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Low-Power 12-Output ZDB / Fanout Clock Buffer for PCle 5.0 and UPI

Features

Description

e Twelve Differential Low-Power HCSL Outputs with On-Chip
Termination

e Default ZoyTt = 85Q

e Spread Spectrum Tolerant

¢ Individual Output Enable

¢ Selectable PLL Bandwidths

¢ Hardware/SMBus Control of ZDB and Fanout Buffer Modes

¢ Up to 9 Selectable SMBus Addresses

¢ 1to 400MHz Fanout Buffer Operation

e 100MHz and 133.33MHz ZDB Mode

¢ Differential Output-to-output Skew <50ps

e Very Low Jitter Outputs
= Differential Cycle-to-cycle Jitter <50ps
= Fanout Buffer Mode Additive Phase Jitter

— PCle® 5.0 CC: typ 17fs RMS
— DB2000Q Additive Jitter: 28fs RMS typ
— QPI/UPI 11.4GB/s: 20fs RMS typ
— IF-UPI Additive Jitter: 60fs RMS typ
= ZDB Mode Phase Jitter
— PCle 5.0 CC: 18fs RMS typ
— QPI/UPI 11.4GB/s: 80fs RMS typ
— IF-UPI Additive Jitter: 60fs RMS typ

e 3.3V Core Supply Voltage

e Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)

e Halogen and Antimony Free. “Green” Device (Note 3)

e For automotive applications requiring specific change
control (i.e. parts qualified to AEC-Q100/101/104/200,
PPAP capable, and manufactured in IATF 16949
certified facilities), please contact us or your local Diodes
representative.
https://www.diodes.com/quality/product-definitions/

e Packaging (Pb-free & Green):

o 64-lead, 9Imm x 9mm TQFN (ZD)

Notes:

The DIODES™ PI6CBE33125 is a low-power PCle 1.0/2.0/3.0/
4.0/5.0 clock buffer. It takes a reference input to fanout twelve
100MHz low-power differential HCSL outputs with on-chip ter-
minations for 85Q) output impedance. It supports both zero-delay
and fanout buffer functions for various applications. An individ-
ual OE pin for each output provides easier power management.
It uses Diodes proprietary PLL design to achieve very-low jit-
ter that meets PCle 1.0/2.0/3.0/4.0/5.0 requirements. Other than
PCle 100MHz support, this device also supports 133.33MHz via
apin.

Block Diagram
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1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.
3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and <1000ppm

antimony compounds.

DIODES is a trademark of Diodes Incorporated in the United States and other countries.
The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
PCI Express® and PCIe® are trademarks or registered trademarks and/or service marks of PCI-SIG Corporation.
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Pin Configuration
H* 0
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g o 0o o o o o > > 0o o o o o o >
VDDA| 1 48 | GND
GNDA| 2 47 | Q7-
NC|[ 3 46 | Q7+
100M_133M#| 4 45 | OE7#
BW_SEL_TRI| 5 44 | OE6#
PD#| 6 43 | Q6-
GNDR| 7 42 | Q6+
VDDR| 8 EPAD 41 | GND
IN+| 9 40 | VDD
IN-| 10 39 | Q5-
SADRO_TRI | 11 38 | Q5+
SDATA| 12 37 | OE5#
SCLK | 13 36 | OE4#
SADR1_TRI | 14 35 | Q4-
FBOUT_NC- | 15 34 | Qa+
FBOUT_NC+ | 16 33 | GND
A A R R R A R A A A
t S B OE O+ L 0 Q0 O & & F OE X b5 O
58FFc538868 88883
Pin Description
Pin Number | Pin Name Type Description
1 VDDA Power — Analog VDD
2 GNDA Power — Analog ground
3 NC — — Internal connected for feedback loop. Do not connect this pin.
4 100M._133M# Input CMOS Latch to select frequency. This pin has internal pullup resistor. See Fre-
quency Select Table
5 BW SEL_TRI Input | Tri-level Le?tch to s<.elec't low-l9op bandwidth, by.pass PLL, and high-loop band-
width. This pin has internal pullup resistor
Input notifies device to sample latched inputs and start up on first high
6 PD# Input CMOS | assertion. Low enters Power Down Mode; subsequent high assertions exit
Power Down Mode. This pin has internal pullup resistor.
7 GNDR Power — Analog ground for receiver
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Pin Description Cont.

