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Features Description

- Static Silicon-Gate CMOS Circuitry The CDP1852 and CDP1852C are parallel, 8-bit, mode-pro-

+ Single Voltage Supply

Ordering Information

« Parallel 8-Bit Data Register and Buffer
+ Handshaking Via Service Request Flip-Flop
« Low Quiescent and Operating Power

« Interfaces Directly with CDP1800-Series
Microprocessors

» Full Military Temperature Range (-55°C to +125°C)

PACKAGE

TEMP. RANGE

5V

10V

PKG.
NO.

PDIP

-40°C to +85°C

CDP1852CE

CDP1852E

E24.6

SBDIP

-40°C to +85°C

CDP1852CD

CDP1852D

D24.6

grammable input/output ports. They are compatible and will
interface directly with CDP1800-series microprocessors. They
are also useful as 8-bit address latches when used with the
CDP1800 multiplexed address bus and as /O ports in general-
purpose applications.

The mode control is used to program the device as an input port
(mode = 0) or as an output port {mode = 1). The SR/SR output
can be used as a signal to indicate when data is ready to be
transferred. In the input mode, a peripheral device can strobe
data into the CDP1852, and microprocessor can read that data
by device selection. In the output mode, a microprocessor
strobes data into the CDP1852, and handshaking is established
with a peripheral device when the CDP1852 is deselected.

In the input mede, data at the data-in terminals (DIO-DI7) is
strobed into the port's 8-bit register by a high (1) level on the
clock line. The negative high-to-low transition of the clock
latches the data in the register and sets the service request out-
put low (SR/SR = 0). When CS1/CS1 and CS2 are high
(CS1/CS1 and C82 = 1), the three-state output drivers are
enabled and data in the 8-bit register appear at the data-out ter-
minals (D00-DO7). When either CS1/CS1 or CS2 goes low
(CS1/CST or CS2 = 0), the data-out terminals are three-stated

and the service request output returns high (SR/SR =1).

In the output mode, the output drivers are enabled at all times.
Data at the data-in terminals (DI0-DI7) is strobed into the 8-bit
register when CS1/CS1 is low (CS1/CST = 0) and CS2 and the
clock are high (1), and are present at the data-out terminals
(DO0-DO7). The negative high-to-low transition of the clock
latches the data in the register. The SR/SR output goes high
(SR/SR = 1) when the device is deselected (CS1/CST =1 or

C82 = 0) and returns low (SR/SR = 0) on the following trailing
edge of the clock.

Pinout

Typical CDP1802 Microprocessor System
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FIGURE 1.
CAUTION: These devices are sensitive fo electrostatic discharge. Users should follow proper IG Handling Procedures. File Number 1 1 662
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CDP1852, CDP1852C

Absolute Maximum Ratings

DC Supply-voltage Range, (Vpp)
(Voltage Referenced to Vgg Terminal)

CDP1852 .. ... .. ... -05t0+11V
CDP1852C . .. ... . -0.5t0 +7V
Input Voltage Range, All Inputs .. ............ -0.5to Vpp +0.5V
DC Input Current, Any One Input. .. ... ... ... .. ..., +10mA

Device Dissipation Per Cutput Transistor. . ... ..........
For T = Full Package-Temperature Range
(All Package Type)

Thermal Information

Thermal Resistance (Typical) 055 (°C/W) 8y (°C/W)
PDIP Package .. ................. 85 N/A
SBDIP Package. . ................ 65 20

Operating-Temperature Range {Ta)

Package Type D,H . ..... ... ... ... ..... -55°C to +125°C
Package Type E........................... -40°C to +85°C
Storage Temperature Range (Tgre) .- -« -« - - . -85°C to +150°C

Lead Temperature {During Soldering): . ................ +265°C

At Distance 1/16 + 1/32inch (1.59 £+ 0.79mm)
from Case for 10s max

CAUTION: Stresses above those listed in "Absolute Maximum Ratings” may cause permanent damage lo the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicaled in the operalional sections of this specification is not implied.

