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PROGRAMMABLE PERIPHERAL INTERFACE

I MCS-85TM Compatible 8255A-5 I Direct Bit Set/Reset Capability Easing
I 24 Programmable I/O Pins Control Application interface

I Completely 1TL Compatible ,

I Reduces System Package Count

I Fully Compatible with Inte' I Improved Dc Driving Capability

Microprocessor Families I Available in EXPRESS

I improved Timing Characteristics —Standard Temperature Range
— Extended Temperature Range

I 40 Pin DiP Package
(See Intel Packaging: Order Number: 240800-001.

Package Type P)

The intel 8255A is a general purpose programmable I/O device designed for use with intel microprocessors. it
has 24 HO pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of

operation. in the first mode (MODE 0), each group oi 12 HO pins may be programmed in sets of 4 to be input
or output. In MODE 1. the second mode, each group may be programmed to have 8 lines of input or output. Of
the remaining 4 pins, 3 are used for handshaking and interrupt control signals. The third mode of operation
(MODE 2) is a bidirectional bus mode which uses 8 lines for a bidirectional bus. and 5 lines, borrowing one

from the other group, for handshaking.
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8255A FUNCTIONAL DESCRIPTION

General

The 8255A is a programmable peripheral interface

(PPI) device designed for use in Intel microcomputer
systems. Its function is that of a general purpose l/O

component to interface peripheral equipment to the

microcomputer system bus. The functional configu-
ration of the 8255A 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 inter-

face the 8255A 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 function 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.

(5—53

Chip Select. A “low" on this input pin enables the

communication between the 8255A and the CPU.

(fi)

Read. A “low” on this input pin enables the 8255A

to send the data or status information to the CPU on

the data bus. In essence, it allows the CPU to “read

from" the 8255A.

(Vim)

Write. A “low” on this input pin enables the CPU to

write data or control words into the 8255A.

(A0 and A1)

Port Select 0 and Port Select 1. These input sig-
nals, in conjunction with the RD and WR inputs, con-

trol 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 (A0
and A1).
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Figure 3. 8255A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions
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8255A BASIC OPERATION

A1 A0 RD W CS Input Operation (READ)

1 Port A --> Data Bus0 0

1 0 1 0 Port B —> Data Bus

0 0 Port C —> Data Bus

Output Operation

(WRITE)

O 0 1 O 0 Data Bus —> PortA

0 1 1 O 0 Data Bus —> Port B

1 0 1 0 0 Data Bus —> PortC

1 1 1 ‘0 0 Data Bus —> Control

Disable Function

X X X 1 Data Bus —> 3—State

0 1 0 illegal Condition

X X 1 Data Bus —> 3-State

(RESET)

Reset. A “high" on this input clears the control reg-
ister and all ports (A. B, C) are set to the input mode.

Group A and Group B Controls

The functional configuration of each port is pro-

grammed by the systems software. In essence, the

CPU “outputs" a control word to the 8255A. The

control word contains information such as ”mode”,
“bit set". "bit reset", etc., that initializes the func-

tional configuration of the 8255A.

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 as—

sociated ports.

Control Group A—Port A and Port C upper (C7—C4)

Control Group B—Porl B and Port C lower (CS-CO)

The Control Word Register can Only be written into.

No Read operation of the Control Word Register is

allowed.

Ports A, B, and C

The 8255A contains three 8-bit ports (A, B, and C).
All can be configured in a wide variety of functional

characteristics by the system software but each has

its own special features or “personality" to further

enhance the power and flexibility of the 8255A.

Port A. One 8-bit data output latch/buffer and one

8-bit data input latch.

Port B. One 8-bit data input/output latch/butter and

one 8-bit data input buffer.

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.
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Flgure 4. 8225A Block Dlagram Showing Group A and Group 8 Control Functlons
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V to nu
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uiCJ 3:1!“

"0:4 37:17“

n—nfjs ujfi

Eds usursn

GNDE7 34:10,

AIEI 33:10.

