While the T3AEN bit in TITCR1A is set to 1, the count in these bits is incremented 
every time a TGIA3 interrupt occurs. 

b7 — 0 R Reserved 
This bit is read as 0. 

Note: To clear the TITCNT1A, clear the TITCR1A.T3AEN and TITCR1A.T4VEN bits to 0. 
 

TITCNT1A and TITCNT1B are 8-bit readable/writable counters. TITCNTA and TITCNTB retain their values even 
after stopping the count operation of MTU3.TCNT and MTU4.TCNT (MTU6.TCNT and MTU7.TCNT). 

T4VCNT[2:0] Bits (TCIV4 Interrupt Counter) 
[Clearing conditions] 

● When the TITM bit in TITMRA is 1 

● When the T4VEN bit in TITCR1A is cleared to 0 

● When the T4VCOR[2:0] bits in TITCR1A are cleared to 000b 

● When the T4VCNT[2:0] bits in TITCNT1A match the T4VCOR[2:0] bits in TITCR1A 

T3ACNT[2:0] Bits (TGIA3 Interrupt Counter) 
[Clearing conditions] 

● When the TITM bit in TITMRA is 1 

● When the T3AEN bit in TITCR1A is cleared to 0 

● When the T3ACOR[2:0] bits in TITCR1A are cleared to 000b 

● When the T3ACNT[2:0] bits in TITCNT1A match the T3ACOR[2:0] bits in TITCR1A 
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(2) MTU.TITCNT1B 
 

Address(es):  MTU.TITCNT1B H’0_1000_1A31 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — T6ACNT[2:0] — T7VCNT[2:0]         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R R R R R R R R         

 

Bit Bit Name 
Initial 
Value R/W Description 

b2 to b0 T7VCNT[2:0] All 0 R TCIV7 Interrupt Counter 
While the T7VEN bit in TITCR1B is set to 1, the count in these bits is incremented 
every time a TCIV7 interrupt occurs. 

b3 — 0 R Reserved 
This bit is read as 0. 

b6 to b4 T6ACNT[2:0] All 0 R TGIA6 Interrupt Counter 
While the T6AEN bit in TITCR1B is set to 1, the count in these bits is incremented 
every time a TGIA6 interrupt occurs. 

b7 — 0 R Reserved 
This bit is read as 0. 

Note: To clear the TITCNT1B, clear the TITCR1B.T6AEN and TITCR1B.T7VEN bits to 0. 
 

T7VCNT[2:0] Bits (TCIV7 Interrupt Counter) 
[Clearing conditions] 

● When the TITM bit in TITMRB is 1 

● When the T7VEN bit in TITCR1B is cleared to 0 

● When the T7VCOR[2:0] bits in TITCR1B are cleared to 000b 

● When the T7VCNT[2:0] bits in TITCNT1B match the T7VCOR[2:0] bits in TITCR1B 

T6ACNT[2:0] Bits (TGIA6 Interrupt Counter) 
[Clearing conditions] 

● When the TITM bit in TITMRB is 1 

● When the T6AEN bit in TITCR1B is cleared to 0 

● When the T6ACOR[2:0] bits in TITCR1B are cleared to 000b 

● When the T6ACNT[2:0] bits in TITCNT1B match the T6ACOR[2:0] bits in TITCR1B 
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16.2.42 Timer Interrupt Skipping Counters 2 (TITCNT2A and TITCNT2B) 

(1) MTU.TITCNT2A 
 

Address(es):  MTU.TITCNT2A H’0_1000_123C 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — TRG4CNT[2:0]         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R R R R R R R R         

 

Bit Bit Name 
Initial 
Value R/W Description 

b2 to b0 TRG4CNT 
[2:0] 

All 0 R TRG4AN/TRG4BN Interrupt Counter 
These bits start counting from the value set in TRG4COR[2:0] and the count 
decrements every time TRG4AN or TRG4BN is generated. When the count reaches 0 
and is reloaded, the TRG4AN and TRG4BN interrupts become valid. 

b7 to b3 — All 0 R Reserved 
These bits are read as 0. 