Operating Conditions At T, = Full Package Temperature Range. For Maximum Reliability, Operating Conditions Should be
Selected so that Cperation is Always within the Following Ranges:

LIMITS
CDP1852 CDP1852C
PARAMETER MIN MAX MIN MAX UNITS
DC Operating Voltage Range 4 105 4 6.5 \')
Input Voltage Range Vgg Vop Vgg Vop \')
Functional Diagram
- 1 [r— e T
{(NOTE 1) SELEGT ] conTROL {NOTE 1)
v LOGIC
cs2 13 DECODE
F W 3 24
MODE 2 I T Voo
CLOCK il Vss
CLEAR 4
Dio 3 JRESET CLOCK ENABLE 4 poo
5 6
DI . DO
DI2 7 THREE- 8 . po2
5| eBiT N sTTE 0" oo
MODE O MODE 1 DI3 - .DO3
— 0 16 DATA ') OUTPUT 15 . po4
oy —l  REGISTER DRIVERS —
P1 csl csl S ~
DIS . DO5
P23 SR SR DIs 20| [ 19 bos
DI7 22 21, Do
NOTE:

1. Polarity depends on mode.

FIGURE 2. FUNCTIONAL BLOCK DIAGRAM FOR CDP1852

A CLEAR control is provided for resetting the port's register
(DO0-DO7 = 0) and service request flip-flop {input mode:
SR/ SR = 1 and output mode: SR/SR = 0).

The CDP1852 is functionally identical to the CDP1852C.
The CDP1852 has a recommended operating voltage range
of 4 to 10.5 volts, and the CDP1852C has a recommended
operating voltage range of 4 to 6.5 volts.

The CDP1852 and CDP1852C are supplied in 24-lead,
hermetic, dual-in-line ceramic packages (D suffix), in 24-lead
dual-in-line plastic packages (E suffix). The CDP1852C is
also available in chip form (H suffix).
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Logic Diagram
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FIGURE 3. CDP13852 LOGIC DIAGRAM

Static Electrical Specifications At T = -40°C to +85°C, Unless Otherwise Specified

CONDITIONS LIMITS
CDP1852 CDP1852C
Vo Vin Vop (NOTEH) (NOTEH)
PARAMETER (V) (V) (V) MIN TYP MAX | MIN TYP MAX | UNITS
Quiescent Device Current Ibp 0,5 5 10 50 pA
0,10 | 10 100 - pA
Output Low Drive loL 0.4 0,5 5 1.6 32 1.6 32 - mA
{Sink) Current
0.5 0,10 10 3 6 mA
Output High Drive lon 4.6 0,5 5 -1.15 -2.3 -1.15 -2.3 mA
{Source) Current
9.5 0,10 10 -3 -6 - mA
Output Voltage Low-Level VoL 0,5 5 0 0.1 - 0 0.1 A
{Note 2)
0,10 10 0 0.1 - A
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CDP1852, CDP1852C

Static Electrical Specifications At T, = -40°C to +85°C, Unless Otherwise Specified (Continued)

CONDITIONS LIMITS
CDP1852 CDP1852C
Vo Vin Voo (NOTE1) (NOTE1)
PARAMETER V) V) V) MIN TYP MAX | MIN TYP MAX | UNITS
Output Voltage High Level Vo 0,5 5 4.9 5 4.9 5 V')
{Note 2)
0,10 10 9.9 10 v
Input Low Voltage VL 0.5, 5 1.5 1.5 V')
4.5
0.5, 10 3 \'
a.5
Input High Voltage Vil 0.5, 5 35 35 \'
4.5
0.5, 10 7 v
9.5
Input Leakage Current N 0,5 5 +1 +1 pA
0,10 10 +2 pA
Three-State Cutput Leakage louT 0,5 0,5 5 +1 +1 pA
Current
0,10 ] 0,10 10 +2 pA
Operating Current (Note 3) Ibo1 - 0,5 5 130 300 150 300 pA
- 0,10 10 550 800 pA
Input Capacitance Cin - 5 7.5 5 7.5 pF
Output Capacitance Cout - 5 7.5 pF

NOTES:

1. Typical values are for Ty = 25°C and nominal Vpp.

2. loL=lon=1pA

3. Operating current is measured at 2MHz in an CDP 1802 system with open outputs and a program of 6N55, BNAA, BN55, BNAA,....

