82C55A

This Materia

82C55A

CMOS Programmable Peripheral Interface
iAPX86 Family

DISTINCTIVE CHARACTERISTICS

Pin compatible with NMOS 8255A

24 programmable 1/0 pins

Fully TTL compatible

Bus hold circuitry on all 1/0 ports - eliminates pull-up
resistors

® Control Word Read-Back Capability

® 2.5 mA drive capability on all 1/0 port outputs
® Low standby power - ICC =10 pA

® Direct bit set/reset capability

GENERAL DESCRIPTION

The 82C55A is a high performance CMOS version of the
industry standard 8255A and is manufactured using a self-
aligned silicon gate CMOS process. It is a general purpose
programmable 1/0 device which may be used with many
different microprocessors. There are 24 1/0 pins which may
be individually programmed in 2 groups of 12 and used in 3
major modes of operation. The high performance and
industry standard configuration of the 82C55A make it

compatible with microprocessors, such as the 80286,
80186, 8086, 8088, 8080A, and 8085AH.

Static CMOS circuit design insures low operating power.
TTL compatibility of VIH=2.0 volts over the industrial
temperature range and bus hold circuitry eliminate the need
for pull-up resistors. AMD's advanced CMOS process
results in performance equal to or greater than existing
equivalent products at a fraction of the power.
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ORDERING INFORMATION
AMD products are available in several packages and operating ranges. The order number is formed by a combination of the following:
Device number, speed option (if applicable), package type, operating range and screening option (if desired).

— - 82Cs55A  _ _ Valid Combinations
B82C55A P, D, ID
Temperature Range Additional Processing 82C55A-2 P. D ID
Blank = Commercial 0°C to 70°C Blank = Std. Processing
| = Industrial ~40°C to 85°C B = Burn-in
M = Military ~55°C to 125°C
40-pin Package Speed
P = Plastic Dip Blank = 8MHz; Tww = 60ns
D = Ceramic Dip ~2=8MHz; Tww = 20ns Valid Combinations
J = Plastic LCC i
. Consuit the local AMD sales office to con-
DEVICE firm availability of specific valid combinations,
A Cin the middle of the device type denotes CMOS version of the product. check for newly released valid combinations

and/or obtain additional data on AMD's stan-
dard military grade product.
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82C55A

PIN DESCRIPTION

Pin No. Name /0 Pin Description
27-34 D7-Do 170 Data Bus (Bidirectional).
35 RESET | Reset Input.

6 cs 1 Chip Select.
5 RD | Read input.
36 WR i Write Input.
9,8 Ao, A1 | Port Address.
37-40, 1-4 PA7-PAg 1710 Port A (Bit).
25-18 PB7-PBo 170 Port B (Bit).
10-13, 17-14 PC7-PCo 170 Port C (Bit).
26 Vee +5 Voits.

7 GND 0 Volts.

DETAILED DESCRIPTION
General

The 82C55A is a programmable peripheral interface (PPi)
device designed for use in microcomputer systems. Its func-
tion is that of a general purpose I/0 component to interface
peripheral equipment to the microcomputer system bus. The
functional configuration of the 82C55A is programmed by the
system software so that normally no external logic is neces-
sary to interface peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bit buffer is used to interface the
82C55A to the system data bus. Data is transmitted or
received by the buffer upon execution of input or output
instructions by the CPU. Control words and status information
are also transferred through the data bus buffer.

Read/Write and Control Logic

The tunction of this block is to manage all of the internal and
external transfers of both Data and Control or Status words. it
accepts inputs from the CPU Address and Control busses and,
in turn, issues commands to both of the Control Groups.

(Cs)

Chip Select. A "LOW" on this input pin enables the communi-
cation between the 82C55A and the CPU.

(RD)

Read. A "LOW'' on this input pin enables the 82C55A to send

the data or status information to the CPU on the data bus. In
essence, it allows the CPU to "read from' the 82C55A.

(WR)
Write. A "LOW" on this input pin enables the CPU to write
data or control words into the 82C55A.

(Ag and A4)

Port Select 0 and Port Select 1. These input signals, in
conjunction with the RD and WR inputs, control the selection
of one of the three ports or the control word registers. They
are normally connected to the least significant bits of the
address bus (Ag and Aj).

82C55A BASIC OPERATION

Aq Ay | RD | WR | T8 ::::PD')OPERATION
4] 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
OUTPUT OPERATION
(WRITE)
0 0 1 0 0 |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
DISABLE FUNCTION
X X X 1 DATA BUS - 3-STATE
1 1 0 ILLEGAL CONDITION
X X 1 1 0 |DATA BUS . 3-STATE

This Materia
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Figure 3. 82C55A Block Diagram Showing Data Bus Buffer and Read/Write

Control Logic Functions

(RESET)

Reset. A "HIGH"' on this input clears the control register, and
all ports (A, B, C) are set to the input mode.