”Co 32:10,

vcrcio 31:10,

ucoEu .25“ 30:0.
rcsEu 29:11)5

rug” ”39‘

vcofju 21:”),
muffin zsr'l Vcc

'czfiis 25]":

Dcafjn 2-:Im

MCI! 13:]!!!

roufis 12:)m

"2:20 nan:

PIn Names

D7-Do Data Bus (Bi—DirectionaI)

RESET Reset Input

C§ Chip Select

W
'

Read Input

Wfi Write Input

A0, A1 Port Address

PA7—F’A0 Port A (BIT)

PB7—PBO Port B (BIT)

PC7—PCO Port 0 (BIT)

Vcc + 5 Volts

GND 0 Volts

8255A OPERATIONAL DESCRIPTION

231303—5

Mode Selection

There are three basic modes of operation that can

be selected by the system software:
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Mode O—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

8255A can remain in the input mode with no addi-

tional initialization required. During the execution of

the system program any of the other modes may be

selected using a single output instruction. This al-

lows a single 8255A 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 mode is changed. Modes

may be combined so that their functional definition

can be ”tailored” to almost any l/O structure. For

instance; Group B can be programmed in Mode 0 to

monitor simple switch closings or display computa-
tional results, Group A could be programmed in

Mode 1 to monitor a keyboard or tape reader on an

interrupt-driven basis.

1 ADDRES nus

j l
i CONTROL nus

l l l l
1 mu Bus

MODE I B

warren common. comnm nm

on IIO om/o
7 A°

MODE 2 5
__

A

il/D iBIDIRECTIONAL
PB-PB no *4 PA-P7 °

comma.
7 A”

231308—6

CONTROL WORD

01 D: DE “A 0: D2 DI Do

GROUP 8

PORYC (LOWER)
1- INPUT

0- OUTWT

'ORT B

I . INPUT

0 = OUTPUT

MODE SELECTION

0 - MODE 0

I - MODE ‘

GROUP A

PORT C (UPPER)

I - INNT

0 - OUTPUT

PORT A

I - INPUT

0 ‘ OUTPUT

MODESELECYION

no I MODE 0

0| - MODE 1

IX - MODE 2

”DE SET FLAG

I- ACTIVE

231308—7

Figure 5. Basic Mode Definitions and Bus

interface

Figure 6. Mode Definition Format

The mode definitions and possible mode combina-

tions may seem confusing at first but after a cursory
review of the complete device operation a simple,
logical I/O approach will surface. The design of the

8255A has taken into account things such as effi-

cient 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 re-

duces software requirements in Control—based appli-
cations.
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CONTROL WORD

D, DI 05 D‘ DJ Dz DI

BIT SET/RESET

1 - SET

I) X RESET

BIT SELECT

BIT SET/RESET FLAG

0 - ACTIVE

231308-8

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 the Bit

Set/Reset operation just as if they were data output

ports.

Interrupt Control Functions

When the 8255A 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 in-

terrupt request signals, generated from port C, can

be inhibited or enabled by setting or resetting the

associated lNTE flip-flop, using the bit set/ reset

function of port C.

MODE 0 (BASIC INPUT)

This function allows the Programmer to disallow or

allow a specific l/O device to interrupt the CPU with-

out affecting any other device in the interrupt struc-

ture.

lNTE flip-flop definition:

(BIT-SET)—INTE is set—Interrupt enable

(BlT-RESET)—|NTE is RESET—Interrupt disable

NOTE:

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

Operating Modes

MODE 0 (Basic Input/Output). This functional con-

figuration provides simple input and output opera-
tions for each of the three ports. No “handshaking”
is required, data is simply written to or read from a

specified port.

Mode 0 Basic Functional Definitions:

0 Two 8-bit ports and two 4-bit ports.

0 Any port can be input or output.

0 Outputs are latched.

0 inputs are not latched.