 

TITCNT2A and TITCNT2B start counting from the values set in the TRG4COR[2:0] and TRG7COR[2:0] bits and the 
count decrements every time TRG4AN or TRG4BN (TITCNT2A) is generated or TRG7AN or TRG7BN (TITCNT2B) 
is generated. When the count reaches 0 and is reloaded, the TRG4AN and TRG4BN interrupts or the TRG7AN and 
TRG7BN interrupts become valid. 

TRG4CNT[2:0] Bits (TRG4AN/TRG4BN Interrupt Counter) 
These bits start counting from the value set in the TRG4COR[2:0] bits and the count decrements every time a TRG4AN 
or TRG4BN interrupt is generated. When the count reaches 0 and is reloaded, the TRG4AN and TRG4BN interrupts 
become valid. 

[Clearing conditions] 

● When the TITM bit in TITMRA is 0 

● When the TRG4COR[2:0] bits in TITCR2A are cleared to 000b 

● When the count of TRG4AN and TRG4BN occurrence matches the TRG4COR[2:0] value in TITCR2A 
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(2) MTU.TITCNT2B 
 

Address(es):  MTU.TITCNT2B H’0_1000_1A3C 

 
Bit b7 b6 b5 b4 b3 b2 b1 b0         

                 
 — — — — — TRG7CNT[2:0]         

                 Initial Value 0 0 0 0 0 0 0 0         

R/W R R R R R R R R         

 

Bit Bit Name 
Initial 
Value R/W Description 

b2 to b0 TRG7CNT 
[2:0] 

All 0 R TRG7AN/TRG7BN Interrupt Counter 
These bits start counting from the value set in TRG7COR[2:0] and the count 
decrements every time TRG7AN or TRG7BN is generated. When the count reaches 0 
and is reloaded, the TRG7AN and TRG7BN interrupts become valid. 

b7 to b3 — All 0 R Reserved 
These bits are read as 0. 

 

TRG7CNT[2:0] Bits (TRG7AN/TRG7BN Interrupt Counter) 
These bits start counting from the value set in the TRG7COR[2:0] bits and the count decrements every time a TRG7AN 
or TRG7BN interrupt is generated. When the count reaches 0 and is reloaded, the TRG7AN and TRG7BN interrupts 
become valid. 

[Clearing conditions] 

● When the TITM bit in TITMRB is 0 

● When the TRG7COR[2:0] bits in TITCR2B are cleared to 000b 

● When the count of TRG7AN and TRG7BN occurrence matches the TRG7COR[2:0] value in TITCR2B 
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16.2.43 Bus Master Interface 
The timer counter (MTU8.TCNT), general registers (MTU8.TGRn) for MTU8, and MTU1.TCNTLW, 
MTU1.TGRALW, and MTU1.TGRBLW registers when TMDR3.LWA = 1 are 32-bit registers. A 32-bit data bus to the 
bus master enables 32-bit read/write access. 8- and 16-bit read/write are not allowed. Access these registers in 32-bit 
units. 

Excluding MTU8, the timer counters (MTU0.TCNT to MTU7.TCNT), general registers (MTU0.TGRn to 
MTU7.TGRn), timer subcounters (TCNTSA and TCNTSB), timer cycle buffer registers (TCBRA and TCBRB), timer 
dead time data registers (TDDRA and TDDRB), timer cycle data registers (TCDRA and TCDRB), timer A/D converter 
start request control registers (MTU4.TADCR and MTU7.TADCR), timer A/D converter start request cycle set 
registers (MTU4.TADCORA, MTU4.TADCORB, MTU7.TADCORA, and MTU7.TADCORB), and timer A/D 
converter start request cycle set buffer registers (MTU4.TADCOBRA, MTU4.TADCOBRB, MTU7.TADCOBRA, and 
MTU7.TADCOBRB) are 16-bit registers. A 16-bit data bus to the bus master enables 16-bit read/write access. 8-bit 
read/ write is not allowed. Access the registers in 16-bit units. 

