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CA82C55A

PROGRAMMABLE PERIPHERAL INTERFACE

T1-82-33-53>
« Pin and functional compatibility with the The CAB2C55A Programmable Peripheral interface is a
industry standard 8255A high performance CMOS device offering pin for pin func-

tional compatibility with the industry standard 8255A. It
includes 24 1/0 pins which may be individually programmed
. in 2 groups of 12 and used in 3 major modes of operation.
» Very high speed - 10, 8 and 5 MHz zero wait state Bus hold circuitry on all /O ports together with TTL compati-
operation : bility over the full temperature range eliminates the need for
pull-up resistors.

+ Supports 8086/8088 and 80186/188
microprocessors

« Low power CMOS Impiementation
The CA82CS55A is a general purpose programmable /O

+ TTL.input/output compatibility device designed for use with several different micro-

+ 24 programmable 1/O pins processors. lts high speed and high performance make it

ideally suited for acrospace and defense applications, while
+ Direct bit set/reset capabliity the low power consumption suits it to portable systems and
+ Bi-directional bus operation systems with low power standby modes.

- Enhanced control word read capability .

» Bus-hold circuitry on all /O ports eliminates the pes¥goFLLE
need for external pull-up resistors Qo000 DRCCEL
T3 7 %9 [ ] RESET
vss [J @ ’ s [ Do
A ds 7 [0 o1
A0 [0 ' s [ D2
PC?T 1 . 35 [] D3
N NC [ 12 CA82055A 34 [ NC
powen |t sV r ] Pos [ 1 s {104
SUPPLY sl GHD PC5 [« 2] D5
aroup GROUP w0 pca Tiis st [ 06
— R: <: C> PORT @"7'”0 PCO [ 18 s [ D7
CONTROL ) ® e PC1 [ v7 2 [1 vDD
EEEEEEEEER
| EERBIENaRER upnpSYY
gofrpegdgge
GROUP w0
PORT C -
B <:> upPER : o7 R pasc]1 > a0p) PA,
DiREoT & PA, ]2 391 PAg
Y e 1 e— ' - Pags 8 PA,
BUFFER . SROUP PA, O} 4 3700 PA;
_ AL 3 1w RD s 60 WR
1 DATA BUS maca ﬂ“s‘ PCy Cs Os 351 RESET
Vss 07 34 D
(4) SS O [}
. Ai s 33 3D Dy
= [ :8 Eg o x % 32
1 N AN 3
T —— ReA aRouP <: arowp PC; Oun. € 301 D4
Ay ———= coNTROL GONTROL <:> B <:I> 0 PCg [ 12 O 29 Dy
Ay o Lodic : & P8, PBy PC, []13° g 281 Dg
RESET e ) PC, [ 14 270 Dy
§ PC, O15 26 1 Vop
. PC, ] 16 257 PB,
PC, 017 241 P8,
4 _j : 1y PBy 18 231 P8,
- . \/ PB, OJ19 22 PB,
PB, 020 211 PB,

Figure 2 : PLCC and DIP

Figure 1 : CA82C55A BLOCK DIAGRAM PIN CONFIGURATIONS
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Table 1: PIN DESCRIPTIONS

Symbol Pin(s) Type Name and Function
PLCC | PDIP
ALA, | 9,10 8,9 | Address: These input signals, in conjunction with RD and WR, control the selection of one of

the three ports or the control word registers.

A, A, RD WR CS InputOperation (Read)
0 0 0 1 0 Port A - Data Bus '
0 1 0 1 0 Port B - Data Bus

1 0 0 1 0 Port C - Data Bus

1 1 0 1 0 Control Word - Data Bus
A, A, RD WR TS  Output Operation (Write)
0 0 1 0 4} Data Bus - Port A

0 1 1 0 0 Data Bus - Port B

1 0 1 0 0 Data Bus - Port C

1 1 1 0 0 Data Bus - Control
A, A, RD WR CS DisableFunction

X X X X 1 Data Bus - 3 - State

- X X 1 1 0 Data Bus - 3 - State

cs 7 6 | Chip Select: A tow on this input enables the CA82C55A to respond to RD and WR signals. RD
and WR are ignored otherwise.