0 16 different Input/Output configurations are pos-
sible in this Mode.

INPUT

(3, A1, A0

0,.oo__.._____..___

231308-9
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MODE CONFIGURATIONS

CONTROL worm #0 CONTROL WORD 82

n, u. 05 0‘ DJ D1 01 no

3 5
PA 4'PATPAO 1 A,

4 4

Pcrvc. "Cw-"1‘

07-00 D7'Do
4‘

Pea-PC0 ”Two

3 8

PBTPBO PB7'P80

231308-11 231308—12

CONTROL WORD #1 CONTROL WORD #3

D7 D.5 05 0‘ D3 D2 D, 00 D7 Dc 05 04 DJ ”2 01 Do

PA7-PA0 ”‘1“‘9

4

PC7PC‘ ”an.

DTDo
4

“cm we.

a

”ran ”1’90

231308-13 231308-14

CONTROL WORD #4 CONTROL WORD #8

'37 Do ”5 ”a D: Dz D1 00 D7 Dc Ds DA D3 Dz D1 Do

a

PATPAO PATPA‘,

‘

PC7-Pc‘ "37“:-

07-00 I31 '00
4

Pea-POD Pearce

3

PBTwo ”ran

231308-15 231303—16
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CONTROL WORD #5

PATPAO

CONTROL WORD #9

D1

FAT”,

urn.“

PC7‘PC‘

D7'Do

PC3~PC0

Fey-Pan

231308—21

PC7~PC. PC74’C‘

Pc,-Pc° r'c3-Pco

PB7-PBo warm;o

231308—47 231308—18

CONTROL WORD *6
CONTROL wow :10

Dr De 05 D: 0: D2 '31 D
D, 06 05 o. D: I)2 D1 0‘I

a
PA P

7‘ An
PATPAO

n

PC7-PC‘
‘

verve.

0743‘. 0,430
4

Pcfl’Co 'CJ'PCO

a

P374’30 Pagan

231308—19 231308—20

comnor. WORD #7 oon‘mm wono #11

D7 De 05 D! D: Dz DI D0 D7

urn”

PC7-Pc‘

0,43,,

Perms

”Two

231306-22
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CONYROL WORD #12

D1 De 05 DA D: ”2 D1 90

comm». wonp am

a, n6 D; o‘ 0, D2 in, on

PATPAo PAT'Ao
855A 8255A

4
”'7'"! "7’9

07-00 c 0,43,, c «I: 4

_

Pca'mo Porno

a
"Brno ”7’30

231308-23 231308-24

CONTROL WORD 813 CONTROL WORD #15

D, “a 05 D, 03 D, D, no u, o. D; b. o, 02 0. D0

Ill-Ill! I1 lllfllll

PA7-PAfl ”Hue
8255A 8255A

4

PCTPCJ ":1":-

Df'Do c ‘[ 07-00 C {4

PCs-PC” 'cs’mo

PBTwo "Brno

231308-25 231308—26

Operating Modes Input Control Signal Definition

MODE 1 (Strobed Input/Output). This functional

configuration provides a means for transferring l/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:

0 Two Groups (Group A and Group B)
- Each group contains one 8-bit data port and one

4-bit control/data port.

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

0 The 4-bit port is used for control and status of the

8-bit data port.

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; in essence. an ac-

knowledgement. IBF is set by 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 used to interrupt the

CPU when an input—device is requesting service.

INTR is set by the STB is a “one”, IBF is a “one”

and INTE is a ”one". It is reset by the falling edge of

RE. This procedure allows an input device to re-

quest service from the CPU by simply strobing its

data into the port.
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INTE A

Controlled by bit set/reset of P04.

INTE B

Controlled by bit set/reset of P02.

MODE 1 (PORT A)

CONTROL WORD

mm

D] Dc ”5 04 DJ ”2 DI Do
'___‘

'
INTE '

x 57—5

nun-mm .