All registers other than the above registers are 8-bit registers. Read from/write to these registers in 8-bit units. 
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Table 16.65 PWM Output Registers and Output Pins 

  Output Pins 

Channel Register PWM Mode 1 PWM Mode 2 

MTU0 TGRA MTIOC0A MTIOC0A 

 TGRB  MTIOC0B 

 TGRC MTIOC0C MTIOC0C 

 TGRD  MTIOC0D 

MTU1 TGRA MTIOC1A MTIOC1A 

 TGRB  MTIOC1B 

MTU2 TGRA MTIOC2A MTIOC2A 

 TGRB  MTIOC2B 

MTU3 TGRA MTIOC3A Setting prohibited 

 TGRB   

 TGRC MTIOC3C  

 TGRD   

MTU4 TGRA MTIOC4A  

 TGRB   

 TGRC MTIOC4C  

 TGRD   

MTU6 TGRA MTIOC6A  

 TGRB   

 TGRC MTIOC6C  

 TGRD   

MTU7 TGRA MTIOC7A  

 TGRB   

 TGRC MTIOC7C  

 TGRD   

Note: In PWM mode 2, PWM waveform output is not possible for the TGR register in which the PWM cycle is set. 
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MTCLKA (MTU1)
MTCLKC (MTU2)
MTCLKB (MTU1)
MTCLKD (MTU2)

TCNT value

Time

Down-countingUp-counting

 

Figure 16.34 Example of Operation in Phase Counting Mode 2 (When MTUn.TCR2.PCB[1:0] is 1xb (n = 1, 2)) 

 

Table 16.68 Up-Counting and Down-Counting Conditions in Phase Counting Mode 2 

PCB[1:0]
MTCLKA (MTU1)
MTCLKC (MTU2)

MTCLKB (MTU1)
MTCLKD (MTU2) Operation

00b High Not counted (Don’t care)

Low

High

Up-counting

Low

Low

High

High

Low

01b High Not counted (Don’t care)

Low

High

Low

Low

High

High

Low

Down-counting

Not counted (Don’t care)

1xb High Not counted (Don’t care)

Low

High

Low

Low

High

High

Low

Down-counting

Up-counting

Not counted (Don’t care)

Up-counting

Down-counting

Down-counting

Up-counting

Not counted (Don’t care)

Remarks: : Rising edge
: Falling edge  
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Figure 16.37 Example of Operation in Phase Counting Mode 3 (When MTUn.TCR2.PCB[1:0] is 1xb (n = 1, 2)) 
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Table 16.69 Up-Counting and Down-Counting Conditions in Phase Counting Mode 3 

PCB[1:0]
MTCLKA (MTU1)
MTCLKC (MTU2)

MTCLKB (MTU1)
MTCLKD (MTU2) Operation

00b High Not counted (Don’t care)

Low

High

Up-counting

Low

Low

High

High

Low

01b High

Low

High

Low

Low

High

High

Low

Not counted (Don’t care)

1xb High

Low

High

Low

Low

High

High

Low

Down-counting

Up-counting

Not counted (Don’t care)

Up-counting

Not counted (Don’t care)

Down-counting

Up-counting

Not counted (Don’t care)

Down-counting

Not counted (Don’t care)

Down-counting

Not counted (Don’t care)

Remarks: : Rising edge
: Falling edge  
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Table 16.71 Up-Counting and Down-Counting Conditions in Phase Counting Mode 5 

PCB[1:0]
MTCLKA (MTU1)
MTCLKC (MTU2)

MTCLKB (MTU1)
MTCLKD (MTU2) Operation

0xb High Not counted (Don’t care)

Low

High

Up-counting

Low

Low

High

High

Low

1xb High

Low

High

Low

Low

High

High

Low

Not counted (Don’t care)

Up-counting

Not counted (Don’t care)

Not counted (Don’t care)

Remarks: : Rising edge
: Falling edge

Not counted (Don’t care)

Up-counting

Up-counting
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MTU

32-bit up/down-counter 
(TCNTLW)
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Capture

Capture
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Value to be counted

Count clock

32-bit up-counter (TCNT)

32bit general register_C
(TGRC)

32-bit general register_B 
(TGRB)

Capture

MTU8 
Value to be countedClear the counter

32-bit general register_D 
(TGRD)

Count clock

16-bit up-counter (TCNT)

16-bit general register_B 
(TGRB)
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MTU0 (MTU5) 
Value to be counted

Count clock

A-phase signal 
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B-phase signal 
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Clear the counter