Group A and Group B Controis

The functional configuration of each port is programmed by
the system's software. In essence, the CPU "outputs’” a
control word to the 82C55A. The control word contains
information, such as ""mode," "'bit set,”" ''bit reset," etc., that
initializes the functional configuration of the 82C55A.

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 (C7 -C4)
Control Group B — Port B and Port C lower (C3 - C0)

The Control Word Register can be both written and read as
shown in the address decode table in the pin descriptions.
Figure 6 shows the control word format for both Read and
Write operations. When the control word is read, bit D7 will

always be a logic ''1," as this implies control word mode
information.

Ports A, B, and C

The 82C55A contains three 8-bit ports (A, B, and C). All can be
configured in a wide variety of functional characteristics by the
system’s software, but each has its own special features or
"'personality’” to further enhance the power and flexibility of
the 82C55A.

Port A. One 8-bit data output latch/buffer and one 8-bit data
input latch. Both "pull-up™ and "pull-down" bus hold devices
are present on Port A.

Port B. One 8-bit data input/output latch/buffer and one 8-bit
data input buffer. Only “pull-up'* bus 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). 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 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.

®
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Figure 4. 82C55A Block Diagram Showing Group A and Group B Control Functions

OPERATIONAL DESCRIPTION
Mode Selection

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

Mode 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 (i.e., all 24 lines will be in the high-impedance
state). After the reset is removed, the 82C55A can remain in
the input mode with no additional initialization required. This
eliminates the need for pull-up or pull-down resistors in "all

CMOS'" designs. During the execution of the system program, R c AT
any of the other modes may be selected using a single output .
instruction. This allows a single 82C55A to service a variety of @'0 I I I I t t I o
peripheral devices with a simple software maintenance rou- PB,.P8, CONTROL  CONTROL  PA,PA,
tine. oA 110 OR 1O
The modes for Port A and Port B can be separately defined, wooe 2 —]_8 b AT
while Port C is divided into two portions as required by the Port >0 I I I I l 1 t S DIRECTIONAL
A and Port B definitions. All of the output registers, including l @
the status flip-flops, will be reset whenever the mode is e hts T ove sveae e A
changed. Modes may be combined so that their functional AF003431
definition can be ''tailored’’ to almost any 1/O structure. For
instance, Group B can be programmed in Mode 0 to monitor
simple switch ¢losings or display computational results; Group Figure 5. Basic Mode Definitions
A could be programmed in Mode 1 to monitor a keyboard or and Bus Interface
tape reader on an interrupt-driven basis.
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GROUP B

PORT C (LOWER}
1= INPUT
0= OUTPUT

PORT B
1= INPUT
0= OUTPUT

MODE SELECTION
0 = MODE 0
1 = MODE 1

GROUP A

PORY C (UPPER}
1= INPUT
0=0UTPUT

PORT A
1=INPUT
0= OUTPUT

MODE SELECTION
00 = MODE 0
01 = MODE 1
1X = MODE 2

MODE SET FLAG
= ACTIVE

DF004100

Figure 6. Mode Definition Format

The mode definitions and possible mode combinations may
seem confusing at first, but after a cursory review of the
complete device operation, a simple, logical I/0 approach will
surface. The design of the 82C55A has taken into account
things, such as efficient PC board layout, control signal
definition vs PC layout, and complete functional flexibility to
support almost any peripheral device with no external logic.

Such design represents the maximum use of the available
pins.

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 software
requirements in Control-based applications.

CONTROL WORD
©7 1% | Os | Oy [ D3 | Dy | Dy | Dy
] I BIT SET/RESET
1= SET
Xy X 0~ RESET
OON'T
CARE
81T SELECT
o[ [2[3]a[s[e]7
[fo]2]o[7]01]eq
o[111]o[o[2]1]By)
ofojof1]1]1f1]e,
BIT SEY/RESET FLAG
WVE

0= ACT

DF004110

Figure 7. Bit Set/Reset Format

When Port C is being used as status/control for Port A or B,
these bits can be set or reset by using Bit Set/Reset operation
just as if they were data output ports.

Interrupt Control Functions

When the 82C55A is programmed to operate in Mode 1 or
Mode 2, control signals are provided that can be used as
interrupt request inputs to the CPU. The interrupt request
signals, generated from Port C, can be inhibited or enabled by
seftting or resetting the associated INTE flip-flop, using the bit
set/reset function of Port C.