'

_A_J
‘

'

*

pg“ m5 —. “an

I=INPUT

o-ouwut

9c, —. mmA

2

9c” «71—. ”o

231308—27

MODE 1 (PORT B)

OONTROLwonD

D, D; 05 o. o, I7:2 01 Do

IVAK‘VAVAIDE
Ilia

mm‘3

231308—28

Figure 8. MODE 1 Input

INTR

e—l'..——>

.-<— ‘nn

1
: :71.—

mm—
- — fl— — ————————————————————

231308—29

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

OilE (Output Buffer Full F/F). The W output will

go ”low" to indicate that the CPU has written data

out to the specified port. The UE‘F' F/ F will be 3%
the rising edge of the W_Fi' input and reset by ACK

input being low.

TC? (Acknowledge Input). A ”low" on this input
informs the 8255A that the data from port A or port
B has been accepted. In essence, a response from

the peripheral device indicating that it has received

the data output by the CPU.
_

INTFl (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 ACK is a “one”, OBF is a “one”.

at INTE is a “one”. It is reset by the falling edge oi

WR.

INTE A

Controlled by bit set/reset of P06.

INTE B

Controlled by bit set/reset of PC2.

MODE 1 (PORT A)

PA7~PAfi a >
OONTROLWORD

D7 DE D5 0‘ na D, a, Do

lfllflflfififl
"I, 5

1 - INPUT

0 . OUTPUT

"34,5 <—/-—>

231308-30

MODE 1 (PORT B)

CONTROL WORD

”7 Dc 95 ”A D: 02 D1 Do

lfififlfilflfi

231308—31

Figure 10. MODE 1 Output

w—R N ‘

+‘woi

mm \ 1MIT

‘AK |
‘
Al I

-MI

231308—32

Figure 11. MODE 1 (Strobed Output)

3-111



8255A/8255A-5

M74030 <3
fin —»q PC. +— STEA

’65 —. Its;A
CONTROL woap

o7 I35 05 0, n3 m2 0. Do PC3—>INTRA

lflllfllflfi mufiLm
PC6,7

are"...
'

.

wan—.9
Wit—>0 no, —> DTF.

PC: ‘— m.

PCo —-> mm,

231308—33

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

PATPA‘, a >

W —.a PC, ——. o‘er,A

PCS H ACK‘
CONTROL wono

D7 ns 05 0‘ b3 02 o, on PCI ——-+ mmA

IfllflflllK 2

Pct5 .+. ”o

PC“5
1~ INPUT

0 = OUTPUT ”TH“

fiw—to PC; ~— fie

PC. —---> rev.

700 —> mma

231308—34

PORT A—(STROBED OUTPUT)
PORT B—(STHOBED INPUT)

Figure 12. Combinations of MODE 1

Combinations of MODE 1

Port A and Port B can be individually defined as in-

put or output in MODE 1 to support a wide variety of

strobed |/O applications.

Operating Modes

MODE 2 (Strobed Bidirectional Bus I/O). This

functional configuration provides a means for com-

municating with a peripheral device or structure on a

single 8‘bit bus for both transmitting and receiving
data (bidirectional bus l/O). “Handshaking” signals
are provided to 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:

0 Used in Group A only.
0 One 8-bit, bi-directional bus Port (Port A) and a 5-

bit control Port (Port C).

0 Both inputs and outputs are latched.

0 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 l/O 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 Butter Full). The OBF output will go

”low” to indicate that the CPU has written data out

to port A.

m (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). Controlled by bit set/ reset of PCs.

Input Operations

STB (Strobe input). A “low” on this input loads

data into the input latch.
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IBF (Input Butter Full F/F). A "high" on this output
indicates that data has been loaded into the input
latch.