Pin Number | Pin Name Type Description

8 VDDR Power — Analog VDD for receiver

9 IN+ Input HCSL | Differential true clock input

10 IN- Input HCSL | Differential complementary clock input

11 SADRO_TRI Input Tri-level | Latch to select SMBus Address. This pin has an internal pulldown.

12 SDATA Input/ CMOS | SMBUS Data line, 3.3V tolerant

Output

13 SCLK Input CMOS | SMBUS clock input, 3.3V tolerant

14 SADRI_TRI Input Tri-level | Latch to select SMBus Address. This pin has an internal pulldown.
Complementary differential feedback output. This pin should NOT be

15 FBOUT_NC- — — connected to anything outside the chip. It exists to provide delay path
matching to get zero propagation delay.
True differential feedback output. This pin should NOT be connected to

16 FBOUT_NC+ — — anything outside the chip. It exists to provide delay path matching to get
zero propagation delay.

17 QO+ Output HCSL | Differential true clock output

18 QoO- Output HCSL | Differential complementary clock output

19 OF0# Input CMOS Actnlze low input for enabling QO pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

20 OE1# Input CMOS ActlYe low input for enabling Q1 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

21 QL+ Output HCSL | Differential true clock output

22 Ql- Output HCSL | Differential complementary clock output

23, 33, 41,

48, 58 GND Power — Ground

24, 40, 57 Vbpbp Power — Power supply, nominal 3.3V

25,32,49,56 | VDDO Power — Power supply for differential outputs

26 Q2+ Output HCSL | Differential true clock output

27 Q2- Output HCSL | Differential complementary clock output

)8 OF2# Input CMOS ACtl\.Ie low input for enabling Q2 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

29 OF3# Input CMOS Actn'ze low input for enabling Q3 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

30 Q3+ Output HCSL | Differential true clock output

31 Q3- Output HCSL | Differential complementary clock output

34 Q4+ Output HCSL | Differential true clock output

35 Q4- Output HCSL | Differential complementary clock output

36 OFd# Input CMOS Actn'/e low input for enabling Q4 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs
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Pin Description Cont.

Pin Number | Pin Name Type Description

37 OF5# Input CMOS Actn'/e low input for enabling Q5 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

38 Q5+ Output HCSL | Differential true clock output

39 Q5- Output HCSL | Differential complementary clock output

42 Q6+ Output HCSL | Differential true clock output

43 Q6- Output HCSL | Differential complementary clock output

m OE6# Input CMOS Actn'/e low input for enabling Q6 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

45 OE7# Input CMOS Actn.ze low input for enabling Q7 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

46 Q7+ Output HCSL | Differential true clock output

47 Q7- Output HCSL | Differential complementary clock output

50 Q8+ Output HCSL | Differential true clock output

51 Q8- Output HCSL | Differential complementary clock output

5 OE8# Input CMOS Actnlie low input for enabling Q8 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

53 OF9# Input CMOS ActlYe low input for enabling Q9 pair. This pin has an internal pulldown.
1 =disable outputs, 0 = enable outputs

54 Q9+ Output HCSL | Differential true clock output

55 Q9- Output HCSL | Differential complementary clock output

59 Q10+ Output HCSL | Differential true clock output

60 Q10- Output HCSL | Differential complementary clock output

61 OE10# Input CMOS Active low 1.nput for enabling Q10 pair. This pin has an internal pull-
down. 1 =disable outputs, 0 = enable outputs

2 OE11# Input CMOS Active low 1.nput for enabling Q11 pair. This pin has an internal pull-
down. 1 =disable outputs, 0 = enable outputs

63 Qll+ Output HCSL | Differential true clock output

64 Ql11- Output HCSL | Differential complementary clock output

EPAD EPAD Power — Connect to ground
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SMBus Address Selection Table
SADRI1_tri SADRO_tri Address
0 0 D8
0 M DA
0 1 DE
M 0 C2
State of SADR on first application of PD# M M C4
M 1 Cé6
1 0 CA
1 M CC
1 1 CE
Power Management Table
PD# IN SMBus OE bit OEn# Qn+ Qn- PLL Status
0 X X X Low Low off
1 Running 0 X Low Low On®
1 Running 1 0 Running Running On®
1 Running 1 1 Low Low On®
Note:
1. If PLL Bypass mode is selected, the PLL will be off and outputs will be running.
PLL Operating Mode Select Table
PLL OM Operating Mode PLL
0 PLL with Low Bandwidth Running
M PLL Bypass oft
1 PLL with High Bandwidth Running
Frequency Select Table
100M_133M# IN (MHz) Qn (MHz)
0 133.33 133.33
1 (default) 100 100
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Maximum Ratings

(Above which useful life may be impaired. For user guidelines, not tested.)

Storage Temperature........ccoeueueeueicieeieicieeecieee e -65°C to +150°C
Supply Voltage to Ground Potential, VDDxx «weeveveerevenenne -0.5V to +4.6V
Input Voltage .......ccocvevervcuvcrncunnc. -0.5V to Vpp +0.5V, not exceed 4.6V
SMBus, Input High VOItage ........ccccoeuvuriririerienieneceercneneeeeeneeneees 3.6V
ESD Protection (HBM) ....c.ooveviieeeeieeeeeceeeeeeeeeeseeeeteeeveeeveeeseseenenens 2000V
Junction TEMPErature .....c.ccococoeeeeeeereeereerereeeneereeseserseseeesseenenes 125°C max

Note:

Stresses greater than those listed under MAXIMUM
RATINGS may cause permanent damage to the device.
This is a stress rating only and functional operation of
the device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