Do 38-30 | 3427 | 1/O | Data Bus: Bi-directional, tri-state data bus lines, connected to system data bus.
PA, , 52 4-1 IF0 | Port A, Pins 0-7: An 8-bit data output latch/buffer and an 8-bit data input buffer
44-41 | 40-37 ‘

PBy; | 20-28 | 1825 | IO | PortB, Pins 0-7: An 8-bit data output latch/buffer and an 8-bit data input buffer.

PCos | 16-19 | 14-17 | /O | PortC, Pins 0-3: Lower nibble of an 8-bit data output latch/buffer an an 8-bit data input buffef
(no latch for input). This port can be divided into two 4-bit ports under the mode control. Each
4-bit port contains a 4-bit latch and it can be used for the controt signal outputs and status signal
inputs in conjunction with ports A and B. .

PC,; [15-13,11] 13-10 | VO | Port C, Pins 4-7: Upper nibble of Port C.

RD 6 5 | Read Control: This input is low during CPU read operations.

RESET| 39 35 | Reset: A high on this input clears the control register and all ports are set to the input mode.
Voo 29 26 Power: 5V + 10% DC Supply '

Vss 8 7 Ground: 0 V

WR 40 36 | Write Control: This input is low during CPU write operations.
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FUNCTIONAL DESCRIPTION

General

The CA82CS55A is a programmable peripheral interface
device designed for use in high speed, low power micro-
computer systems. 1t is a general purpose I/O component
which functions to interface peripheral equipment to the
microcomputer system bus. The functional configuration of
the CA82C55A is programmed by the system software such
that no external logic is necessary to interface peripheral
devices or structures.

Data Bus Buffer

This 3-state bi-directional 8-bit buffer is used to interface the
CAB2CS5A to the system data bus. Data is transmitted or
received by the buffer upon execution of input or output
ingtructions by the CPU. The data bus buffer also transfers
control words and status information.

Read/Write and Control Logic

This block manages all of the internal and external transfers
of both Data and Control or Status words. it accepts inputs
from the CPU Address and Control buses and issues
commands to both of the Control Groups.

Group A and Group B Controls

The functional configuration of each port is programmed by
the system software. The CPU outputs a control word to the
CAB2CS55A. The control word contains information such as
mode, bit set, bit reset, etc., that initializes the functional
configuration of the CA82C55A.

Each of the Control blocks (Group A and Group B) accepts
commands from the Read/Write Control Logic, receives
control words from the internal data bus and issues the
proper commands to its associated ports.

« Control Group A - Port A and Port C upper (C, - C,)
+ Control Group B - Port B and Port C lower (C, - Cy)

The control word register can be both written and read as
shown in the address decode table in the pin descriptions
(Table 1). The control word format for both Read and Write
operations is shown in Figure 8. Bit D, will always be a logic
ONE when the control word is read, as this implies control
word mode information.

Ports A,Band C

The CAB2C55A contains three 8-bit ports (A, B andC). All
can be configured in a wide variety of functional character-
istics by the system software, buteach also hasits own special

-features.

Port A: One 8-bitdata output latch/buffer and one 8-bitinput
latch. Both pull-upand pull-downbus hold devices are present
on Port A,

Port B: One 8-bit data input/output latch/buffer and one 8-
bitdatainputbuffer. Only pull-upbus hold devices are present
on Port B.

Port C: One 8-bit data output latch/buffer and one 8-bit data
input buffer (no latch for input). Port C can be dividedintotwo
4-bit ports under the mode control. Each 4-bit port contains
a4-bit latch and it can be used for the control signal outputs
and status signal inputs in conjunction with ports A and B.
Only pull-up bus hold devices are present on Port C.

See Figure 3 for the bus-hold circuit configuration for Ports
A,BandC.
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Figure 3 : PORTs A, B & C BUS-HOLD CONFIGURATION
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Table 2: AC CHARACTERISTICS (T, = -40° o +85°C, Vpp =5V 1 10%, Vgg = OV)