Clear the counter

 

Figure 16.42 Block Diagram for Operation in Cascade Connection 32-Bit Phase Counting Mode 
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Table 16.75 Register Settings for Complementary PWM Mode (1/2) 

Channel 
Counter / 
Register Description Read/Write from CPU 

MTU3 TCNT Starts up-counting from the value set in the dead time register Maskable by TRWERA setting*1 

 TGRA Set MTU3.TCNT upper limit value (1/2 carrier cycle + dead time) Maskable by TRWERA setting*1 

 TGRB PWM output 1 compare register Maskable by TRWERA setting*1 

 TGRC MTU3.TGRA buffer register Readable/writable 

 TGRD PWM output 1/MTU3.TGRB buffer register Readable/writable 

 TGRE MTU3.TGRB buffer register B (when double buffer function is used) Readable/writable 

MTU4 TCNT Starts up-counting after being initialized to H’0000 Maskable by TRWERA setting*1 

 TGRA PWM output 2 compare register Maskable by TRWERA setting*1 

 TGRB PWM output 3 compare register Maskable by TRWERA setting*1 

 TGRC PWM output 2/MTU4.TGRA buffer register Readable/writable 

 TGRD PWM output 3/MTU4.TGRB buffer register Readable/writable 

 TGRE MTU4.TGRA buffer register B (when double buffer function is used) Readable/writable 

 TGRF MTU4.TGRB buffer register B (when double buffer function is used) Readable/writable 

MTU6 TCNT Starts up-counting from the value set in the dead time register Maskable by TRWERB setting*2 

 TGRA Set MTU6.TCNT upper limit value (1/2 carrier cycle + dead time) Maskable by TRWERB setting*2 

 TGRB PWM output 4 compare register Maskable by TRWERB setting*2 

 TGRC MTU6.TGRA buffer register Readable/writable 

 TGRD PWM output 4/MTU6.TGRB buffer register Readable/writable 

 TGRE MTU6.TGRB buffer register B (when double buffer function is used) Readable/writable 

MTU7 TCNT Starts up-counting after being initialized to H’0000 Maskable by TRWERB setting*2 

 TGRA PWM output 5 compare register Maskable by TRWERB setting*2 

 TGRB PWM output 6 compare register Maskable by TRWERB setting*2 

 TGRC PWM output 5/MTU7.TGRA buffer register Readable/writable 

 TGRD PWM output 6/MTU7.TGRB buffer register Readable/writable 

 TGRE MTU7.TGRA buffer register B (when double buffer function is used) Readable/writable 

 TGRF MTU7.TGRB buffer register B (when double buffer function is used) Readable/writable 

Note 1. Access can be enabled or disabled according to the setting in TRWERA (timer read/write enable register A). 

Note 2. Access can be enabled or disabled according to the setting in TRWERB (timer read/write enable register B). 
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Table 16.76 Register Settings for Complementary PWM Mode (2/2) 

Counter / Register Description Read/Write from CPU 

Timer dead time data register A (TDDRA) Set MTU4.TCNT and MTU3.TCNT offset value  
(dead time value) 

Maskable by TRWERA setting*1 

Timer dead time data register B (TDDRB) Set MTU7.TCNT and MTU6.TCNT offset value  
(dead time value) 

Maskable by TRWERB setting*2 

Timer cycle data register A (TCDRA) Set MTU4.TCNT upper limit value (1/2 carrier cycle) Maskable by TRWERA setting*1 

Timer cycle data register B (TCDRB) Set MTU7.TCNT upper limit value (1/2 carrier cycle) Maskable by TRWERB setting*2 

Timer cycle buffer register A (TCBRA) TCDRA buffer register Readable/writable 

Timer cycle buffer register B (TCBRB) TCDRB buffer register Readable/writable 

Subcounter A (TCNTSA) Subcounter A for dead time generation Read-only 

Subcounter B (TCNTSB) Subcounter B for dead time generation Read-only 

Temporary register 1A (TEMP1A) PWM output 1/MTU3.TGRB temporary register A Not readable or writable 

Temporary register 1B (TEMP1B) PWM output 1/MTU3.TGRB temporary register B  
(when double buffer function is used) 