Operating Conditions

Temperature = Ta; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol Parameters Conditions Min. Typ. Max. | Units
Vpp, VDDA
’ > | Power Supply Voltage — 3.135 3.3 3.465 \Y%
VDR pply 8
Vppo Output Power Supply Voltage — 0.95 1.05-3.3 | 3.465 \%
Vpbpa, PLL mode,
IppA Analog Power Supply Current All outputs active @ 100MHz — 20 25 mA
Vbp + VDD_R
Ipp Power Supply Current All outputs active @ 100MHz — 46 55 mA
Power Supply Current for
Ippo ey Vppo, PLL mode, — 90 105 | mA
Outputs® All outputs active @ 100MHz
Analog Power Supply Power Vbpa, PLL mode,
IpDA_PD Down" Current All outputs LOW/LOW o 0.5> ! mA
Power Supply Power Down® Vop + VDD_R,
Ipp_rp Current All outputs LOW/LOW o 09 1.05 mA
Ippopp | LOWer Supply Current Power Vppo, All outputs LOW/LOW — 175 | 25 mA
- Down" for Outputs
Ta Ambient Temperature Industrial grade -40 — 85 °C
Note:
1. Input clock is not running.
2. Outputs drive 10 inch trace.
Input Electrical Characteristics
Symbol Parameters Conditions Min. Typ. Max. | Units
Rpu Internal Pullup Resistance — — 120 — KQ
Ran Internal Pulldown Resistance — — 120 — KQ
Lpin Pin Inductance — — — 7 nH
PI6CBE33125 www.diodes.com June 2022
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SMBus Electrical Characteristics

Temperature = Ty; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol | Parameters Conditions Min. Typ. Max. | Units
Vppsmp | Nominal Bus Voltage — 2.7 — 3.6 A%
SMBus, Vppsms = 3.3V 2.1 — 3.6
VIHSMB SMBus Input High Voltage ) \'
P & 8 SMBus, Vppsms < 3.3V 0.65 — —
VDDsMB
SMBus, Vppsms = 3.3V — — 0.8
ViLSMB SMBus Input Low Voltage A%
SMBus, Vppsms < 3.3V — — 0.8
IsmBsINK | SMBus Sink Current SMBus, at VorLsmB 4 — — mA
VOLSMB SMBus Output Low Voltage SMBus, at IspMBSINK — — 0.4 A\
fMaxsmB | SMBus Operating Frequency | Maximum frequency — — 500 kHz
tRMSB SMBus Rise Time (Max Vi, - 0.15) to (Min Vg + 0.15) — — 1000 ns
tEMSB SMBus Fall Time (Min Vig + 0.15) to (Max Vi, - 0.15) — — 300 ns
LVCMOS DC Electrical Characteristics
Temperature = T; Supply voltages per normal operation conditions; See test circuits for the load conditions
Symbol | Parameters Conditions Min. Typ. Max. | Units
0.75 A%
Viu Input High Voltage Single-ended inputs, except SMBus — bb \4
VoD +0.3
Vim Input Mid Voltage SADRO_TRI, SADR1_TRI, BW_SEL_TRI | 0.4Vpp | 0.5Vpp | 0.6VpDp v
. . 0.25
ViL Input Low Voltage Single-ended inputs, except SMBus -0.3 — v \%
DD
Iy Input High Current Single-ended inputs, Vin = Vpp — — 5 HA
I Input Low Current Single-ended inputs, Vin = 0V -5 — — HA
Single-ended inputs with pullup/pulld
Iy Input High Current 1n‘g e-ended inputs with pullup/pulldown N B 50 WA
resistor, ViN = VDD
Single-ended inputs with pullup/pulld
I Input Low Current 1n'g e-ended inputs with pullup/pulldown 50 - - WA
resistor, ViNy = 0V
CINn Input Capacitance — 1.5 — 5 pF
LVCMOS AC Electrical Characteristics
Temperature = Ty; Supply voltages per normal operation conditions; See test circuits for the load conditions
Symbol | Parameters Conditions Min. Typ. Max. | Units
Q start after OE# assertion
Enable L 4 1 lock
LOELAT Output Enable Latency Q stop after OE# deassertion > 0 clocks
. . 4
{pDLAT PD# Deassertion leferen'tlal outputs enable after PD B 20 300 s
deassertion
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HCSL Input Characteristics

Temperature = Ty; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol | Parameters Conditions Min. Typ. | Max. | Units
VIUDIFE Diff. Input High Voltage(s) IN+, IN-, single-end measurement 600 800 1150 mV
VILDIE Diff. Input Low Voltage(3) IN+, IN-, single-end measurement -300 0 300 mV
Veom Diff. Input Common Mode 150 o 900 mv
Voltage
Vswing | Diff. Input Swing Voltage Peak to peak value (Viupir - VILDIF) 300 — 2900 mV
fINBP Input Frequency PLL Bypass mode 1 — 400 MHz
fIN100 Input Frequency 100MHz PLL 98.5 100 102.5 MHz
fIN133 Input Frequency 133MHz PLL 132 133.33 135 MHz
fMoDI- Input SS Modulation Freq. Allowable frequency for PCle applications
. . 30 — 33 kHz
PCle PCle (Triangular Modulation)
From Vpp Power-Up and after input clock
tSTAB Clock stabilization stabilization or de-assertion of PD# to 1st — 0.75 1.0 ms
clock

tRE Diff. Input Slew Rate® Measured differentially 0.4 — — V/ns
IIN Diff. Input Leakage Current Vin=Vpp, Vin=GND -5 0.01 5 uA
tpbc Diff. Input Duty Cycle Measured differentially 45 — 55 %
tje-c Diff. Input Cycle to cycle jitter | Measured differentially — — 125 ps
Note:

1. Guaranteed by design and characterization, not 100% tested in production

2. Slew rate measured through +/-75mV window centered around differential zero

3. The device can be driven by a single-ended clock by driving the true clock and biasing the complement clock input to the Vbias, where Vbias is (Vig-Vi1)/2

HCSL Output DC Characteristics

Temperature = T; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol | Parameters Condition Min. Typ. Max. | Units
: 1 c s .
Von Output Voltage High'” Statistical measurement on single-ended 660 — 850 mV
VoL Output Voltage Low signal using oscilloscope math function 150 _ 150 mv
; 1 . . .
Vomax Output Voltage Maximum® | Measurement on single ended signal using - — 1150 mV
VOMIN Output Voltage Minimum( | absolute value -300 — — mV
Voc Output Cross Voltage(h>¥ — 250 — 550 mV
DVoc Voc Magnitude Change"> | — — — 140 mV
Note:
1. At default SMBUS amplitude settings.
2. Guaranteed by design and characterization—not 100% tested in production.
3. Measured from differential waveform.
4. This one is defined as voltage where Q+ = Q- measured on a component test board and only applied to the differential rising edge.
5. The total variation of all Vcross measurements in any particular system. This is a subset of Vcross_min/max allowed.
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HCSL Output AC Characteristics

Temperature = Ta; Supply voltages per normal operation conditions; See test circuits for the load conditions

Symbol | Parameters Condition Min. Typ. | Max. | Units
c o . PLL mode — 100 133.33 MHz
ouUT utput Frequenc
Y PLL bypass mode — — 400 MHz

-3dB point in High Bandwidth Mode — — 4 MHz
BW PLL Bandwidth®-®

-3dB point in Low Bandwidth Mode — — 1.4 MHz

Peak pass band gain, low bandwidth — — 2 dB
tjpeak PLL Jitter Peaking

Peak pass band gain, high bandwidth — — 2.5 dB
tRF Slew Rate(»2?) Scope averaging on fast setting 2 — 4.0 Vins
Dtgp Slew Rate Matching:>% Scope averaging on — — 20 %
tSKEW Output Skew!"?) Averaging on, VT = 50% — — 50 ps

PLL Bypass mode, VT = 50%, across tem-

perature and VDD 2000 o 3000 ps

PLL Bypass mode, VT = 50%, norminal

temperature and VDD o o 2500 ps
tPDELAY Propagation Delay

PLL mode, VT = 50%, norminal tempera- B o 50 S

ture and VDD P

PLL mode, VT = 50%, across temperature

and VDD - - 100 ps
tpc Duty Cycle?) Measured differentially, PLL Mode 45 50 55 %

Measured differentiall

. s (1,7) Y, B o

tpcp Duty Cycle Distortion PLL Bypass Mode at 100MHz 3.5 0 35 %

PLL mode — 14 — ps
tjc-c Cycle-to-Cycle Jitter-?

Additive jitter, Bypass mode — 0.1 — ps
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HCSL Output AC Characteristics (PLL Mode PCle Phase Jitter)
.. . Spec .
Symbol | Parameters Condition Min. | Typ. | Max. Limit Units
PCle 1.0© — 2.6 — 86 | ps(p-p)
PCle 2.0 Low Band,
10kHz < f < 1.5MHz - 0.08 - 31 bs
PCle 2.0 High B s
Integrated Phase Jitter PLL 1C5:l\fIH;)< f1g< N alﬁst (50MHz) — 0.09 — 3 ps
tipH_ PLL Mode (RMS)1>) : ¥q
cc Low Bandwidth (Common EIC)IIE ‘7_’100551% BW of 2-4 or 2-5MHz, — 0.05 — 1 ps
Clocked Architecture) — 7)
PCle 4.0 (PLL BW of 2-4 or 2-5MHz,
CDR =10MH?) — 0.05 — 0.5 ps
PCle 5.01V (PLL BW of 500k to
1.8MHz. CDR =20MH2) — | o — 0-15 ps
PCIe 1.0 — 8.71 — — | ps(p-p)
Integrated Phase Jitter PLL | pcle 2.0 — 0.81 — _ ps
ti Mode (RMS)®)
JPH_PLL_ PCle 3.0 — o320 | — - ps
SRIS Low Bandwidth (SRIS
Architecture) PCle 4.0 — 0222 | — — ps
PCle 5.0V — 0.084 — — ps
PCle 1.0© — 5.4 — 86 | ps(p-p)
PCle 2.0 Low Band,
10kHz < f < 1.5MHz - 0.09 - 31 ps
Integrated Phase Jitter PLL | pcie 2.0 High Band
. Mode (RMS)®*9 1.5MHz < f < Nyquist (50MHz) o 0.019 o 3 ps
tJPH_PLL ; :
o - HighBandwidth PCle 3.0 (PLL BW of 2-4 or 2-5MHz, o :
(Common Clocked CDR =10MHz) o : o ps
Architecture) PCle 4.0 (PLL BW of 2-4 or 2-5MHz, ol 05
CDR =10MHz) . : - : ps
PCle 5.0V (PLL BW of 500k to
1.8MHz. CDR =20MH2) N R 0.15 ps
PI6CBE33125 www.diodes.com June 2022
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HCSL Output AC Characteristics (PLL Mode PCle Phase Jitter) Cont.
.. . Spec .
Symbol | Parameters Condition Min. | Typ. & Max. Limit Units
PCle 1.0 — 8.61 — — | ps(p-p)
Integrated P}t?;e Jitter PLL | p~105 . 0.88 B o ps
tiPH_PLL_ Mode (RMS)"™
SRIS High Bandwidth PCle 3.0 — 0.354 — — ps
(SRIS Architecture) PCle 4.0 — 0.271 — — ps
PCle 5.01) — 0.097 — — ps
Note:

1. Guaranteed by design and characterization—not 100% tested in production.

2. Measured from differential waveform.

3. Slew rate is measured through the Vswing voltage range centered around differential 0V, within £150mV window.

4. Slew rate matching is measured through +75mV window centered around differential zero.

5. See http://www.pcisig.com for complete specs.
6. Sample size of at least 100k cycles. This can be extrapolated to 108ps pk-pk @ 1M cycles for a BER of 10712,
7. Duty cycle distortion is the difference in duty cycle between the output and input clock when the device is operated in the PLL bypass mode.

8. The Min and Max values of each BW setting track each other, low BW max will never occur with high BW min.

9. Applies to all differential outputs.
10. For additive jitter RMS value is calculated by the following equation = SQRT |[(total ji'[telr)*2 - (input jitter)*z].
11. PCle 5.0 v0.9 specification.

PI6CBE33125

Document Number DS43626 Rev 2-2

11

www.diodes.com

June 2022
® Diodes Incorporated




Nnms A Product Line of
LSINY, ® Diodes Incorporated

I M € O R P O R ATE D

() PERICOM

PI6CBE33125

HCSL Output AC Characteristics (Fanout Buffer Mode Additive Phase Jitter)

Spec

Symbol Parameters Condition Min. | Typ. | Max. Limit Units
PCle 1.0© — 1.3 — 86 | ps(p-p)
PCle 2.0 Low Band,
— 0.023 — 3.1
10kHz < f < 1.5MHz ps
Additive Integrated Phase PCle 2.0 Hflgh Banq, — 0.089 — 3 ps
Jitter (RMS)(-) 1.5MHz < f < Nyquist (50MHz)
ti
JPH_A_CC (Common Clocked PClIe 3.0 (PLL BW of 2-4 or 2-5MHz, o 0.044 - ] ps
. CDR =10MHz)
Architecture)
PCle 4.0 (PLL BW of 2-4 or 2-5MHz,
— 0.044 — 0.5
CDR =10MHz) P
PCle 5.0V (PLL BW of 500k to
— 0.017 — 0.15
1.8MHz. CDR =20MH2) P
PCIle 1.0 — 0.127 — — | ps(p-p
Additive Integrated Phase PCle 2.0 _ 0.112 _ — ps
tipH_A_sris | Jitter (RMS)1>10 PCle 3.0 — 0029 | — — ps
(SRIS Architecture) PCle 4.0 _ 0.031 _ _ ps
PCle 5.010 — 0.027 — — ps
) Additive Integrated Phase | 133.33MHz — 150 — — fs
UPH_A_12k- | itter (RMS)>10)
20M — — —
12kHz ~ 20MHz 100MHz, SSC oft 90 fs
Note:
1. Guaranteed by design and characterization—not 100% tested in production.
2. Measured from differential waveform.
3. Slew rate is measured through the Vswing voltage range centered around differential 0V, within +150mV window.
4. Slew rate matching is measured through +75mV window centered around differential zero.
5. See http://www.pcisig.com for complete specs.
6. Sample size of at least 100k cycles. This can be extrapolated to 108ps pk-pk @ 1M cycles for a BER of 10712,
7. Duty cycle distortion is the difference in duty cycle between the output and input clock when the device is operated in the PLL bypass mode.
8. The Min and Max values of each BW setting track each other, low BW max will never occur with high BW min.
9. Applies to all differential outputs.
10. For additive jitter RMS value is calculated by the following equation = SQRT [(total jitter)*? - (input jitter)*?].
11. PCle 5.0 v0.9 specification.
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HCSL Output AC Characteristics (Jitter)
. . Spec .
Symbol | Parameters Condition Min. | Typ. | Max. Limit Units
QPI and UPI, 100M or 133.33MHz,
4.8Gbps, 6.4Gbps 12U1 - 0.16 - 0-> ps
tjPHPLL_ Integrated Phase Jitter PLL
e — Mode (RMS)®9 QPI and UPI, 100MHz, 8.0Gbps, 12UI 0.1 0.3 ps
QPI and UPI, 100MHz, <11.4Gbps,
12UT — 0.08 — 0.2 ps
QPI and UPI, 100M or 133.33MHz,
— 0.03 — — s (p-p)
. Fanout Buffer Mode 4.8Gbps, 6.4Gbps 12UT PSIP°P
HPH_QPI Additive Integrated Phase | QPIand UPIL, 100MHz, 8.0Gbps, 12U1 — 0.03 - - ps
UPI ,
Jitter (RMS)(-310 QPI and UPL, 100MHz, <11.4Gbps, 00 .
1201 ' P
PLL Mode IF-UPI phase | Low bandwidth — 0.1 — — ps
, jitter High bandwidth — 0.17 — — ps
tJPH_IFUPI
Fanout Buffer Mode IF- 0.06 S
UPI phase jitter ' P
tipH_ Fanout Buffer Mode B 28 B o fs
DB2000Q DB2000Q phase jitter
Note:

1. Guaranteed by design and characterization—not 100% tested in production.

2. Measured from differential waveform.

3. Slew rate is measured through the Vswing voltage range centered around differential 0V, within +150mV window.
4. Slew rate matching is measured through +75mV window centered around differential zero.

5. See http://www.pcisig.com for complete specs.

6. Sample size of at least 100k cycles. This can be extrapolated to 108ps pk-pk @ 1M cycles for a BER of 10712,

7. Duty cycle distortion is the difference in duty cycle between the output and input clock when the device is operated in the PLL bypass mode.
8. The Min and Max values of each BW setting track each other, low BW max will never occur with high BW min.

9. Applies to all differential outputs.

10. For additive jitter RMS value is calculated by the following equation = SQRT [(total jitter)*? - (input jitter)*?].

11. PCle 5.0 v0.9 specification.
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SMBus Serial Data Interface

PI6CBE33125 is a slave-only device that supports block read and block write protocol using a single 7-bit address and read/write bit
as shown below.

Read and write block transfers can be stopped after any complete byte transfer.
Address Assignment

A6 A5 A4 A3 A2 Al A0 R/W

1 1 0 See SMBus Address Selection table 1/0

Note: SMBus address is latched on SADR pin

How to Write

1 bit 7 bits | 1bit | 1bit | 8 bits 1 bit | 8 bits 1bit | 8 bits 1 bit 8 bits 1bit | 1bit
. . B i i
Beginning Data Byte eginning Data Byte
Startbit | Add. W(0) | Ack | Byteloca- | Ack Ack DataByte | Ack | .. Ack Stop bit
. count =X (N+X-1)
tion=N (N)

How to Read

1 bit 7 bits | 1 bit | 1 bit | 8 bits 1 bit | 1 bit 7 bits 1 bit | 1 bit | 8 bits 1bit | 8 bits 1 bit
Beginni Beginni
cgmming Repeat Data Byte cgmming
Start bit | Address | W(0) | Ack Byte loca- Ack Address R(1) Ack Ack Data Byte Ack
Start bit count =X
tion =N (N)
8 bits 1bit | 1 bit
Data Byte
....... NAck | Stop bit
(N+X-1)
PI6CBE33125 www.diodes.com June 2022
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Byte 0: PLL Operating Mode and Frequency Select Register
. . . Power-up
Bit Control Function | Description Type Condition 0 1
7 PLLMODERBI1 PLL Mode Readback Bitl R Latch 00 = Low BW ZDB
01= Fanout mode
6 PLLMODERBO PLL Mode Readback Bit0 R Latch 10 = Reserved
11 = High BW ZDB
5 Reserved — 0 — —
4 Reserved — 0 — —
3 PLL SW Control | PLL Mode control Bit0 RWO |0 Hardware | SMBus Con-
Latch trol
2 PLL mode PLL Mode 1 RW 1 00 = Low BW ZDB
01= Fanout mode
1 PLL mode PLL Mode 0 RW 1 10 = Reserved
11 = High BW ZDB
0 Frequency Select RB | Frequency select readback R Latch 133MHz 100MHz
Byte 1: Output Enable Register 1
. . s Power-up
Bit Control Function | Description Type Condition 0 1
7 Q7_OE Q7 output enable RW 1 Output Low/ | OF Pin
Low Control
6 Q6_OE Q6 output enable RW 1 Output Low/ | OF Pin
Low Control
5 Q5_OE Q5 output enable RW 1 Output Low/ | OF Pin
Low Control
Output Low/ | OE Pin
4 Q4_OE Q4 output enable RW 1 Low Control
Output Low/ | OE Pin
3 Q3_OE Q3 output enable RW 1 Low Control
2 Q2_OE Q2 output enable RW 1 Output Low/ | OF Pin
Low Control
1 Q1_OE QI output enable RW 1 Output Low/ | OF Pin
Low Control
0 QO0_OE QO output enable RW 1 Output Low/ | OF Pin
Low Control
PI6CBE33125 www.diodes.com June 2022
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Byte 2: Output Enable Register 2
. . . Power-up
Bit Control Function | Description Type Condition 0 1
7 Reserved — RW 0 — —
6 Reserved — RW 0 — —
5 Reserved — RW 0 — —
4 Reserved — RW 0 — —
Output Low/ | OE Pin
3 Q11_OE Q11 output enable RW 1 Low Control
Output Low/ | OE Pin
2 Q10_OE Q10 output enable RW 1 Low Control
Output Low/ | OE Pin
1 Q9_OE Q9 output enable RW 1 Low Control
0 Q8_OE Q8 output enable RW 1 Output Low/ | OF Pin
Low Control
Byte 3 and Byte 4: Reserved
Byte 5: Revision and Vendor ID Register
. . . Power-up
Bit Control Function | Description Type Condition 0 1
7 RID3 R 0
6 RID2 R 0
Revision ID rev =0000
5 RID1 R 0
4 RIDO R 0
3 PVID3 R 0
2 PVID2 R 0
Vendor ID Diodes = 0011
1 PVID1 R 1
0 PVIDO R 1
PI6CBE33125 www.diodes.com June 2022
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Byte 6: Device ID Register
. . .. Power-up