Symbol Parameter Test Limits (5 MHz) Limits (8 MHz) | Limits (10 MHz) Units ]
Conditions | Min Max Min Max Min Max
tip  |ACK =0 to Output 300 175 125 ns
tar  |ACK=1toINTR =1 . 350 150 100 ns
g ACK Pulse Width 300 200 100 ° ns
taos |ACK=101to OBF =1 350 150 100 ns
tan  |Address Stable Before RD { 20 0 0 ns
taw  [Address Stable Before WR | 0 0 0 ns
tor RD = Data Floating 10 100 10 75 10 75 ns
AD T to Data Floating

tow |Data Setup Time Before WR T 100 , 100 50 ns
tur Peripheral Data After RD 20 0 0 ns
1™ Peripheral Data Before RD 20 0 0 ns
txo ACK = 1 to Output Float 20 250 20 250 20 175 ns
toy Peripheral Data After STB High 180 50 40 ns
tog Peripheral Data Before STB High 20 20 20 ns
tha Address Hold Time After RD T 20 0 S0 ns
o Data Delay from RD { 200 120 95 ns
taes | Reset Pulse Width See Note 2 | 500 500 400 ns
tag  |RD=1tcIBF=0 .| 300 150 120 ns
tar  |RD=0t0INTR=0 400 200 160 ns
tar RD Pulse Width 300 150 100 ns
tay Recovery Time between RD/WR 850 200 100 ns
tgg |STB=0toIBF =1 300 150 100 ns
tsr |STB=110INTR=1 300 150 100 ns
ter STB Pulse Width : 300 100 50 ns
twa  |Address Hold Time Afler WR T PortsA&B| 30 20 10 ns
Port C 30 20 10 ns
tws WR = 1 to Output 350 350 150 ns
two  |Data Hold Time After WA 1 PotsA&B| 40 30 ’ 20 “ns
) Port C 40 30 20 ns
twr  |WR=0toINTR=0 . See Note 1 850 200 160 ns
twog |WR=1100BF=0 650 150 120 ns
Ltww WR Pulse Width - 300 100 70 ns

Notes: 1. INTR T may occur as early as WR {.

2. Width of initial Reset pulse after power on must be at least 50 pSec. Subsequent Reset pulses may be 500 ns
minimum.
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Figure 4 : TIMING DIAGRAMS

a) Mode 0 (Basic input)
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d) Mode 1 (Strobed Output)
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f) Write Timing
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g) Read Timing
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A.C. Testing Inputs are driven at 2.4V for a Logic 1 and 0.45V

for a Logic 0 . Timing measurements are made at 2.0V for a "V, Is set atvarious voltages during testing to guarantee the

Logic 1 and 0.8V for a Logic 0. " specification. C, includes jig capacitance.

Figure 5§ : AC TESTING /O WAVEFORM  Figure 6 : AC TESTING LOAD CIRCUIT
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Table 3: DC CHARACTERISTICS (T, = —40° to +85°C, Vg = 5V + 10%, Vg = OV)

Symbol Parameter Test Conditions Limits Units
Min Max
Iop Vpp Supply Current (Note 3) - 10 mA
Iopss Vpp Supply Current-Standby Vpp=55V - 10 BA
' Vin = Vpp Of Vgg
Port Conditions:
If I/P = Open/High
O/P = Open Only
Data Bus = High/Low
CS = High
Reset = Low
Pure Inputs = Low/High
I . Input Leakage Current Vin=Vpp o OV - *t HA
(Note 1)
lorL Output Float Leakage Current Vin = Vpp to OV - +10 HA
{Note 2)
lopn Port Hold High Leakage Current Vour=30V ~50 —350 HA
Ports A, Band C
IpH Port Hold Low Leakage Current Vour=10V +50 +350 HA
Port A only
Vin input High Voltage ) 20 Voo \
Vi Input Low Voltage ) -0.5 0.8 v
Von Output High Voltage loy=-2.5mA 3.0 - v
lgy = =100 pA Vpp—-0.4 - v
VoL Output Low Voltage ' loL = 2.5 mA - 0.4 v

Notes: 1.Pins A,, A, CS, WR, RD, Reset. y
2. Data Bus; Poris B, C.
3. Qutputs Open
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Table 4 : CAPACITANCE (T, =25 °C, Vpp =5V 1 10%, Vgg = 0V)

Symbol Parameter Test Conditions Units
Min Max
Cy Input Capacitance Unmeasured Pins 10 pF
Co 1/O Capacitance Returned to Vg, 20 pF
Table 5 : RECOMMENDED OPERATING CONDITIONS
DC Supply Voltage +#4Vio+8V
Operating Temperature Range Commercial 0°C to 70 °C
Industrial —40°C to +85°C
Military -55°C to +125°C
Table 6 : ABSOLUTE MAXIMUM RATINGS
DC Supply Voltage +7.0V
Input, Output or |10 Voltage Applied V,—05VtoV, +05V
Storage Temperature Range —65°C to +150°C
Maximum Package Power Dissipation ‘ 1W

Stresses beyond those listed above may cause permanent damage to the device. These are stress ratings only, and functional operation
of the device at these or any other conditions beyond those indicated in the operational sections of this specification is not implied.
Exposure to maximum rating conditions for extended periods may affect device reliability.