This function allows the Programmer to disallow or aliow a
specific 1/0 device to interrupt the CPU without affecting any
other device in the interrupt structure.

INTE flip-flop definition:

(BIT-SET) — INTE is SET — Interrupt enable
(BIT-RESET) — INTE is RESET — Interrupt disable

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

Operating Modes

Mode 0 Basic Functional Definitions:

This Materia

. . " . e T -bit -bi X
MODE 0 (Basic Input/Output). This functional configuration ° A:: :o r!l czfmntsaeazldptrz;‘ozlttpsto s
provides simple input and output operations for each of the ® Outputs are latched i
three ports. No "handshaking is required; data is simply ® inputs are not lat ch.ed
written o or read from a specified port. ® 16 different Input/Output configurations are possible in this
Mode.
06101A
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MODE 0 (Basic Output)
MODE 0 Port Definition
A B GROUP A GROUP B
Dy D3 D4 Do PORT A ::::.:E';:) # PORT B (ll’.g';;rE:)
0 0 0 0 OUTPUT OUTPUT 0 OUTPUT OUTPUT
0 0 0 1 OUTPUT OUTPUT 1 OUTPUT INPUT
0 o 1 0 OUTPUT OUTPUT 2 INPUT OUTPUT
0 o] 1 1 OUTPUT OUTPUT 3 INPUT INPUT
0 1 0 0 OUTPUT INPUT 4 OUTPUT OUTPUT
0 1 0 1 OUTPUT INPUT 5 OUTPUT INPUT
(o] 1 1 0 OUTPUT INPUT 6 INPUT ouTPUT
0 1 1 1 OUTPUT INPUT 7 INPUT INPUT
1 0 o] 0 INPUT OUTPUT 8 OuUTPUT OUTPUT
1 0 0 1 INPUT OUTPUT 9 OUTPUT INPUT
1 0 1 o INPUT OUTPUT 10 INPUT OUTPUT
1 0 1 1 INPUT OUTPUT 11 INPUT INPUT
1 1 0 o INPUT INPUT 12 OQUTPUT OUTPUT
1 1 0 1 INPUT INPUT 13 OUTPUT INPUT
1 1 1 (0] INPUT INPUT 14 INPUT OUTPUT
1 1 1 1 INPUT INPUT 15 INPUT INPUT
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MODE 0 Configurations

CONTROL WORD #0
5, D D, O, D; D, D,

nonopoon,

A ——-/—s—. PA;-PA,

82C55A
4
= Pc, PC,

4
7 = PCy-PCy

) P8, P8,

CONTROL WORD #2
O, Dg Og D, D, O, D, D,

DooDoonn

ab—r% o PA,-PA,

820554
4 ec,pc,
0,0p -] c 4{:

. PCy-PCy

o[t v, e,

LS001461 LS001471
CONTROL WORD =1 CONTROL WORD =3
D, D, O, D, D, O, D, D, O, Dg Oy O, D, D, D, D,
LlelelololeT-T] Llelefelef-] "]
Al o pa,pa, ab—r% b, pn,

82C55A
4
F———~F—— pc,Pc,
¢ {

0,0, =]

82CS5A

L_ﬁ(_f_. PC,-PC,
c{

07D = -

— gt PC,PC, DL PC,-PC,
slb—+% . P8, P8, gle—Hnr=t 8, P8,
LS001481 LS001491

CONTROL WORD# 4
O, O b D, Dy DO, D, D,

ooonooon

Af—A e ra,0a,

D,-Dy

{-——vf‘—'cv*c.
c
A peyec,

Bf—Ft e e,

LS001501

CONTROL WORD #8
O, D Oy D, O, D, D, 0,

LlefelfeloToT0]

>

<———/'—— PA,-PA,
82C55A
4
" fc,7c,
D, Dy +———————o c -

At PC3PC,

o e re, e,

LS001511

CONTROL WORD #5
D, Dy Oy D, D, D, D, D,

Llefele[-[-T-T"]

A ——/'—-» PA,-PA,

D, Dy -——————|

{ 44— e, rc,
[+
e

A e, 05,

LS001521

CONTROL WORD »9
P B O o b, b, D, b,

Doonoonn

N S B,

82C55A

{——f'—-rc,:c.
c

070
4
[ reyre,

of——rt a0,

LS001531

3-273

06101A

@
N
(2]
1]
o
>

Refer to page 7-1 for Essential Information on Military Devices

This Material Copyrighted By Its Respective Manufacturer



82C55A
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Operating Modes

MODE 1 (Strobed Input/Output). This functional configura- MODE 1 {PORT A}

R
&
(24
>

tion provides a means for transferring 1/0 data to or from a A 5
specified port in conjunction with strobes or ""handshaking' CONTROL WORD 7P
signals. In mode 1, Port A and Port B use the lines on Port C to o, 0, D, D, D, 0, 0, D, ——m
e - T H 1 1] b3