Bit Control Function | Description Type Condition

7 DID7 R

6 DID6 R

5 DID5 R

4 DID4 R

NA OhB7 for PI6CBE33125

3 DID3 R

2 DID2 R

1 DID1 R

0 DIDO R
Byte 7: Byte Count Register

. . o . Power-up

Bit Control Function | Description Type Condition

7 Reserved — 0 —

6 Reserved — 0 —

5 Reserved — 0 —

4 BC4 RW 0 —

3 BC3 RW 1 —

Wring to the register configures how many

2 B2 bytes will be read back on a block read RW 0 —

1 BC1 RW 0 —

0 BCO RW 0 —
PI6CBE33125 www.diodes.com June 2022
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Low-Power HCSL Differential Output Test Load

PI6CBE33125 - Differential Output with integrated Rs

10 inches

Test Loads

Figure 1. Low-Power HCSL Test Circuit

Clock Source

CK+ (@ ©) CKIN+

CK- (@ 9O) CKIN-

DUT

CK+

CK-

Zo (Differential)

Test Points for
High Impedance
Probe

Figure 2. Test Load for AC/DC Measurements

AC/DC Measurements Table

Clock Source Device Under Test (DUT) Rs () Differential Zo (Q2) L (cm) CL (pF)
SMA100B PI6CBE33xx5 Internal 85 254 2
Driving LVDS Ria Rib

I ! co e

X VAVAVAVAu { | I |

| e 0= ) ; :

X VNV — { | | |

| Rs | Co L. _ |
""""""""" R2a % % R2> LvDS Clock

Differential Output \_l_l input

Figure 3. Differential Output Driving LVDS
PI6CBE33125 www.diodes.com June 2022
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Alternate Differential Output Terminations (Zg =85Q)
Component Receiver with Termination Receiver without Termination Unit
Ria, Rib 10,000 130 Q
R2a, Rop 5600 64 Q
Cc 0.1 0.1 uF
VcMm 1.2 1.2 A\
3.3Vt 5%
Vop
1
$ 20 %0.1 uF
Vopa
im uF ;J; 10uF
Figure 4. Power Supply Filter
Thermal Characteristics
Symbol Parameter Conditions Min. Typ. Max. Unit
05a Thermal Resistance Junction to Ambient Still air °C/W
0)c Thermal Resistance Junction to Case °C/W
Part Marking
PI6CBE33
125ZDIE
5 ZYYWWXX

Z: Die Rev

YY: Date Code (Year)

WW: Date Code (Workweek)

1st X: Assembly Site Code

2nd X: Wafer Fab Site Code

Bar above fab code means Cu wire

PI6CBE33125
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Packaging Mechanical
64-TQFN (ZD)