3-91
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OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can be
selected by the system software:

« Made 0 - Basic input/output
* Mode 1 - Strobed input/output
+ Mode 2 - Bi-directional Bus

When the Reset input goes high all ports will be set to the
input mode with all 24 port lines held at a logic one level by
the internal bus hold devices. Afterthe resetis removed, no
additional initialization is required for the CA82C55A to
remain in the input mode. No pullup or pulldown devices are
required. During the execution of the system program, any
of the other modes may be deleted by using a single output
instruction. This aliows a single CA82C55A to service a
variety of peripheral devices with a simple software
maintenance routine.

The modes for Port A and Port B can be separately defined,
while Port C is divided into two portions as required by the
Port A and Port B definitions. All of the output registers,
including the status flip-flops, will be reset whenever the

ADDRESS BUS

DATA BUS

N,
N
CONTROL BUS >
v
N
)

MODEZ-—:r/ B r—l—l A/T,

I B

PB,-PB, IO L — PA,-PA,

CONTROL
Figure 7 : MODE DEFINITIONS and BUS INTERFACE

mode is changed. Modes may be combined such that their
functional definition can betailored to aimostany /O structure.
For example, Group B can be programmed in Mode 0 to

~monitor simple switch closings or display computational

results, and Group A could be programmed in Mode 1 to
monitor a keyboard or tape reader on an interrupt-driven
basis.
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Figure 8 : MODE DEFINITION FORMAT

Single Bit Set/Reset Feature

Any of the eight bits of Port C can be Set or Reset using a
single output instruction. This feature reduces the software
requirements in control-based applications.

When Port C is being used as status/control for Port A or B,
these bits can be set or reset by using the Bit Set/Reset
operation as if they were data output ports.
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Figure 9 : BIT SET/RESET FORMAT
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interrupt Control Functions Operating Modes |

When the CA82CS5A is operating in Mode 1 or Mode 2,  Mode 0 (Basic Input/Output)
control signals are provided for use as interrupt request

inputs to the CPU. The interrupt request signals, generated This mode provides simple input and output operations for

from Port C, can be inhibited or enabled by setting or each of the three ports. No handshaking is required. Data
resetting the associated INTE flip-flop usingthe bit set/reset ' simply written to or read from a specified port.
function of Port C. Mode 0 Basic Functional Definitions:

This function allows the Programmer to allow or disallow a + Two 8-bit ports and two 4-bit ports.
specific I/O device to interrupt the CPU without affecting any + Any port can be input or output.
other device in the interrupt structure.

INTE flip-f finition:
lip-flop definitio « Inputs are not latched.

(BIT-SET) - INTE is SET - Interrupt enable ) o o
_ + 16 different Input/Output configurations are possible in
(BIT-RESET) - INTE is RESET - Interrupt disable this mode.

Note: All Mask flip-flops are automatically reset during
" mode selection and device Reset.

= Qutputs are latched.