generate or .accept tAhese hz?n'd'shakmg signals. I;L" I ; ] ; [W[ I N 1 't‘ -E _: PCof—— 578,
Mode 1 Basic Functional Definitions: "1 e .
® Two Groups (Group A and Group B) PCs.7 s 18Fa
® Each group contains one 8-bit data port and one 4-bit ;ZQ‘J%LT

control/data port.
® The 8-bit data port can be either input or output. Both inputs PCy f—— INTR,

and outputs are latched. A0 — o
® The 4-bit port is used for control and status of the 8-bit data 2

port. PCe.7 [+7— wo
Input Control Signal Definition MODE 1 (PORT 8)
STB (Strobe Input). A "LOW" on this input loads data into .y 5
the input latch. CONTROL WORD ®7 P8
IBF (Input Buffer Full F/F) B; Dg 05 D, D O, D, D, T T iy

PC, f——

A "HIGH" on this output indicates that the data has been [’ W ! [ 'N L],f_J' : °
loaded into the input latch —in essence, an acknowledge- PC,[—— 1BF,
ment. IBF is set by STB input being LOW and is reset by the
rising edge of the RD input.
INTR (Interrupt Request) PCo———= INTRy
A "HIGH" on this output can be used to interrupt the CPU AD ——q
when an input device is requesting service. INTR is set when
the STB is a ""one," IBF is a "'one,”" and INTE is a ""one." It is

reset by the falling edge of RD. This procedure allows an input LS001620
device to request service from the CPU by simply strobing its
data into the port. Figure 8. MODE 1 Input

INTE A
Controlled by bit set/reset of PCy.

INTE B
Controlled by bit set/reset of PCo.

[ tsi |
1BF \

tsir

a— )

- oy,

INPUT FROM —— e —— e = ——— ————— ———
PERIPHERAL
tos

WF008970
Figure 9. MODE 1 (Strobed Input)
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Output Control Signal Definition

MODE 1 {PORT A)

82C55A

OBF (Output Buffer Full F/F). The OBF output will go o
"LOW' to indicate that the CPU has written data out to the CONTROL WORD 7 I>
specified port. The OBF F/F will be set by the rising edge of 0, Dg O; D, Dy O, D, D
the WR input and reset by ACK Input being LOW. n

ANTANAN
ACK (Acknowledge Input). A "LOW" on this input informs PCes
the 82C55A that the data from Port A or Port B has been o0

0« OUTPUT
accepted — in essence, a response from the peripheral device

indicating that it has received the data output by the CPU.

INTR (Interrupt Request). A "HIGH'' on this output can be PCy gl z.
- used to interrupt the CPU when an output device has accepted
data transmitted by the CPU. INTR is set when ACK is a
"one,'" OBFis a'one,”" and INTE is a "'one.” It is reset by the

MODE 1 (PORT B}

falling edge of WR. oo woms v8, P8, I>
INTE A 0; Dg Dg O, D3 D, D, D,
Controlled by bit set/reset of PCg. n)sz":(}x‘-n)x{ OB
[ AT%,y
INTE B

Controlled by bit set/reset of PCp.

-—— INTRg

LS001630

Figure 10. MODE 1 Output

. e
0

= Y

[,

WF008980
Figure 11. Mode 1 (Strobed Output)
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Combinations of MODE 1

Port A and Port B can be individually defined as input or output
in Mode 1 to support a wide variety of strobed 1/0 applica-
tions.

PA, PA, <I]

e 578,

CONTROL WORD
D, Dg D5 O, Dy D, D, D

o [ w3 [o Y]
T

0= OUTPUT

PC Lo INTR,

2
PCq 7 |=—F~— 110

WR -0 PC,}—— OBF,

PC, |+—— ACK,

PCop—— INTRy

PORT A — {STROBED INPUT)
PORT B ~ (STROBED OUTPUT)

1S001770

PA,-PA, I>

WR —=Q
PCq |+—— ACK,
CONTROL WORD

D, Dg Oy D, D, O, D, D, PCy [——= INTR,

[ [o[ [o[w[" "]
PCs
1= INPUT

0=0UTPUT

2
PCy 5 [»——= 110

L

PCy fe—— 578,

RO —=

PCy [—— INTR,

PORT A ~ (STROBED OUTPUT)
PORT 8 — (STROBED INPUT)

LS001640

Figure 12. Combinations of MODE 1

Operating Modes

MODE 2 (Strobed Bidirectional Bus 1/0). This functional
configuration provides a means for communicating with a
peripheral device or structure on a single 8-bit bus for both
transmitting and receiving data (bidirectional bus i/0).
""Handshaking™ signals are provided to maintain proper bus
flow discipiine 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.
® The 5-bit control port (Port C) is used for control

and status for the 8-bit, bi-directional bus port (Port
A).