D2
PN e— ‘
INDEX ARER | N | ., C0355
° | Uyuuuuuguuuuyu
80D u
5 |
| : |
I 2 = I
| ' : |
=
— -t —-— -1 —g———— + - — o
| : : |
=)
! d 3 1
| j 5 |
P |
B0
i L gﬂﬂﬂﬂﬂﬂﬂiﬂﬂﬂﬂﬂ
L
Al BOTTOM VIEW
D A3
A 9.50
TOP VIEW <A 8.10
- 0.50BSC. 0.70(64X)
3 0.25(64X)
e 19600000000000000] |
o — (—
SYMBOLS | MIN. | NOM. | MAX. Sig = | =
z = | =
A 0.80 | 0.85 | 0.90 = X =
= =
Al 0.00 | 0.02 | 0.05 = | =
= =
A3 0.203 REF. gl o = | & | = 3
o o (3 o
b [0.18]0.25[0.30 = | =
= =
= =
D 8.90 [ 9.00 | 9.10 = i =
 —
E 8.90 [ 9.00 | 9.10 = | =
e 0.50 BSC. = | =
° 0.90 BSC 10000000j00000000
D2 5.95 | 6.00 | 6.05 6.00
£2 595 | 6.00 | 6.05 RECOMMENDED LAND PATTERN
L 0.35 | 0.40|0.45 - DATE: 05/18/18
NOTE: DESCRIPTION: 64-Contact, Very Thin Quad Flat No-Lead (TQFN)
1. ALL DIMENSIONS ARE IN mm. ANGLES IN DEGREES
2. COPLANARITY APPLIES TO THE EXPOSED THERMAL PAD AS WELL AS THE TERMINALS .
% REFER JEDEC MO-220 PACKAGE CODE: ZD (ZD64)
2 THERMAL PAD SOLDERING AREA (MESH STENGIL DESIGN 5 RECOMMENDED) DOCUMENT CONTROL #: PD-2036 REVISION: D
For latest package information:
See http://www.diodes.com/design/support/packaging/pericom-packaging/packaging-mechanicals-and-thermal-characteristics/.
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Ordering Information
Pin 1
Ordering Code Package Package Description Temperature . .
Code Orientation

PI6CBE33125ZDIEX 7D 64-Contact, Very Thin Quad Flat No-Lead (TQFN) -40~85°C Top Right Corner
PI6CBE33125ZDIEX-13R 7D 64-Contact, Very Thin Quad Flat No-Lead (TQFN) -40~85°C Top Left Corner
Notes:

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
2. See https://www.diodes.com/quality/lead-free/ for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, "Green" and Lead-free.

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br + CI) and <1000ppm
antimony compounds.

. I =Industrial
. E = Pb-free and Green
. X suffix = Tape/Reel

. For packaging detail, go to our website at: https://www.diodes.com/assets/MediaList-Attachments/Diodes-Package-Information.pdf

N N B

Pin 1 Orientation

Top Left Top Right
FIN 1 FIM 1
CARRIER TAPE ORIENTATION  ORIENTATION COVER TAPE

O G (i) O O START

END l /
) O o({@"@ fng {{ O

y r'_p-
-
. 1
: \
4—— TRAILER —» COMPOMNENTS o | FADER ————
COVER
TAPE Bottom Left
PIN 1
ORIENTATION
PI6CBE33125 www.diodes.com June 2022
Document Number DS43626 Rev 2-2 21

® Diodes Incorporated



T\ Y/ ® Diogepsr?ndcli)crfolc_)lrr:ai:; 'D P R I C DM

N €C O R P ORA ATED

PI6CBE33125

IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IM-
PLIED, WITH REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IM-
PLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY  INTELLECTUAL PROPERTY RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products described herein and
application examples. Diodes does not assume any liability arising out of the application or use of this document or any product described herein. This documentis in-
tended for skilled and technically trained engineering customers and users who design with Diodes’ products. Diodes’ products may be used to facilitate safety-related
applications; however, in all instances customers and users are responsible for (a) selecting the appropriate Diodes products for their applications, (b) evaluating the
suitability of Diodes’ products for their intended applications, (c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regu-
latory requirements as well as safety and functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation,
quality controltechniques, redundancy, malfunction prevention, and appropriate treatmentfor aging degradation) to minimize the risks associated with theirapplications.

3. Diodes assumes no liability for any application-related information, support, assistance or feedback that may be provided by Diodes from
time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such use, and
will hold Diodes and all companies whose products are represented herein or on Diodes’ websites, harmless against all damages and liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending pat-
ent applications. Product names and markings noted herein may also be covered by one or more United States, international or foreign trade-
marks and trademark applications. Diodes does not convey any license under any of its intellectual property rights or the rights of any third par-
ties (including third parties whose products and services may be described in this document or on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale (https://www.diodes.com/about/company/terms-
and-conditions/terms-and-conditions-of-sales/) or other applicable terms. This document does not alter or expand the applicable warranties provid-
ed by Diodes. Diodes does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is prohibited under
any applicable laws and regulations. Should customers or users use Diodes’ products in contravention of any applicable laws or regulations, or for any unintended
or unauthorized application, customers and users will (a) be solely responsible for any damages, losses or penalties arising in connection therewith or as a result
thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless against any and all claims, damages, expenses, and attorney fees arising
out of, directly or indirectly, any claim relating to any noncompliance with the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain technical in-
accuracies, omissions and typographical errors. Diodes does not warrant that information contained in this document is error-free and Diodes is under no ob-
ligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make modifications, enhancements, im-
provements, corrections or other changes without further notice to this document and any product described herein. This document is written in English but
may be translated into multiple languages for reference. Only the English version of this document is the final and determinative format released by Diodes.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is prohib-
ited. Diodes assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such unauthorized use.

9. This Notice may be periodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-conditions/important-notice
DIODES is a trademark of Diodes Incorporated in the United States and other countries.
The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.

© 2022 Diodes Incorporated. All Rights Reserved.

www.diodes.com
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