Table 7 : MODE 0 PORT DEFINITION

Control Control Word Bits Port Direction
Word ) GROUP A GROUP B GROUP A GROUP B
# D, | Dg|{Ds | D,| D3 | D, Dy | Dy PA,-PA, PC,-PC, | PC,-PC, PB,-PB,
0 1 0|0 0f 0,0 0 OUTPUT OUTPUT OUTPUT OUTPUT
1 1 010 clolo 1 OUTPUT QUTPUT INPUT OUTPUT
2 1 0|0 0010 0 OUTPUT OUTPUT OUTPUT INPUT
3 1 0|0 0| 0| 0} 1 1 OUTPUT OUTPUT INPUT INPUT
4 1 00 0oy 1|00, 0 OUTPUT INPUT OUTPUT OUTPUT
5 1 0|0 0| 1 0| 0| 1 OUTPUT INPUT INPUT OuUTPUT
6 1 040 0! 1 o|1}]0 OUTPUT | INPUT QUTPUT INPUT
7 1 0|0 0! 1 01| 1 OUTPUT INPUT INPUT INPUT
8 1 0|0 1 o|0|0]| O INPUT OUTPUT | OUTPUT QUTPUT
9 1 010 1 0;0] 0|1 INPUT OUTPUT INPUT OUTPUT
10 1 0|0 1 00, 1|0 INPUT OuUTPUT OUTPUT INPUT
11 n 0|0 1 0| 0|1 1 INPUT OUTPUT INPUT INPUT
12 1 0|0 1 1{0]|0]| O INPUT INPUT QUTPUT QUTPUT
13 1 0|0 1 170071 " INPUT INPUT INPUT OUTPUT
14 1 0|0 1 1|01 0 INPUT INPUT OUTPUT INPUT
15 1 00 1 1 0l 1 1 INPUT INPUT INPUT INPUT

Refer to Figure 10 for an example of a Mode 0 Configuration
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Figure 10 : MODE 0 CONFIGURATION

Mode 1 (Strobed Input/Output)

This mode transfers I/O data to or from a specified port in
conjunction with strobes or handshaking signals. In Mode
1, Port A and Port B use the lines on Port C to generate or
accept these handshaking signals.

Mode 1 Basic Functional Definitions:
» Two Groups (Group A and Group B).

» Each group contains one 8-bit data port and one
4-bit control/data port.

» The 8-bit data port can be either input or.output.
Both inputs and outputs are latched.

* The 4-bit port is used for control and status of the 8-bit
data port.

Input Control Signal Definitions

STB (Strobe Input): A LOW on this input loads data into the
input latch.

IBF (Input Buffer Full F/F): A HIGH on this output indicates
that the data has been loaded into the input latch. IBF is set
by the STB input being low and is reset by the rising edge of
the RD input.

INTR (interrupt Request): A HIGH on this output can be
usedtointerruptthe CPUwhen an input deviceis requesting
service. INTR is set by the STB being a ONE, IBF is a ONE
and INTE is aONE. Itis reset by the falling edge of RD. This
procedure allows an input device to request service from the
CPU by simply strobing its data into the port.

INTE A
Controlled by bit set/reset of PC,.

INTE B
Controlled by bit set'reset of PC,

CONTROL WORD
Oy Do

Dy D

4
ERENENRNED

je—— STB,

Pc5,7
— ek,

1 = INPUT

0= ouTPUT
> INTR,

RD PCB,T “—’I/O

CONTROL WORD MODE 1 (PORT B)

D; Dg Ps D, Dy D; D, D,
1 BE Pe,-PB,
g [P fe— s,
PC, |— 18R,
PCy |~ INTRg
D
Figure 11 : MODE 1 INPUT

Cutput Control Signal Definition .

OBF (Qutput Buffer Full F/F): The OBF output will go LOW
toindicate that the CPU has written data out to the specified
port. The OBF F/F will be set by the rising edge of the WR
input and reset by the ACK Input being low.

ACK (Acknowledge Input): ALOW on this input informs the
CAB2C55A that the data from Port A or Port B has been
accepted. (i.e. a response from the peripheral device indi-
cating that it has received the data output by the CPU).

INTR (interrupt Request): A HIGH on this output can be
used to interrupt the CPU when an output device has
accepted data transmitted by the CPU. INTR is set when
ACKis a ONE, OBF isa ONE and INTE is a ONE. Itis reset
by the falling edge of WR.

INTE A

Controlled by bit set/reset of PCq.
INTE B ‘
Controlled by bit setreset of PC,.
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Figure 12 : MODE 1 OUTPUT

Mode 2 (Strobed Bi-directional Bus I/O)

This mode provides a means for communicating with a
peripheral device or a structure on a single 8-bit bus to
facilitate both the transmitting and the receiving of data
(bi-directional bus 1/0). Handshaking signals maintain
proper bus flow discipline in a similar manner to Mode 1.
Interrupt generation and enable/disable functions are also
available.

Mode 2 Basic Functional Definitions:
» Used in Group A only.

» One 8-bit, bi-directional bus port (Port A) and a 5-bit
control port (Port C).