Bidirectional Bus 1/0 Control Signal Definition

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

Output Operations

OBF (Output Buffer Ful). 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 Fiip-Flop Associated with OBF). Con-
trolled by bit set/reset of PCg.

Input Operations

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 data has been loaded into the input latch.

INTE 2 (The INTE Flip-Flop Associated with IBF). Con-
trolled by bit set/reset of PCy.

v§5028

06101A

3-277 Refer to page 7-1 for Essential Information on Military Devices

This Material Copyrighted By Its Respective Manufacturer



82C55A

CONTROL WORD

O Dg Dy D, D3 D, D, Dy

[T D]

’C“
1= INPUT
0= OUTPUT

‘——~——— PORT B

1= INPUT
0 = OUTPUT

e GROUP B MODE
0= MODE O
1= MODE 1

DF004130

Figure 13. MODE Control Word

Figure 14. MODE 2

[-—— 208 ———.}

DATA FROM
CPU TO 82CS5A
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ow '_ \\
twoe —
INTR \ /“
ATR

——— tax *’\/
i

4

18F

—ejt ol

—

o |e—

PERIPHERAL — — ——— ——— — ——
sus

W}___*: ‘\}_ _____

w /

DATA FROM
PERIPHERAL TO 82CS5A

v

DATA FROM
82CE5A TO PERIPHERAL
OATA FROM
82C55A TO CPU
WF008992

Figure 15. MODE 2 (Bidirectional)

Note: Any sequence where WR occurs before ACK and STB occurs before RD is permissible (INTR = iBF -
MASK - §TB - RD + OBF * MASK - ACK - WR).

This Materia

06101A

3-278 Refer to page 7-1 for Essential information on Military Devices

Copyrighted By Its Respective Mnufacturer



MODE 2 AND MODE 0 (INPUT)

CONTROL WORD
D, Dy Oy D, Dy D; D, Dy

[+ [+ DD o]+ [vo)
rc,

°
1= INPUT
0 =0uTPUT

5 —d

¢, |———= InTR,

PA,PA, <I>

P ACK,

MODE 2 AND MODE 0 (OUTPUT)

CONTROL WORD
0; Og Dg Dy D3 D, D, Dy

[+ ]+ DXXDP o[ o in]
P20

1= INPUT
0= OUTPUT

B —q

rcy [ INTR,

e

FC, |—— OBF,

PCq fo——— ACK,

PCyjo— 578,

Py f—— 185,

This Materi al

WR ———=d WR —9
LS001671 LS001661
MODE 2 AND MODE 1 (OUTPUT) MODE 2 AND MODE 1 (INPUT)
<, INTR, rc, INTR,,
N KD
PC, e 58F, Pey A
CONTROL WORD v, e, CONTROL WORD < A%,
Oy O Dg Oy D3 D, D, Oy 0; Dg Dy Dy O3 D, D, D,
[ [ DX [X] f—— [ [ XXX X o,
PC f—— 1BF, PCy ——— 1BF,
e S v kT
PC}————= GFF, Pc, STN
RO ————eq) Pz fa——— ASK, [ T J—- Py f——— 0¥,
WR g PCo INTRy WR———f PCo }————= INTR,
LS001681 LS001691
06101A
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Mode Definition Summary

82C55A

MODE 0 MODE 1 MODE 2
IN ouT IN ouT GROUP A ONLY

PAg IN out iN ouT >
PA4 IN ouT IN ouT G
PA2 IN ouT IN ouT —p
PA3 IN ouT IN ouT G
PA4 IN ouT IN ouT —
PAsg IN ouT IN ouT G
PAg IN ouT IN ouT A
PA7 IN ouT IN ouT —
PBo IN ouT IN ouT —_— '
PB4 IN ouT IN ouT —_—
PB2 IN ouT IN ouT —_
PB3 IN ouT IN out —_ MODE 0
PB4 IN ouT IN ouT B - OR MODE 1
PBs IN ouT IN ouT e ONLY
PBg IN ouT IN ouT _
PB7 IN ouT IN ouT e
PCo IN ouT INTRg | INTRg 170
PCy IN ouT IBFg OBFg 170
PC2 IN out STBg ACKg 170
PC3 IN ouT INTRA | INTRA INTRA
PC4 IN ouT STBA 170 STBa
PCs IN ouT IBFA 1/0 IBFa
PCe IN ouT 170 ACKa ACKa
PC7 IN ouT 1/0 OBFa OBFp

Special Mode Combination Considerations

There are several combinations of modes 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.