Dynamic Electrical Specifications At T, = -40°C to +85°C, Vpp = 5%, tp, tr = 20ns, V) = 0.7 Vpp, V) = 0.3 Vpp, C| = 100pF,
and 1 TTL Load

LIMITS
VoD (NOTE 1)
PARAMETER V) MIN TYP MAX UNITS
MODE 0 - INPUT PORT (See Figure 4)
Minimum Select Pulse Width tow 5 180 360 ns
10 a0 180 ns
Minimum Write Pulse Width e 5 90 180 ns
10 45 a0 ns
Minimum Clear Pulse Width to R 5 80 160 ns
10 40 80 ns
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CDP1852, CDP1852C

Dynamic Electrical Specifications At T, = -40°C to +85°C, Vpp = 5%, tp, tr = 20ns, V) = 0.7 Vpp, V) = 0.3 Vpp, C| = 100pF,
and 1 TTL Load (Continued)

LIMITS
Voo (NOTE 1)
PARAMETER ) MIN TYP MAX UNITS

Minimum Data Setup Time tpg 5 - -10 0 ns
10 - -5 0 ns
Minimum Data Hold Time toy 5 - 75 150 ns
10 - 35 75 ns
Data Cut Hold Time (Note 2) toon 5 30 185 370 ns
10 15 100 200 ns

Propagation Delay Times, tp . tpp
Select to Data Out {Note 2) tepo 5 30 185 370 ns
10 15 100 200 ns
Clear to SR trsr 5 - 170 340 ns
10 - 85 170 ns
Clock to SR tosr 5 110 220 ns
10 - 55 110 ns
Select to SR tggr 5 - 120 240 ns
10 - 60 120 ns

NOTES:

1. Typical values are for Tp = 25°C and nominal Vpp.

2. Minimum value is measured from C82, maximum value is measured from CS81/CS1.

Input Port Mode 0 - Typical Operation

General Operation

When the mode control is tied to Vgg, the CDP1852
becomes an input port. In this mode, the peripheral device
places data into the CDP1852 with a strobe pulse and the
CDP1852 signals the microprocessor that data is ready to
be transferred on the strobe’s trailing edge via the SR output
line. The CDP1802 then issues an input instruction that
enables the CDPF1852 to place the information from the
peripheral device on the data bus to be entered into a mem-
ory location and the accumulator of the microprocessor.

Detailed Operation (See Figure 5)

The STROBE from the peripheral device places DATA into
the 8-bit register of the CDP1852 when it goes high and
latches the DATA on its trailing edge. The SR output is set
low on the strobe’s trailing edge. This output is connected to
a flag line of the CDP1802 microprocessor and software
polling will determine that the flag line has gone low and
peripheral data is ready to be transferred. The CDP1802
then issues an input instruction that places an Ny line high.
With the MRD line also high, the CDP1852 is selected and

