CMOS Peripherals
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TERMINAL ASSIGNMENT

The RCA-CDP1852 and CDP1852C are parallel, 8-bit,
mode-programmable input/output ports. They are compat-
ible and will interface directly with CDP1800 ..eries micro-
processors. They are also useful as 8-bit address latches
when used with the CDP1800 multiplexed address bus and
as |/0 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 asignal to indicate when data is ready
to be transferred. In the input mode, a peripheral device can
strobe data into the CDP1852, and a microprocessor can
read that data by device selection. In the output mode, a
microprocessor strobes data into the CDP1852, and hand-
shaking is established with a peripheral device when the
CDP1852 is deselected.

In the input mode, data at the data-in terminais (D10-D17) is
strobed into the port’s 8-bit register by a high (1) level on the

ture

range (—55°C to +125°C)

clock line. The negative high-to-low transition of the clock
latches the data in the register and sets the service request
output low (SR/SR=0). When CS1/CST and CS2 are high
(CS1/CST and CS2=1), the 3-state output drivers are
enabled and data in the 8-bit register appear at the data-out
terminals (D00-D07). When either CS1/CS7 or CS2 goes
low (CS1/CS1 or CS2=0), the data-out terminals are tri-

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 (D10-D17) is strobed
into the 8-bit register when CS1/CS1 is low (CS1/CS1=0)
and CS2 and the clock are high (1), and are present at the
data-out terminals (D00-D07). 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/CS1=1 or CS2=0) and returns low
(SR/SR=0) on the following trailing edge of the clock.
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Fig. 1 - Typical CDP1802 microprocessor system.
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A CLEAR control is provided for resetting
the port’s register (D00-DO7 = 0) and ser-
vice 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 arecom-
mended operating voltagerange of4t0 10.5

mended 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).

volts, and the CDP1852C has a recom-

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Voo)
(Voltage referenced to Vss Terminal

(07 3] 2 - 7
CDP1852C
INPUT VOLTAGE RANGE, ALL INPUTS .. .ot ~0.5toVop +0.5V
DC INPUT CURRENT, ANY ONE INPUT ..ot e +10 mA
POWER DISSIPATION PER PACKAGE (Pp).
For Ta=-401t0 +60°C (PACKAGE TYPEE) ..ottt 500 mW
For Ta = + 60 to +85°C (PACKAGE TYPEE)............ Derate Linearly at 12 mW/° C to 200 mW
For Ta=-551t0+100°C (PACKAGE TYPE D) ...civininiiiiiiii i 500 mW
For Ta = + 100 to + 125°C (PACKAGE TYPED) ......... Derate Linearly at 12 mW/° C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) ............... 100 mW
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPES D, H.ottttiiiiit it it ieieiiee e -55to+125°C
PACKAGE TYPE E vttt ittt ettt eaeas -40 to +85°C
STORAGE TEMPERATURE RANGE (Tatg) + .0 ovvevveriineiieiiieiiieniaanianns -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING).
At distance 1/16 = 1/32 inch (1.59 = 0.79 mm) from case for 10 smax ................... +265°C

RECOMMENDED OPERATING CONDITIONS at T = Full Package Temperature Range.
For maximum reliability, operating conditions should be selected so that operation is always
within the following ranges:

LIMITS
CHARACTERISTIC CDP1852 CDP1852C UNITS
Min. Max. Min. Max.
DC Operating Voltage Range 4 105 4 6.5 v
Input Voltage Range Vss Voo Vss Voo
csi/GEi" Ly DEviCE 1225 5R/sR"
SELECT (——#{ CONTROL
csp 13| DECOSE
2 2% vy
MODE ——f—jn 12 veg
CLOCK 3
CLEAR
o102 ENABLE |45 000
o112 ioon
:ii s oo THREE- [o” :::
D14 REGISTER Y| Skers [»oos
DIS —> D05
pre 22 24 pos
or7 22 2Ls 007
* POLARITY DEPENDS ON MODE
MODE 0| MODE |
Pl csi csi
P3| SR | SR 92Cs- 27574R!