During a read of Port C, the state of all the Port C lines, except
the ACK and STB lines, will be placed on the data bus. In
place of the ACK and STB line states, flag status will appear
on the data bus in the PC2, PC4, and PC6 bit positions as
illustrated by Figure 18.

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, nor
can the interrupt enable flags be accessed. To write to any
Port C output programmed as an output in a Mode 1 group or
to change an interrupt enable flag, the "'Set/Reset Port C Bit"
command must be used.

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 either set or
reset. Port C lines programmed as inputs, including ACK and
STB lines, associated with Port C 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 flag, as illustrated in Figure 18.

Reading Port C Status

In Mode 0, Port C transfers data to or from the peripheral
device. When the 82C55A is programmed to function in
Modes 1 or 2, Port C generates or accepts "handshaking'

signals with the peripheral device. Reading the contents of
Port C allows the programmer to test or verify the *'status’ of
each peripheral device and change the program flow accord-

. ingly.

There is no special instruction to read the status information
from Port C. A normal read operation of Port C is executed to
perform this function.
INPUT CONFIGURATION
0, O O O, O3 D, Dy B

lF/o [ o [ e,

GROUP A

mve‘lmm‘ mrs.l 18Fg lmm.

GROUP 8
DF004141

OUTPUT CONFIGURATION
0, O Og O O; D, D D

E] e, l.m,‘ o7, ]-a@l

GROUP A GROUP 8
DF004121

o I o lmm,A

Figure 17. MODE 1 Status Word Format

o, o DO ©O Dy D, D, D,
0BF, m'rs,i 1BF, 1|~TE,[1~7W
- s

GROUP A

GROUP 8
(DEFINED 8Y MODE 0 OR MODE 1 SELECTION)
DF004151

Figure 17a. MODE 2 Status Word Format
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®
Interrupt Enable Flag Position Alternate Port C Pin Signal (Mode) 8

o
INTE B PC2 ACKg (Output Mode 1) or STBg (Input Mode 1) a
INTE A2 PC4 STB, (Input Mode 1 or Mode 2) >
INTE A1 PC6 ACKpa (Output Mode 1 or Mode 2)

Figure 18. interrupt Enable Flags in Modes 1 and 2

APPLICATIONS INFORMATION ".‘.'&'Z‘:’?'—]
The 82C55A is a very powerful tool for interfacing peripheral S [Fag — 1
equipment to the microcomputer system. it represents the :: - -
optimum use of available pins and is flexible enough to oy B [ awTER®
interface almost any I/0 device without the need for additional ::: — —
external logic. I CAN (g B -
PA; 1 L waAmmer
Each peripheral device in a microcomputer system usually has se b oara meaor ] ReLAvs
a "'service routine’’ associated with it. The routine manages rcg |o——q ack —
the software interface between the device and the CPU. The e | rarerFeco |
functional definition of the 82C55A is programmed by the 1/0 scssa |
service routine and becomes an extension of the system L — _—
software. By examining the 1/O devices interface characteris- e, [—— —1-
tics for both data transfer and timing and matching this ol - S
information to the examples and tables in the detailed re, }——di t—— acx
operational description, a control word can easily be devel- ooe 78 —l [——] Paren ceeo
oped to initialize the 82C55A to exactly '‘fit'* the application. :: - I P
Figures 19 through 25 present a few examples of typical sen
applications of the 82C55A. O, [ OATA READY
Lre, [+— acx
rc,
INTERRUPY J CONTAOL LOGIC AND DRIVERS

REQUEST

Figure 19. Printer Interface \S001712

INTERRUPT
REQUEST ‘_‘
[T INTERRUPT
"o P REQUEST
s2cssa | PA L
PA, R FULLY —
2 2 .
PA. A OECODED 3 [Fa, Ry
3 3 KEYBOARD ” "
A, R, ) )
PAg Ry P, A,
MODE 1 FULLY
aneuT) ] PAs SHIFT MOOE 1 | PAy R DECODED
PA, CONTROL UNPUTY  pa, R, KEYBOARD
oA a
PC, STROBE 8 A pag SHIFT
LPCs Ack A, conTROL
c, STROBE
_ ’c, ACKNOWLEDGE
"o B <, BusY LT
8, 8
P8 a‘ BURROUGHS LS TEST LT
2 2 SELF-SCAN |
[ 8, DISPLAY =y —=
8, 8, o TEAMINAL
4 3 s, -= ADDRESS
By By .
MODE 1 | o e,
(OUTPUT) d € v _
P8, CLEAR wooE 0 _| #8; -
uneuT) | pg,
PC, OATA READY e, A:
PC, ACK ”, <
PCq BLANKING Les, "
pC, |Pc, CANCEL WORD =
LS001722
INTERRUPT
REQUEST
LS001702
Figure 20. Keyboard and Display interface Figure 21. Keyboard and Terminal Address
Interface
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82C55A