its output drivers place the DATA from the peripheral device
on the DATA BUS. When the CDP1802 selected the
CDP1852, it also selected and addressed the memory via
one of the 16 internal address registers selected by an
internal “X" register. The data from the CDP1852 is therefcre
entered intc the memory [Bus — M(R(X))]. The data is also
transferred to the D register (accumulator) in the
microprocessor (Bus — D). When the CDP1802's execute
cycle is completed, the CDP1852 is deselected by the Ny
line returning low and its data output pins are three-stated.
The SR output returns high.
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€s1-Cs2 ’ tew \
(NOTE 1) /< -\
cLOCK Yo \
2|
| OH e
DATA IN *
tps teno — = looH |e—
=™ HicH -
DATA BUS
IMPEDANCE
— tSSR
SR tcer *
-2
trsr
CLEAR
tclr
-
NOTE 1. CS1 « CS52 is the overlap of CS1 =1and CS2=1.
MODE 0 TRUTH TABLE SERVICE REQUEST TRUTH TABLE
CLOCK |+Cs81-CsS2| CLEAR DATA OUT EQUALS CLOCK C81orC82
X 0 X High Impedance —+_ or CLEAR —+_
0 ! 0 0 SRISR 0 SR/ISR 1
0 1 1 Data Latch
1 1 X Data In

1 C81+C82:C81=1,C82=1

STROBE

PERIPHERAL

DATA

SR/SR

DATA BUS

FIGURE 4. MODE 0 INPUT PORT TIMING WAVEFORMS AND TRUTH TABLES

MEMORY CDP1802 CDP1852
csz I-I
cLock STROBE
ADDRESS e
MRD cs1 D1 j¢—— DATA FROM
LINES SR PERIPHERAL
MODE .
—
DATA BUS
———
/( D " .
PERIPHERAL DEVICE
PLACES DATA IN CDP1852
——— 6 P AND CDP1852 SIGNALS
\h —— CDP1802 THAT DATA IS READY
?o :
h I
CDP1802 SELECTS
CDP1852 AND DATA
&% IS TRANSFERRED
TO MEMORY AND
N~ THE MICROPROCESSOR
. VALID THREE - STATE
S

FIGURE 5. INPUT PORT MODE 0 FUNCTIONAL DIAGRAM AND WAVEFORMS - TYPICAL OPERATION
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Dynamic Electrical Specifications At T = -40°C to +85°C, Vpp=+5%, tp, tF = 20ns, Vi = 0.7 Vpp, V) = 0.3 Vpp, C| = 100pF,

and 1 TTL Load

LIMITS
Vpp (NOTE 1)
PARAMETER V) MIN TYP MAX UNITS

MODE 1- OUTPUT PORT (See Figure 6)
Minimum Clock Pulse Width tork 5 - 130 260 ns
10 - 65 130 ns
Minimum Write Pulse Width b 5 - 130 260 ns
10 - 85 130 ns
Minimum Clear Pulse Width toLr 5 60 120 ns
10 - 30 80 ns
Minimum Data Setup Time tpg 5 -10 0 ns
10 - -5 0 ns
Minimum Data Hold Time toy 5 75 150 ns
10 - 35 75 ns
Minimum Select-After-Clock Held Time tey 5 -10 0 ns
10 - -5 0 ns

Propagation Delay Times, tp| 4, tpHL
Clear to Data Cut troo 5 - 140 280 ns
10 - 70 140 ns
Wiite to Data Out twoo 5 - 220 440 ns
10 - 110 220 ns
Data In to Data Out thpo 5 - 100 200 ns
10 - 50 100 ns
Clear to SR trsk 5 - 120 240 ns
10 - 80 120 ns
Clock to SR tcsr 5 - 120 240 ns
10 - 60 120 ns
Select to SR tgsr 5 - 120 240 ns
10 - 80 120 ns
NOTE:

1. Typical values are for Tp = 25°C and nominal Vpp.
Output Port Mode 1 - Typical Operation

General Operation

Connecting the mode control to Vpp configures the
CDP1852 as an output port. The output drivers are always
on in this mode, so any data in the 8-bit register will be
present at the data-out lines when the CDP 1852 is selected.
The N line and MRD connections between the CDP1852
and CDP1802 remain the same as in the input mode
configuration, but now the clock input of the CDP1852 is tied
to the TPB output cf the CDP1802 and the SR output of the
CDP1852 will be used to signal the peripheral device that
valid data is present on its input lines. The microprocessor
issues an output instruction, and data from the memory is
strobed into the CDP1852 with the TPB pulse. When the
CDP1852 is deselected, the SR output goes high to signal
the peripheral device.