Not readable or writable 

Temporary register 2A (TEMP2A) PWM output 2/MTU4.TGRA temporary register A Not readable or writable 

Temporary register 2B (TEMP2B) PWM output 2/MTU4.TGRA temporary register B  
(when double buffer function is used) 

Not readable or writable 

Temporary register 3A (TEMP3A) PWM output 3/MTU4.TGRB temporary register A Not readable or writable 

Temporary register 3B (TEMP3B) PWM output 3/MTU4.TGRB temporary register B  
(when double buffer function is used) 

Not readable or writable 

Temporary register 4A (TEMP4A) PWM output 4/MTU6.TGRB temporary register A Not readable or writable 

Temporary register 4B (TEMP4B) PWM output 4/MTU6.TGRB temporary register B  
(when double buffer function is used) 

Not readable or writable 

Temporary register 5A (TEMP5A) PWM output 5/MTU7.TGRA temporary register A Not readable or writable 

Temporary register 5B (TEMP5B) PWM output 5/MTU7.TGRA temporary register B  
(when double buffer function is used) 

Not readable or writable 

Temporary register 6A (TEMP6A) PWM output 6/MTU7.TGRB temporary register A Not readable or writable 

Temporary register 6B (TEMP6B) PWM output 6/MTU7.TGRB temporary register B  
(when double buffer function is used) 

Not readable or writable 

Note 1. Access can be enabled or disabled according to the setting in TRWERA (timer read/write enable register A). 

Note 2. Access can be enabled or disabled according to the setting in TRWERB (timer read/write enable register B). 
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Figure 16.46 Block Diagram of MTU3 and MTU4 in Complementary PWM Mode 
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Figure 16.47 Block Diagram of MTU6 and MTU7 in Complementary PWM Mode 
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Figure 16.50 Example of Operation in Complementary PWM Mode (MTU3 and MTU4) 
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(c) Initial Setting 

In complementary PWM mode, there are nine registers that require initial setting. In addition, there is a register that 
specifies whether to generate dead time (it should be used only when dead time generation should be disabled). 

Before setting complementary PWM mode with MTU3.TMDR1.MD[3:0] (MTU6.TMDR1.MD[3:0]) bits, initial 
values should be set in the following registers. 

The TOCR1A, TOCR2A, TOCR1B, and TOCR2B registers are used to set the PWM output level. MTU3.TGRC 
(MTU6.TGRC) operates as the buffer register for MTU3.TGRA (MTU6.TGRA), and should be set with 1/2 the 
PWM cycle + dead time Td. The timer cycle buffer register (TCBRA or TCBRB) operates as the buffer register for 
the timer cycle data register (TCDRA or TCDRB), and should be set with 1/2 the PWM cycle. Set dead time Td in 
the timer dead time data register (TDDRA or TDDRB). 

When dead time is not needed, the TDER bit in the timer dead time enable register (TDERA or TDERB) should be 
cleared to 0, MTU3.TGRC and MTU3.TGRA (MTU6.TGRC and MTU6.TGRA) should be set to 1/2 the PWM 
carrier cycle + 1, and TDDRA (TDDRB) should be set to 1. 

Set the respective initial PWM duty values in three buffer registers A (MTU3.TGRD, MTU4.TGRC, and 
MTU4.TGRD (MTU6.TGRD, MTU7.TGRC, and MTU7.TGRD)). 

Set the respective (initial PWM duty – 1) values in three buffer registers B (MTU3.TGRE, MTU4.TGRE, and 
MTU4.TGRF (MTU6.TGRE, MTU7.TGRE, and MTU7.TGRF)) only when the double buffer function is used. 

The values set in the five buffer registers excluding TDDRA (TDDRB) are transferred to the corresponding compare 
registers as soon as complementary PWM mode is set. 

Set MTU4.TCNT (MTU7.TCNT) to H’0000 before setting complementary PWM mode. 