LS8

MODE 0 _|
{OUTPUTY} Pag

CONVERTER
(DAC)

82CS55A

MSB

STB DATA

OUTPUT EN

8IT

2ery
j—e ANALOG OUTPUT

~

SAMPLE EN
sT8

sswnesn’L

LS8

AD
CONVERTER
1ADC}H

MODE 0 _| P8y

(NPUT) | P8,

mSe

saIT

j=— ANALOG INPUT

LS001731

Figure 22. Digital to Analog, Analog to Digital

INTERRUPT

REQUEST ’_1
<3 [eag [N
PA, o,
PA, o,
PA; o, FLOPPY DISK
" o e
PAs 05
MODE 2 ~f PAg Dg
PAy 0,
ec, DATA STB
RCy ACK (1N}
Lx, DATA READY
PCy ACK (QUT)
82C55A
PC, TRACK "0 SENSOR
PGy SYNC READY
PC, INDEX
[ ENGAGE HEAD
[
8, READ ENABLE
wooE 0 | "3 WRITE ENABLE
ouTPUT) | PBe DISC SELECT
Pasy ENABLE CAC
PBg Test
P8y BUSY LY

LS001741

Figure 23. Basic CRT Controller Interface

INTERRUPT

REQUEST ’T

oC;[pa,

MODE 1 _| PAg
{OUTPUT) PA,

ey
PCs

PCy
PCy
B2C55A

Pg,
MODE 0 _| P8
oUTPUT) | P8,
8,
P8,

I

Ry

Ry CRT CONTROLLER
R, * CHARACTER GEN
Ry © REFRESH BUFFER
R, » CURSOR CONTROL
Re

SHIFT

CONTROL

DATA READY
ACK
BLANKED
BLACK/WHITE

ROW ST8
COLUMN STB
CURSOR H/V STB.

CURSOR/ROW/COLUMN
ADDRESS
H&V

LS001751

Figure 24. Basic Floppy Disc Interface

INTERRUPT

REQUEST

< —ne

MODE 1

- »
(INPUT) A5

82C85A

MODE 0

uneu | 7

MODE 0 _| PB;
oUTPUTI | Pa,

R 8-LEVEL
2 PAPER

a, TAPE

R, READER

STOP/GO

MACHINE TOOL

START/STOP

LIMIT SENSOR (H/V}

QUT OF FLUID

CHANGE TOOL

LEFT/RIGHT

UP/DOWN

HOR. STEP STROBE

VERT. STEP STROBE

SLEW/STEP

FLUIO ENABLE

sToP

LS001762

Figure 25. Machine Tool Controller interface
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(4
N
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES Q
Storage Temperature ........................... -65 to +150°C g
Ve with Respect to Vgg......oceevvvenennnnn. -0.5 to +7.0v
All Signal Voltages with Part Number Ta Vee
Respect t0 Vgg ....o.oeiviiiiiiiiiiiiianans -0.5 to +7.0V 82C55A-2, 82C55A 0°C to 70°C 5V £10%
Power Dissipation..............ceiiiiiiiiiiiiei e 1.0W
Stresses above those listed under ABSOLUTE MAXIMUM Operating ranges define those limits over which the function-
RATINGS may cause permanent device failure. Functionality ality of the device is guaranteed.
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.
DC CHARACTERISTICS over operating range unless otherwise specified
Parameters Dosérlptlon Test Conditions Min Max Units
Logical One
VIH Input Voltage 20 Vee
Logical Zero
vIL Input Voltage -5 08 v
VOH Logical One fOH = -2.5mA 3.0 v
Output Voitage IOH = —-100uA VCC-0.4 \4
Logical Zero -
voL Output Voltage IOL= +25mA 0.4 v
L input Leakage Current OV <VIN<VCC -1.0 +10 HA
] I/0 Pin Leakage Current OoV<VO<VCC -10.0 10.0 HA
Bus Hold High VO = 3.0V
1BHH Leakage Current Ports A, B, C -50 -300 pA
Bus Hold Low VO = 1.0V y
IBHL Leakage Current Port A Only +50 +300 HA
Darlington Drive Ports A, B, C
IDAR Current Test Condition 3 -20 mA
VCC = 5.5V
Power
1cc Supply Current \g“: lvcg pg:! GND 10 #A
CAPACITANCE T4 =25°C; VCC=GND =0V; VIN = +5V or GND
Parameters Description Test Conditions Min Max Units
CIN Input Onmossuret 10 pt
* . nmeasured pins
Capacitance retumed to GND
. 1/0 Pin
Gi/o Capacitance 20 pf
° Guaranteed and sampled, but not 100% tested
SWITCHING TEST CIRCUIT
Vi
/1
RESTST TEST POINT
R2 I c1
TC002170
06101A
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82C55A