Detailed Operation (See Figure 7)

The CDP1802 issues an output instruction. The Ny line goes
high and the MRD line goes low. The memory is accessed
M(R(X)) — BUS and places data on the DATA BUS. This
data are strobed into the 8-bit register of the CDP 1852 when
TPB goes high and latched on the TPB's trailing edge. The
valid data thus appears on the CDP 1852 output lines. When
the CDP1802 output instruction cycle is complete, the Ny
line goes low and the SR output goes high. SR will remain
high until the trailing edge of the next TPB pulse, when it will
return low.
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tyw (NOTE 2)

CS51-C82 !
{NOTE 1) 7
| [ep—
CLOCK l \¢ o >
7 1DS ( 1CLK ;
-3 [
DATA IN x
- lopo
DATA OUT . 'ADO .!i;
oo 1ssr
SR trsr _! k
- et tesr
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NOTES _
1. C81 e CS2 is the overlap 0f CS1=0and CS2 = 1.
2. Write is the overlap of CS1 « C52 and CLOCK.
MODE 1 TRUTH TABLE SERVICE REQUEST TRUTH TABLE
CLOCK |+t CS1-CS2| CLEAR DATA OUT EQUALS s f CLOCK _{
or or
0 X 0 0 cs2 ! CLEAR
0 X 1 Data Latch SRISR 1 SRISR 0
X 0 1 Data Latch
1 1 X Data In

T C81.C82:C31=0,C32=1

FIGURE 6. MODE 1 OUTPUT PORT TIMING WAVEFORMS AND TRUTH TABLES

MEMORY CDP1802 CDP1852
X cSs2
MRD (3]
ADDRESS TPE CLOCK DATA DATA OUT TO
LINES ouT PERIPHERAL DEVICE
SR SIGNAL THAT INDICATES
VDD—IMODE DATA IN DATA IS READY
DATA BUS
Ny .
I
TPB AP D
CDP1852 IS SELECTED
AND DATA IS
* STROBED INTO IT'S
WAD r REGISTER WITH TPB
VALID
DATA BUS k e .
DATA TO \ DATA IS OUTPUTTED
PERIPHERAL FROM THE CDP1852
EVICE ® AND THE PERIPHERAL
_ Sy DEVICE IS SIGNALED
SR/SR
—

FIGURE 7. OUTPUT PORT MODE 1 FUNCTIONAL DIAGRAM AND WAVEFORMS - TYPICAL OPERATION
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Application Information

In a CDP1800 series microprocessor-based system where
MRD is used to distinguish between INP and OUT
instructions, an INP instruction is assumed to occur at the
beginning of every IO cycle because MRD starts high.
Therefore, at the start of an QUT instruction, which uses the
same 3-bit N code as that used for selection of an input port,
the input device is selected for a short time (see Figure 8).

RD

i

This condition forces SR low and sets the internal SR latch
(see Figure 3). In a small system with unique N codes for
inputs and outputs, this situation does not arise. Using the
CDP1853 N-bit decoder or equivalent logic to decode the N
lines after TPA prevents dual selection in larger systems
(see Figure 9 and Figure 10).

S
-/ N
g N—

e A R 4 : \
s\ /

FIGURE 8. EXECUTION OF A “65” OUTPUT INSTRUCTION SHOWING MOMENTARY SELECTION OF INPUT PORT “D”

™ [
(NOTEE‘IB;_I_I
OUTPUT_I_l

FIGURE 9. CDP1853 TIMING WAVEFORMS

NOTE:

1. Output enabled when EN = HIGH. Internal signal shown for refer-
ence only (See Figure 1).
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N1 + ouT4
——OUT5
o M —— ouTs
EN L OUT7
13
CE
cLock A 1 Qn
(TPA)
cLock B _19
(TPB)

FIGURE10. CDP1853 FUNCTIONAL DIAGRAM
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