 

Table 16.77 Registers and Counters Requiring Initial Setting 

Register and Counter Setting 

TOCR1A, TOCR2A, TOCR1B, TOCR2B PWM output level 

MTU3.TGRC MTU6.TGRC 1/2 PWM cycle + dead time Td  
(1/2 PWM cycle + 1 when dead time generation is disabled by the TDERA or TDERB 
setting) 

TDDRA, TDDRB Dead time Td  
(1 when dead time generation is disabled by the TDERA or TDERB setting)  

TCBRA, TCBRB 1/2 PWM cycle 

MTU3.TGRD, MTU4.TGRC, MTU4.TGRD 
MTU6.TGRD, MTU7.TGRC, MTU7.TGRD 

Initial PWM duty ratio value for each phase 

MTU3.TGRE, MTU4.TGRE, MTU4.TGRF 
MTU6.TGRE, MTU7.TGRE, MTU7.TGRF 

Initial PWM duty ratio – 1 value for each phase  
(only when double buffer function is used) 

MTU4.TCNT MTU7.TCNT H’0000 

Note: The value set in MTU3.TGRC (MTU6.TGRC) should be the sum of 1/2 the PWM cycle set in TCBRA (TCBRB) and dead time 
Td set in TDDRA (TDDRB). When dead time generation is disabled by TDERA (TDERB), TGRC should be set to 1/2 the PWM 
cycle + 1. 
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(d) PWM Output Level Setting 

In complementary PWM mode, the PWM output level is set with bits OLSN and OLSP in timer output control 
register 1 (TOCR1A or TOCR1B) or bits OLS1P to OLS3P and OLS1N to OLS3N in timer output control register 2 
(TOCR2A or TOCR2B). 

The output level can be set for each of the three positive phases and three negative phases of 6-phase output. 
Complementary PWM mode should be cleared before setting or changing output levels. 

(e) Dead Time Setting 

In complementary PWM mode, dead time can be set for PWM output. 

The dead time is set in the timer dead time data register (TDDRA or TDDRB). The value set in TDDRA (TDDRB) is 
used as the MTU3.TCNT (MTU6.TCNT) counter start value and creates a non-overlapping interval between 
MTU3.TCNT (MTU6.TCNT) and MTU4.TCNT (MTU7.TCNT). Complementary PWM mode should be cleared 
before changing the contents of TDDRA (TDDRB). 
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Figure 16.53 Example of Data Updating in Complementary PWM Mode (MTU3 and MTU4) 
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Figure 16.55 Example of Initial Output in Complementary PWM Mode (MTU3 and MTU4) (2) 
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Figure 16.56 Example of Waveform Output in Complementary PWM Mode (MTU3 and MTU4) (1) 
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Figure 16.57 Example of Waveform Output in Complementary PWM Mode (MTU3 and MTU4) (2) 
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Figure 16.58 Example of Waveform Output in Complementary PWM Mode (MTU3 and MTU4) (3) 
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Figure 16.60 Example of 0% and 100% Waveform Output in Complementary PWM Mode (MTU3 and MTU4) (2) 
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Figure 16.61 Example of 0% and 100% Waveform Output in Complementary PWM Mode (MTU3 and MTU4) (3) 
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Figure 16.62 Example of 0% and 100% Waveform Output in Complementary PWM Mode (MTU3 and MTU4) (4) 
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                                                                                                                                     100% duty ratio output

H’0000

MTU3.TGRA
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Buffer operation is set to transfer at the crest and trough.
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a turn-off timing
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a turn-on timing
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Figure 16.63 Example of 0% and 100% Waveform Output in Complementary PWM Mode (MTU3 and MTU4) (5) 
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External input MTIOC0A pin

6-phase output

MTIOC0B pin

MTIOC0C pin

MTIOC3B pin

MTIOC3D pin

MTIOC4A pin

MTIOC4C pin

MTIOC4B pin

MTIOC4D pin

l When TGCRA.BDC = 1, TGCRA.N = 1, TGCRA.P = 1, 
TGCRA.FB = 0, and output active level = high

 

Figure 16.80 Example of Output Phase Switching by External Input (2) 

 

TGCRA UF bit

6-phase output

VF bit

WF bit

MTIOC3B pin

MTIOC3D pin

MTIOC4A pin

MTIOC4C pin

MTIOC4B pin

MTIOC4D pin

l When TGCRA.BDC = 1, TGCRA.N = 0, TGCRA.P = 0, 
TGCRA.FB = 1, and output active level = high