» Both inputs and outputs are latched.

« The5-bitcontrolport(PortC)is usedforcontrol andstatus
of the 8-bit, bi-directional bus port (Port A).

Bi-directional Bus I/O Control Signal Definition

INTR (interrupt Request): A HIGH on this output can be
used to interrupt the CPU for input or output operations.

OONTROL WORD PC, le— 578,

Dy Dg Ds Dy Dy Dy By Do
1 0 1

PCy [ty BF,
mwl1 0

P(:3 focmm. INTR,
2
l PCy ; jaglr 1O
oz
12 NPUT Py~ P8y
@ = QUTPUT .
PG, buweeip- GBFp
W =t £C; |t ACKg
PCy f——=> INTRy

PORT A - (STROBED INPUT)
PORT 8 - (STROBED OUTPUT}

- PA,-PA, E>

CONTROL WORD eC, s
Dy Bg Ds Dy Dy D, D, D —
7 L] 5 4 3 2 1 0 PC‘ ¢ Am&
1 0 1 wlt

PCy framepe INTR,
2
I PCy s kgfiw 1O
PckS
’ e NPUT F8,-PB,

0.« OUTPUT .
PC, fe— &8y

[ p—— PC, f—> IBFy

PG, |—> WTRy

PORT A - (STROBED QUTPUT)
PORT B - (STROBED INPUT)

Figure 13 : COMBINATIONS OF MODE 1

Output Operations
OBF (Output Buffer Full): The OBF output will go LOW to
indicate that the CPU has written data out to Port A.

ACK (Acknowledge):. A LOW on this input enables the
tri-state output buffer of -Port A to send out the data.
Otherwise, the output buffer will be in the high impedance
state. :

INTE 1 (The INTE Flip-Flop Associated with OBF): Con-
trolled by bit set/reset of PCg.

Input Operations
STB (Strobe Inpuf): A LOW on this input loads datainto the

‘input latch.

IBF (input Buffer Full F/F): A HIGH on this output indicates
that data has been loaded into the input latch.

INTE 2(The INTE Flip-Flop Associatedwith IBF): Controlled
by bit set/reset of PC,.
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Figure 14 : MODE CONTROL WORD
Figure 15 : MODE 2
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[ INTR,

PCg [#—— ACKy
PC, [+—— STB,
PCy [—— IBF,
P, -PB,
PC, [~ OBFy
PC, ta— ACRa

PCy —— INTRg

CONTROL WORD
D; Dg Ds Dy Dy D Dy Do

L L XX o To [

PC,,
1 = INPUT
0= OUTPUT
AD —*9

WR ——»0

PCS
PA;-PA
PC,
£Cs
FC,
PCS

P8, - PB,

[~ INTR,

—— OBF,
j—— ACKa,
[——— 378,

—— IBF,

.4-;¢>|/o

MODE 2 AND MODE 1 (INPUT)

CONTROL WORD
D; Dg Dy Dy, Dy Dy D, Dg

EEED=OSONERER=Y

PAy- PAq

b INTR,

—» BF,
le—— ACK,
[«—— $T8B,
[— IBF,
le—— STBy
[ (B8Fg

|— INTRg

Figure 16 : MODE 1/, COMBINATIONS
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Table 8 : MODE DEFINITION SUMMARY
PORT MODE 0 MODE 1 MODE 2
PA,
PA,
PA, Al IN AlLIN Al
PORT PA, or or BI-DIRECTIONAL
A PA, AllOUT AllouT
PA;
PAg
PA,
P8,
PB,
PB, AllIN AllIN Not Used
PORT PBy or or in
B PB, Al OUT Al OUT MODE 2
PB '
PB,
P8,
AIN,BIN | AIN,BOUT|AOUT,BIN | AOUT, BOUT
PC, Al IN INTRg INTRg INTRy (NTRg Vo
PC, or 1BFg OBFg IBFg OBFg o]
PC, AllOUT STBy ACKy STB, ACKg vo
PORT PC, INTR, INTR, INTR, INTR, INTR,
c PC, AllIN 5T, STB, o] 1o STB,
- PCq or IBF, IBF, 1o o IBF
PCq AllOUT o] o] ACK, ACK, ACK,
PC, o] 10 OBF, OBF, OBF,

' Special Mode Combination Considerations

Several combinations of modes are possible. For any
combination, some or all of the Port C lines are used for
control or status. The remaining bits are either inputs or
outputs as defined by a Set Mode command.