This Materia

TEST CONDITION DEFINITION TABLE

TEST CONDITION LAl R1 R2 Cc1
1 1.7V 523%2 OPEN 150 pt
2 5.0V 2KQ 1.7KQ 50 pt
3 1.5V 75082 OPEN OPEN

SWITCHING TEST INPUT WAVEFORM

2.4
20 20
> TEST POINTS <
08 o8
0.45

= 150 pF

WF009000

SWITCHING CHARACTERISTICS over operating range unless otherwise specified

Bus Parameters

READ

Test
Parameters Description Conditions Min Max Units
tAR Address Stable Before READ 0 ns
tRA Address Stable After READ 0 ns
tAR READ Pulse Width 150 ns
tRD Data Valid From READ 1 100 ns
tDF Data Float Atter READ 2 10 75 ns
tRV Time Between READs 300 ns
and/or WRITE
WRITE
Test
Parameters Description Conditions Min Max Units
AW Address Stable Before WRITE [} ns
WA Address Stable After WRITE 82C55A-2: Ports A, B, C 20 ns
82C55A: Ports A, B 20 ns
82CS5A: Port C 60 ns
ww WRITE Pulse Width 100 ns
tOW Data Valid to WRITE High 100 ns
twD Data Valid After WRITE High 82C55A-2: Ports A, B, C 30 ns
82C55A: Ports A, B 30 ns
82C55A: Port C 60 ns
OTHER TIMINGS
Test
Parameters Description Conditions Min Max Units
tWB WR = 1 to Output 1 350 ns
tIR Peripheral Data Before RD 0 ns
tHR Peripheral Data After RD 0 ns
tAK ACK Puise Width 100 ns
tST STB Pulse Width 100 ns
tPS Per. Data Before STB High 20 ns
tPH Per. Data After STB High 50 ns
tAD ACK =0 to Output 1 175 ns
tKD ACK =1 to Output Float 2 20 250 ns
twOB WR =1 to OBF =0 1 150 ns
tAOB ACK=0 to OBF =1 1 150 ns
tSI8 STB=0 to IBF =1 1 150 ns
tRIB RD=1to |BF =0 1 150 ns
tRIT RD=0 to INTR=0 1 200 ns
tSIT STB=1 to INTR=1 1 150 ns
1AIT ACK=1 to INTR=1 1 150 ns
twIT WR=0 to INTR=0 1 200 ns
tRES Reset Pulse Width see Note 1 500 ns
Note 1: Period of initial Reset pulse after power-on at least S0usec. Subsequent Reset pulses may be 500ns minimum.
06101A
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SWITCHING WAVEFORMS

x an L
A5
N\ 7
t.——l..——u .0~'na—0i
ot A X
—— g —— - tra
&, ( )
AL, A0 A(
o — — —— — ( X }——-
ro ! os
WF009010
Mode 0 (Basic Input)
tww
w jt jﬁ
tow 'wo—-—'
ore, X X
%‘~ taw twa —i
&3, A1, A0 X K
ouTrUT y
we
WF008020
Mode 0 (Basic Output)
[ gy
s /
tais !
b \
teird OSSN UV — ;
INTR N $
— tpy —]
INPUT FROM ___ . _{ $— ———————————————————— -
PERIPHERAL
| s
WF009030
Mode 1 (Strobed Input)
06101A
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SWITCHING WAVEFORMS (Cont.)

- 3 T
A\ 7

| tWIT

82C55A

—twe
WF009040

Mode 1 (Strobed Outpdt)

DATA FROM

N
m 2\ JT

) AT

ATR
L-'wn—-— —— gy

(

o /

tgp o
18F

| s —ftaple— —={ o |
{
nm;‘n;nn. __________ % >_ —fm — _< _____
-/ o ton b

DATA FROM DATA FROM
PERIPHERAL TO 82C55A 82CS5A TO PERIPHERAL

DATA FROM
82CS5A TO BOBOA/8085AH

WF009053

Note: Any sequence where WR occurs before ACK and STB occurs before RD is permissible (INTR = IBF *
MASK - STB - AD + OBF - MASK * ACK * WR).

Mode 2 (Bidirectional)
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