 

Figure 16.81 Example of Output Phase Switching through UF, VF, and WF Bit Settings (1) 
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6-phase output MTIOC3B pin

MTIOC3D pin

MTIOC4A pin

MTIOC4C pin

MTIOC4B pin

MTIOC4D pin

l When TGCRA.BDC = 1, TGCRA.N = 1, TGCRA.P = 1, 
TGCRA.FB = 1, and output active level = high

TGCRA UF bit

VF bit

WF bit

 

Figure 16.82 Example of Output Phase Switching through UF, VF, and WF Bit Settings (2) 

 

(r) A/D Converter Start Request Setting 

In complementary PWM mode, an A/D converter start request can be issued using MTU3.TGRA (MTU6.TGRA) 
compare match, MTU4.TCNT (MTU7.TCNT) underflow (trough), or compare match on a channel other than MTU3 
and MTU4 (MTU6 and MTU7). 

When start requests using MTU3.TGRA (MTU6.TGRA) compare match are specified, A/D conversion can be started 
at the crest of the MTU3.TCNT (MTU6.TCNT) count. 

A/D converter start requests can be specified by setting the TIER.TTGE bit. To issue an A/D converter start request 
at an MTU4.TCNT (MTU7.TCNT) underflow (trough), set the MTU4.TIER.TTGE2 (MTU7.TIER.TTGE2) bit to 1. 
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TBTERA.BTE0 bit

TBTERA.BTE1 bit

MTU3.TCNT
MTU4.TCNT
TCNTSA

MTU3.TCNT

MTU4.TCNT

Buffer transfer is suppressed

Data 1
(1)

(2)

(3)
Buffer register

Temporary register

Compare register

Data 2

Data*1 Data 2

Data*1 Data 2

(1) No data is transferred from the buffer register to the temporary register in the buffer transfer-disabled period 
(bits BTE[1:0] in TBTERA are set to 01b).

(2) Data is transferred from the temporary register to the compare register even in the buffer transfer-disabled period.

(3) After buffer transfer is enabled, data is transferred from the buffer register to the temporary register.  
 

Note 1. When buffer transfer at the crest is selected. 

Figure 16.89 Example of Operation When Buffer Transfer is Disabled (BTE[1:0] = 01b) 
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(1) When the buffer register is modified within one carrier cycle after a TGIA3 interrupt

Buffer transfer-enabled 
period

TITCR1A.T3ACOR[2:0] bits

TITCNT1A.T3ACNT[2:0] bits

Buffer register

Temporary register

Compare register

TGIA3 generated

MTU3.
TCNT

MTU4.
TCNT

Timing for modifying 
the buffer register

2

TGIA3 generated

(2) When the buffer register is modified after one carrier cycle has elapsed after a TGIA3 interrupt

Buffer transfer-enabled 
period

TITCR1A.T3ACOR[2:0] bits

TITCNT1A.T3ACNT[2:0] bits

Buffer register

Temporary register

Compare register

MTU3.
TCNT

MTU4.
TCNT

Timing for modifying the buffer register

Buffer transfer disabled

MTU3.TCNT
MTU4.TCNT
TCNTSA

Timing for modifying 
the buffer register

0 1 2 10

Data Data 1 Data 2

Data Data 1 Data 2

Data Data 2Data 1

TGIA3 generatedTGIA3 generated

2

0 1 2 10

Data Data 1

Data

Data Data 1

Data 1

 
 

Note: Buffer transfer at the crest is selected. 
The skipping count is set to two. The TITCR1A.T3AEN bit is set to 1. 

Figure 16.90 Example of Operation When Buffer Transfer is Linked with Interrupt Skipping (BTE[1:0] = 10b) 
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Buffer transfer-enabled period
(TITCNT1A.T3AEN bit is set to 1)

Buffer transfer-enabled period
(TITCNT1A.T4VEN bit is set to 1)

Buffer transfer-enabled period
(TITCNT1A.T3AEN and T4VEN 

bits are set to 1)

Skipping counter
TITCNT1A.T3ACNT[2:0] bits

Skipping counter
TITCNT1A.T4VCNT[2:0] bits

MTU3.TCNT
MTU4.TCNT
TCNTSA

1 2 3 00 1 2 30

1 2 3 30 1 20

 
 

Note: The skipping count is set to three. 
Buffer operation is set to transfer at the crest and trough. 