8255A/8255A-5

INTE 2 (The iNTE Flip-Flop Associated with IBF).
Controlled by bit set/reset of P04.

oonrnmwonn

o, o. D: D: n, D, o, D,

1 1/0 1/0 1/0

Q " 'czo
-

1 - INPUT

0 - OUT'UT

_—. POE? I

1 - NWT

0 - OUTPUT

-——-> GROLPBMODE
o-MOOED

‘l-MODE1

231306—35

Figure 13. MODE Control Word

mm.

231308—36

Figure 14. MODE 2

DATA FROM

/CPUTOI55A

7
a" 1

‘

'wo-

INTI!

m

WI

15—.— ‘me

h.)
l

NOTE:

231308—37

Any sequence where W occurs before ACK and W occursfitore m is permissible.
(INTR = lBFO Kg 'fi‘fifi + WOMAgK' CROWR)

Figure 15. MODE 2 (Bidirectional)
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MODE 2 AND MODE 0 (INPUT) MODE 2 AND MODE 0 (OUTPUT)

PC:
‘

WT“; 7c,
-—~ INTR‘

mm mm

Pc, —‘ 0?, '07 —’ OTFA

CONTROL wono pcs .— mA
CONTROL wow we. <—m.

0, n6 n5 D. r):| :32 p1 n0 ”7 “a 95 D4 D: ”z ”v ”o

vV V

mammal
,c‘. a

Illmunnl m_—

PC —.
PC PCs —- IBF

‘ :34qu
m5 IBF‘

33:45.53: T

A

o - OUTPUT

3

U

a

9cm ¢+. no Pcm <———/-—> no

no ———-.a
RT’ —’0

"ran 5 >Pay-Pan

CONTROL WORD

a, as u, a) DJ D, nI Do

Iflfififilfl%

231308-38

MODE 2 AND MODE 1 (OUTPUT)

Pc, mm.

s‘rsA

IBF‘

mm.

231308—40

FIR—.q

MODE 2 AND MODE 1 (INPUT)

231308-39

CONTROL WORD

01 Dc ”5 D: D: D: or Do

IIKKKIIK

R‘D—-——>c

fi—.a

PC:

PA7 JAfi

PC.

Perm,

PC,

PC!

Pen

-——. INTI!A

———. oer.

<——

ACK‘

.__.__. fi‘

—————. usrA

.___sfi.

——-——>

IBF.

— INTR'

231308—41

Figure 16. MODE 1/. Comblnatlons
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Mode Definition Summary

MODE 0 MODE 1 MODE 2

IN OUT IN OUT GROUP A ONLY

PAo IN OUT IN OUT 4—»

PA1 IN OUT IN OUT <-—>

PA2 IN OUT IN OUT <—>

PA3 IN OUT IN OUT <——>

PA4 IN OUT IN OUT <—>

PA5 IN OUT IN OUT <—>

PAS IN OUT IN OUT <—->

PA7 IN OUT
‘

-

IN OUT <—>

PBo IN OUT IN OUT
_

P81 IN
'

OUT IN OUT
_

PBg IN OUT IN ~ OUT
__

P83 IN OUT IN OUT
__ MODE 0

P84 IN OUT IN OUT
_

OR MODE 1

P85 IN OUT IN OUT
_ ONLY

P85 IN OUT IN OUT
_

P87 IN OUT IN OUT
_

PCo IN OUT INTRB INTRB l/O

PC1 IN OUT IBFB We no

PC2 lN OUT S—Tga m3 l/O

P03 IN OUT INTRA lNTFlA INTRA
PC4 lN OUT ST—BA l/O fiA
P05 IN OUT IBFA I/O IBFA
PC6 lN OUT I/O WA WA
PC7 IN OUT I/O WA WA

This feature allows the 8255 to directly drive Darling-
ton type drivers and high—voltage displays that re-

quire such source current.

Special Mode Combination

Considerations

There are several combinations of modes when not

all of the bits in Port C are used for control or status.