The state of all the Port C lines, except the ACK and STB
lines, will be placed on the data bus during aread of Port C.
In place of the ACK and STB line states, flag status will
appear on the data bus in the PC,, PC,, and PC, bit posi-
tions as shown in Table 9.

Through a Write Port C command, only the Port C pins
programmed as outputs in a Mode O group can be written.
No other pins can be affected by a Write Port C command,
and the interrupt enable flags cannot be accessed. The
Set/Reset Port C Bit command must be used to write to any
Port C output programmed as an output in a Mode 1 group
or to change an interrupt enable flag.

With a Set/Reset Port C Bit command, any Port C line
programmed as an output (including INTR, IBF and OBF)
can be written, or an interrupt enable flag can be setor reset.
Port C lines programmed as inputs, including ACK and STB

lines, are not affected by a Set/Reset Port C Bit command.
Writing to the corresponding Port C bit positions of the ACK
and STB lines with the Set/Reset Port C Bit command will
affect the Group A and Group B interrupt enable flags (see
Table 9).

Current Drive Capability

Anyoutputon PortA, Bor Ccansinkorsource 2.5 mA. Thus
the CA82C55A can directly drive Darlington type drivers
and high-voltage displays that require such sink or source
current. .

Reading Port C Status

in Mode 0, Port C transfers data to or from the peripheral
device. When the CA82C55A is in Modes 1 or 2, Port C
generates or accepts handshaking signals with the periph-
eral device. Reading Port C allows the programmer to test
orverify the status of each peripheral device and change the
program flow accordingly.

There is no special instruction to read the status information
from Port C. This function is performed by executing a
normal read operation of Port C.
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INPUT CONFIGURATION

D Dg Ds Ds Dy D D; Do
vo I vo IIBFA IINTEkllNTRA INTEEI IBFg |INTRB

1 [
GROUP A GROUP B

OUTPUT CONFIGURATION

D7 Deg Ds D4 D3 D Dy Dy

OBF4 IINTEAI ¥o I [le] llumA |NTEBIWFB||NTRB
;

1 !
GROUP A GROUP B

Figure 17 : MODE 1 STATUS WORD FORMAT

Table 9 : INTERRUPT ENABLE FLAGS IN MODES 1 AND 2

D7 Dg Ds D4 =1 Dz D4 O

| 58Fa Inre ] ers Jinre; |inTra ] | | |

L |
cRoUP A aROUP B

(Defined by Mode 0 or Mode 1 Selection)

Figure 18 : MODE 2 STATUS WORD FORMAT

Interrupt Enable Flag Pwﬁion Aiternate Port C Pin Signal (Mode)
INTEg PC, ACKg (Output Mode 1) or STB, (Input Mode 1)
INTE,, ' PC, STB, (Input Mode 1 or Mode 2)

INTE,,, ' PCq ACK, (Output Mode 1 or Mode 2)
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APPLICATIONS

The CAB2C55A is a very powerful device for interfacing
peripheral equipment to the microcomputer system. It is
flexible enough to interface almost any 1/O device without
the need for additional external logic.

Each peripheral device in a microcomputer system usually
has a service routine associated with it. The routine man-
ages the software interface between the device and the
CPU. The functional definition of the CA82C55A is pro-
- grammed by the I/O service routine and becomes an
extension of the system software. By examining the inter-
face characteristics of the I/0 device for both data transfer
and timing, and matching this information to the examples
andtables inthe Operational Description, a control word can
easily be developed to initialize the CA82C55A to exactly fit
the application. Figures 19 through 25 illustraie a few
examples of typical CAB2C55A applications.