Figure 16.91 Relationship between Bits T3AEN and T4VEN in TITCR1A and Buffer Transfer-Enabled Period 
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(4) Complementary PWM Mode Output Protection Functions 

The following output protection functions are provided for complementary PWM mode. 

(a) Register and Counter Miswrite Prevention Function 

Access from the CPU to the mode registers, control registers, compare registers, and counters can be enabled or 
disabled by setting the RWE bit in the TRWERA (TRWERB) register. The applicable registers are some of the 
registers in MTU3, MTU4, MTU6, and MTU7 shown below: 

MTU3.TCR, MTU4.TCR, MTU3.TCR2, MTU4.TCR2, MTU3.TMDR1, MTU4.TMDR1, MTU3.TIORH, 
MTU4.TIORH, MTU3.TIORL, MTU4.TIORL, MTU3.TIER, MTU4.TIER, MTU3.TCNT, MTU4.TCNT, 
MTU3.TGRA, MTU4.TGRA, MTU3.TGRB, MTU4.TGRB, MTU.TOERA, MTU.TOCR1A, MTU.TOCR2A, 
MTU.TGCRA, MTU.TCDRA, MTU.TDDRA MTU6.TCR, MTU7.TCR, MTU6.TCR2, MTU7.TCR2, 
MTU6.TMDR1, MTU7.TMDR1, MTU6.TIORH, MTU7.TIORH, MTU6.TIORL, MTU7.TIORL, MTU6.TIER, 
MTU7.TIER, MTU6.TCNT, MTU7.TCNT, MTU6.TGRA, MTU7.TGRA, MTU6.TGRB, MTU7.TGRB, 
MTU.TOERB, MTU.TOCR1B, MTU.TOCR2B, MTU.TCDRB, and MTU.TDDRB 

47 registers in total 

This function can disable CPU access to the mode registers, control registers, and counters to prevent miswriting due 
to CPU runaway. In the access-disabled state, the applicable registers are read as undefined and writing to these 
registers is ignored. 

(b) Halting of PWM Output by External Signal 

The PWM output pins of MTU0, MTU3, MTU4, MTU6, and MTU7 can be set to the high-impedance state 
automatically. 

See Section 17, Port Output Enable 3 (POE3), for details. 
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(UT4AE/DT4AE = 1) 

A/D converter start request (TRG4AN) 

When linked with TGIA3 and TCIV4 
interrupt skipping 

When linked with TGIA3 interrupt 
skipping 

When linked with TCIV4 interrupt 
skipping 

01h 00h 02h 01h 00h 

01h 00h 02h 01h 00h 

 

TGIA3 interrupt 
skipping counter 

TCIV4 interrupt 
skipping counter 

TGIA3 A/D request- 
enabled period 

TCIV4 A/D request- 
enabled period 

MTU4.TADCORA 

MTU4. 
TCNT 

 
 

Note: When the interrupt skipping count is set to two. 

Figure 16.95 Example of A/D Converter Start Request Signal (TRG4AN) Operation Linked with Interrupt Skipping 
Function 1 (UT4AE and DT4AE = 1) 
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UT4AE = 1 
DT4AE = 0 

A/D converter start request (TRG4AN) 

When linked with TGIA3 and TCIV4 
interrupt skipping 

When linked with TGIA3 interrupt 
skipping 

When linked with TCIV4 interrupt 
skipping 

01h 00h 02h 01h 00h 

01h 00h 02h 01h 00h 
TGIA3 interrupt 
skipping counter 

TCIV4 interrupt 
skipping counter 

TGIA3 A/D request- 
enabled period 

TCIV4 A/D request- 
enabled period 

MTU4.TADCORA 

MTU4. 
TCNT 

 
 

Note: When the interrupt skipping count is set to two. 

Figure 16.96 Example of A/D Converter Start Request Signal (TRG4AN) Operation Linked with Interrupt Skipping 
Function 1 (UT4AE = 1, DT4AE = 0) 

  