The remaining bits can be used as follows:

If Programmed as Inputs—

All input lines can be accessed during a normal Port

C read.

If Programmed as Outputs—

Bits in C upper (PC7-PC4) must be individually ac-

cessed using the bit set/ reset function.

Bits in C lower (PC3-PCO) can be accessed using
the bit set/reset function or accessed as a three-

some by writing into Port C.

Source Current Capability on Port B

and Port C

Any set of eight output buffers. selected randomly
from Ports B and C can source 1 mA at 1.5 volts.

Reading Port C Status

In Mode 0, Port C transfers data to or from the pe~

ripheral device. When the 8255 is programmed to

function in Modes 1 or 2, Port C generates or ac-

cepts “hand-shaking" signals with the peripheral de-

vice. Fleading the contents of Port C allows the pro-

grammer to test or verify the “status" of each pe-

ripheral device and change the program flow ac-

cordingly.

There is no special instruction to read the status in-

formation from Port C. A normal read operation of

Port C is executed to perform this function.
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INPUT CONFIGURATION

”1 De 95 Do D: “1 ”I Do

I/o INYEA mm‘IIO I :35

"

1' r

GROUP A GROUP 5

OUTPUT CONFIGURATION

D, D, n5 I34 I31 r)z D, 0.,

WA Inrrs,A l/O ‘ I/o llm‘nA wrealm, mm.

enouu caouve

231308—59

INTERRWT

nsouzsr

j
PC]—

Figure 17. MODE 1 Status Word Format

94 D: 0: 01 Do

.
.. .41

GROUP I

//
(DEFINED 8V MODE 0 0R MODE 1 SELECTION)

231308—42

Figure 18. MODE 2 Status Word Format

”7 Do 95

IWA I INTE'l IBFA

.
v

GROUP A

APPLICATIONS OF THE 8255A

The 8255A is a very powerful tool for interfacing pe-

ripheral equipment to the microcomputer system. It

represents the optimum use of available pins and is

flexible enough to interface almost any I/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 manages the software interface be-

tween the device and the CPU. The functional defini-

tion of the 8255A is programmed by the HO service

routine and becomes an extension of the system
software. By examining the I/O devices interface

characteristics for both data transfer and timing. and

matching this information to the examples and ta-

bles in the detailed operational description, a control

word can easily be developed to initialize the 8255A

to exactly “fit" the appIication. Figures 19 through
25 represent a few examples of typical applications
of the 8255A.
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REQUEST

u” —.

PA‘ --—O »—>

"2 H —’

HIGH 9520

M] _, _._. PRINYER

PA, —‘ _.

“s '—"’ "—’

”on“
—

Me -—«> l._.
[comm

"7 '—’ L.”
HAMMER

._.__.. asuws

vc, —_. DAYA READV —>

PC‘ -—~—— ACK —. I
K; ——-—. urea FEED —>

_'C- -——~ FORWARD/REV —. I
am _.

79,, »——> l_.

pa, —. —.

Pa, —.

"a —. >——o DAYA READV

rs‘ _. .— Ac“

noon
_ pas —. _. FAPER FEED

(0mm)
’9: —’ I—~ ronwAno/nsv

'97 —° -—~ mason

‘— cnnmc: SEN,

vc‘ ————- DAYA READY

PC,
._ ACK

PCI:

CDNYIOL LOGIC AND DRIVERS

231308-43

Figure 19. Printer Interface

INTERRUPT

REQUEST

MOD

MOD

E1

lmwu'r)
A

51

(ounun
‘

PC»

z
FULLV

DECODED
J xsvaomo

R4

R5
smrr

counter.

STROBE

ACK

Pct

PC2

PCS

L537

INTER RUFT

R EOUEST

30

B‘

a
Bunnouons

1 SELFSCAN

3: DISPLAY

34

3:.