Fig 2 - Block diagram of CDP1852.
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Fig 3 - CDP1852 logic diagram
STATIC ELECTRICAL CHARACTERISTICS at Ta = -40 to +85°C
CONDITIONS LIMITS
CHARACTERISTIC | Vo | Vin | Voo CDP1852 CDP1852C UNITS
(V) 1(v) {(V) | Min. | Typ.* |Max.|Min.| Typ.* | Max.
Quiescent Device — 05| 5 — — 10 | — — 50 MA
Current, lpp — 10,10 10 — — 100 | — — =
Output Low Drive 04 |05 5 1.6 32 | — 16| 32 —
(Sink) Current, lo.| 0.5 (0,10 10 3 6 - | - — —
Output High Drive mA
(Source) Current,| 46 (05| 5 |-115| -283| — +1.15 -23 —
lon 9.5 |0,10] 10 -3 -6 | — | — — —
Output Voltage — 05| 5 — 0 01 { — 0 0.1
Low Level, Vot — 10,10] 10 — 0 01| — — —
Output Voltage — |05] 5 4.9 5 — | 49 5 —
High Level, Vou — 10,10| 10 9.9 10 - | - — —
Input Low Voltage, |0.5,4.5| — 5 — — 15| — — 15 v
Vi 0595 — | 10 — — 3 | — — —
Input High Voltage, |0.5,4.5} — 5 35 — — |35 — —
Vin 05,95 — | 10 7 — — | = — —_
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STATIC ELECTRICAL CHARACTERISTICS at Ta = —40 to +85°C (Cont'd)
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CONDITIONS LIMITS
CHARACTERISTIC | Vo | Vin | Voo CDP1852 CDP1852C UNITS
V) [ (V) | (V) | Min. | Typ.*|Max.|Min.| Typ.* | Max.
Input Current, — | 05| 5 — — +1 | — —_ +1
Iin — 1{0,10| 10 —_ —_ 2| — — —
3-State Output
Leakage Current, | 05 |05 | 5 —_ — | 1| — — *1 uA
lout 0,10 {0,10| 10 — — | 2| — — —_
Operating — 05| 5 — 130 {300 — | 150 | 300
Current, loo1f — [0,10( 10 —_ 550 | 800 | — - —_
Input
Capacitance, Cin — - - — 5 75| — 5 7.5 pF
Output
Capacitance, Cour| — — | = — 5 75| — — —

*Typical values are for Ta = 25°C and nominal Vpp.

tlow = lon = 1 UA

$Operating current 1s measured at 2 MHz in an CDP1802 system with open outputs and a

program of 6N55, BNAA, 6N55, 6NAA, ------ .

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = -40 to +85°C, Vop = * 5%,
t, tt = 20 ns, Vin = 0.7 Voo, Vi = 0.3 Vpp, CL = 100 pF, and 1 TTL Load

CHARACTERISTIC Voo LIMITS UNITS
V) | min. | Typ* | Max.
MODE 0 — Input Port (Fig. 4)
Minimum Select Pulse Width, tsw 5 — 180 360
10 — 90 180
Minimum Write Pulse Width, tww 5 — 920 180
10 — 45 90
Minimum Clear Pulse Width, tcir 5 — 80 160
10 — 40 80
Minimum Data Setup Time, tos 5 — -10 0
10 — -5 0
Mininum Data Hold Time, ton 5 — 75 150
10 — 35 75 ns
Data Out Hold Time, toont 5 30 185 370
10 15 100 200
Propagation Delay Times, tein, tenc: 5 30 185 370
Select to Data Outt, tspo 10 15 100 200
Clear to SR, Trsr 5 — 170 340
10 — 85 170
Clock to SR, tcsa 5 — 110 220
10 — 55 110
Select to SR, tssa 5 — 120 240
10 — 60 120

+Mimimum value 1s measured from CS2, maximum value is measured from Cs1/CS1
*Typical values are for Ta = 25°C and nominal Vpo

INPUT PORT MODE 0 — TYPICAL OPERATION

General Operation

When the mode control is tied to VSS, 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 outputline.
The CDP1802 then issues an input instruc-
tion that enables the CDP1852 to place the
information from the peripheral device on
the data bus to be entered into a memory
location and the accumulator of the
microprocessor.
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Fig. 4 - MODE 0 input port timing waveforms and truth tables.
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Fig. 5 - Input port mode 0 functional diagram and waveforms - typical operation.