INTERRUPT
REQUEST

PCy o

PAy Ry
PA, R, ‘
FULLY
Py % pecodeo
PAy Ry KEYBOARD
mooe |0 iy
aneury ~{PAs Ry
Ay SHIFT
PA, CONTROL
STROBE
ACK

BD

Bl

8, BURROUGHS
B,  SELF-SCAN

B, DISPLAY
B5

MODE 1 BACKSPAGE

(ouTeUT) CLEAR

DATA READY
ACK
BLANKING
CANCEL WORD

£Cy

INTERRUPT, ‘__I

REQUEST

Figure 20 : KEYBOARD and DISPLAY INTERFACE

INTERRUPT

REQUEST * l

PC.

s -

CONTROL

MIGH-SPEED
PAs L0BIC

PRINTER

AND
Pa, DRIVERS

PA;
MODE 1

(©uTPUT) "1P%

PA, | HAMMER

. RELAYS

PC, A READY

PCy FEED
caszcssa 20 ORWARDREV

P8, -

B, DATA READY
— Ack
PAPER FEED

MODE 1
(OUTPUT) Py

PB, RIBBON
CARRIAGE SEN.

PC, DATA READY
pcC. ACK

PC,

INTERRUPT
REQUEST

Figure 19 : PRINTER INTERFACE

INTERRUPT

REQUEST ‘—j

PCS p
PA, )
o
,,: a FULLY
DECODED
PAy Ry KEYBOARD
A, R,
PA; Ry
MODE 1 _] pA ~ SHIFT
REUD N pa, CONTROL
cas2c55A | PC4 TROBE
*]rc, ACK
PC BUSY LT
PC, TESTLT
[Fe, g, e
—— TERMINAL
P, ] ADDRESS
PB, L
moDEC _] P8y s N o]
(NPUT) ] PB, //\\ pl
Pey — ]
PB, o
PB, / Y ol

INTERRUPT I

REQUEST

Figure 21 : KEYBOARD and TERMINAL ADDRESS
INTERFACE
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INTEARUPT
REQUEST
FCs —
PAg Ry
PA, A,
P, LS8 P CRT CONTROLLER
iy A . GHARAGTER GEN.
A Phy + REFRESH BUFFER
e PA, R, + CURSOR CONTROL
oy A, 5
.
PA, 1287 . (g&l_ﬂpEu} = PAg SHIFT
Py i . ANALOG OUTPUT PA, CONTROL
. CONVERTER
MODE 0 PA, (DAG)
fouTPum PCy PC, DATA READY
PGy PC, ACK
6
PC,
crozcasn Lo . o BtAGKmHTE
s
PC, STB DATA CAs2055A |
arr PG, OUTPUTEN PC. ROW STB
2
SET/RESET PC, SAMPLE EN PC| COLUMN STB
PG, sTe PG, URSOR HNV STB
.'33" s PB,
rE, el , mooeo _|Ps;
wooeo _|ee; CONVERTER e ANALOG INPUT (©UTPUT) T pe, )
INPUT) pg, {ADC) P8, CURSOR/ROW/COLUMN:
Al
PBy PB, A HaVv
P, PRy
P8, MsB Fa,
PB
7

Figure 22 : DIGITAL TO ANALOG, ANALOG

Figure 24 : BASIC FLOPPY DISC INTERFACE

INTERAUPT, INTERRUPT,
REQUEST nsoussr"'—l
PC; N PCy
PAy o Phy i
Pa, o, PA, ",
N D FLOPFY DISK
PA, . CONTROLLER o % 8LEVEL
PA, ) AND DRIVE PA, Ry PaPER
Pa D, PA, R, TAPE
4 4 4

PA; Dy MODE 1 _| PA; R, READER

MODE 2 =f PAg Dg UNPUT) | Pag =15
PA; b, PA; Ry
ec, DATAST8 PC, sTB
PGy ACK (IN) PCy ATK
pe, DATA READY PC, STOPGO

ACK (OU -
cagzcssa [F% ©oun CAS2C55A _ wachneTooL

FC, TRACK "0° SENSOR e, ART/STOP
PC, YNG READY mpDST? PG, LIMIT'SENSOR (HV)
PG, INDEX pC, OUT OF FLUID
PE, HEAD F"B., HANGE TOOL
o8, PB, LEFTRIGHT
PR, D ENABLE . PB, UP/DOWN

mopEo _| pa, WRITE ENABLE woeo _| PR HOR STEP STROBE

©UTPUT T g, DISC SELECT ©uTPUT) Y PB, VERT. STEP STROBE
PRy EMABLE GRC P8y EWSTEP
PB, TEST Pa, UID ENABLE
B, USY LT Pa, v STOP

v

Figure 23 : BASIC CRT CONTROLLER INTERFACE

Figure 25 : MACHINE TOOL CONTROLLER
INTERFACE
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