Detailed Operation (See Fig. 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 ad-
dressed the memory via one of the 16 inter-
nal address registers selected by an inter-
nal “X" register. The data from the CDP1852
is therefore entered into the memory [Bus
— M(R(X))]. The data is also transferred to
the D register (accumulator) in the micro-
processor (Bus — D). When the CDP1802’s
execute cycle is completed, the CDP1852 is
deselected by the Nx line returning low and
its data output pins are tri-stated. The SR
output returns high.
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DYNAMIC ELECTRICAL CHARACTERISTICS at Ta =-40 to +85°C, Vpp = 5%,
t, tt =20 ns, Vin = 0.7 Vpp, Vi. = 0.3 Vpp, CL = 100 pF, and 1 TTL Load
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CHARACTERISTIC Voo LIMITS UNITS
(v) | Min. [ Typ* | Max.
MODE 1 — Output Port (Fig. 6)
Minimum Clock Pulse Width, tcik 5 — 130 260
10 — 65 130
Minimum Write Pulse Width, tww 5 — 130 260
10 — 65 130
Minimum Clear Pulse Width, tcir 5 — 60 120
10 — 30 60
Minimum Data Setup Time, tos 5 — -10 0
10 — -5 0
Minimum Data Hold Time, ton 5 — 75 150
10 — 35 75 ns
Minimum Select-after-Clock 5 —_ -10 0
Hold Time, tsu 10 — -5 0
Propagation Delay Times, tein, teu: 5 - 140 280
Clear to Data Out, troo 10 — 70 140
Write to Data Out, twoo 5 — 220 440
10 — 110 220
Data In to Data Out, tooo 5 — 100 200
10 — 50 100
Clear to SR, trsa 5 — 120 240
10 — 60 120
Clock to SR, tcsr 5 — 120 240
10 — 60 120
Select to SR, tssa 5 — 120 240
10 — 60 120

*Typical values are for Ta = 25° C and nominal Vpp

OUTPUT PORT MODE 1 — TYPICAL OPERATION

General Operation

Connecting the mode control to Vop config-
ures 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 pres-
ent at the data-out lines when the CDP1852
1s selected. The N line and MRD connec-
tions between the CDP1852 and CDP1802
remain the same as in the input mode con-
figuration, but now the clock input of the
CDP1852 is tied to the TPB output of the

CDP1802 and the SR output of the
CDP1852 will be used to signal the periph-
eral device that valid data is present on its
input lines. The microprocessor issues an
output instruction, and data from the mem-
ory 1s strobed into the CDP1852 with the
TPB pulse. When the CDP1852 is de-
selected, the SR output goes high to signal
the peripheral device.




CMOS Peripherals

CDP1852, CDP1852C

p——1 ww "
*
csi.cs2
'SH —
e pH ’i
cLocK tos =N\ oLk
DATA IN x
'ooo
DATA OUT r*—'RDO —
.- 1,
o ey " s
[
RSR 'CSR"'
CLEAR —\ . teLr
% CSI-CS2 IS THE OVERLAP OF CSi=0 ANDCS2 = |
A WRITE IS THE OVERLAP OF CS1:CS2 AND CLOCK SERVICE REQUEST TRUTH TABLE
[ cLock
MODE 1 TRUTH TABLE or or
— — cs2 v GiEaR ©
CLOCK | 'CS1-CS2 | CLEAR | Data Out Equals| — iy
[ X 0 SRSR 1 [SRSR 0
['] X Data Latch
X 0 Data Latch
1 1 Data In
+CS1 cs2 CS1 o0 cs2 1
92CM-31295R!
Fig 6 - MODE 1 output port timing waveforms and truth tables
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Fig. 7 - Output port mode 1 functional diagram and waveforms - typical operation

Detailed Operation (See Fig 7)

The CDP1802 issues an output instruction
The N« 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 CDP1852 when TPB goes high and
latched on the TPB’s trailing edge. The

valid data thus appears on the CDP1852
output lines. When the CDP1802 output in-
struction cycle is complete, the N¢ 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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Fig. 8 - Execution of a 65" output instruction showing momentary selection of input port “D".

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 be-
ginning of every 1/O cycle because MRD
starts high Therefore, at the start of an
OUT 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 Fig. 8). This condition forces SR
low and sets the internal SR latch (see Fig.
3). In a small system with unique N codes

TPA f—! M M n
ee L] M g I

cE \ | |
EN¥

oureur 1

* QUTPUT ENABLED WHEN EN = HIGH
INTERNAL SIGNAL SHOWN FOR REFERENCE ONLY (SEE FIG 1)

92CS-29024

Fig 9 - CDP1853 timing waveforms
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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 Fig. 9 and Fig. 10).

1 OF 8

DECODER|_7_
N3 [> 7 OuT 3
1]

(TPB)

92C5-29022

Fig 10 - CDP1853 functional diagram.