BACKSPACE

CLEAR

DATA READV

ACK

BLANKING

CANCEL WORD

231308-44

Figure 20. Keyboard and Display Interface
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INYERRUPY INTERN!"

REOUESY arousn

”a "v R “H "0 WAll 0

u. o,PA1 RI
PA D1 2

”a “2 -

, 0: nor" msx

u n
VULLV

v D
00""an

”ODE “ J 3 05:00:!) N - monnlv:
(INPUT) p R xsvsomo n. nA. ‘ s

"s as
MODE 2 n. a.

n, n,
as SHIFT

sun

in, comnm
rc. mu sre

"is ACK (INI

we. SW0“ 7:, mm READY

Ic. ACK (0qu
P05 ACKNOWLEDGE

"Cs 9"" U
pc, mm: "a“:eusoa

inc7 res? u
kc, svuc READY

_

yc‘ mnex
:

—

' ‘

x
’30

g _

TERMINAL

PBi
) no ENGAGE MEAD

Hi, "I -

mom "a
-

"=

"2:33;(mam
pa.

’

Moo: 0
'3’ w N

‘ \

(OUTPUYI rs. DISC suscv

'35
‘ rs, EMA-LE cnc

PBS '8: 755"

pa,
1
' ‘

rs, lusv u

:r
'

231308—47
231308—45

Fl ure 23. Basic Flo Disk Interface
Figure 21. Keyboard and

g ppy

Terminal Address Interface

imznnun

REOUESY
‘

'

”0 L55 ":3 Pu, a,
u, n, R. cm eoumouen

u, n, a, - CHARACTER am.

"a u, n, - REFIKSH were»

PA. ”A. a.
o cunson cournol.

MODE 0
_

"s "s “s
(ourrun PAS l2-BIT not): i

_
PA. 9""

u p A loumm u oomnm,
couvzmsn

~—. ANALOG ourruv 1

PC‘ (DAG)

PCS Pc, mu nuov

PCs vc. MK

l2“!
":7 use lacs auuxzo

L

re. anon/mun

mu ._

[no 513 mu

9:. ou‘rmr EN
_

an we, now :1:

sn/nssn“ “Ci 0mm sra

Pc, SAMPLE EN
ac, cunson MN St:

Pc, 513

"oF ”3° ‘53
M00: 0 ”i

we, ":3 loumm n,
HPa, 0073:)!“

<— ANALOG mrur
n,

moses

W

would P83 N.‘—-—e Nnv
(INPUYI P3. r35

r35 93‘
n:

n,‘
_

PB, use

231308—48
231308—46

Fi ure 24. Basic CRT Controller Interface
Figure 22. Digital to Analog, Analog to Digital

9
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unteaaun

REQUEST
'

rc
-

3 "0 “It

u, a,
u a

a LEVEL
3 7

urn:

"‘3 “a up:

,A‘ 2.
Runs:

r n

MODE l
_ :5 R5

(mou‘n N s

PA, a,

PC. STE

"Cs nck

Pc‘ STOP/Go

W
MACHINE You

none 0
”Co START/STD?

"mun
— PC. LIMIT SENSOR (N/Vl

we; our or rLum
..

98., cums: TOOL

Pa, LEFT/RIGHT

we, uproown

nous a re, non. STEP smog:

(OUTPUTI Pa. vzm STEP srnoss

935 suwmcv

93‘ num ENABLE

"7 *‘—> sumasncv 510p

231308-49

Figure 25. Machine Tool Controller Interface

ABSOLUTE MAXIMUM RATINGS“ NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

Ambient Temperature Under Bias ...... 0°C to 70°C

Storage Temperature .......... —65°C to + 150°C

Voltage on Any Pin

with Respect to Ground ..........

— 0.5V to + 7V

Power Dissipation ........................ 1 Watt

"

WARNING: Stress/n9 the device beyond the "Absolute

Maximum Ratings" may cause permanent damage.
These are stress ratings only. Operation beyond the

“Operating Conditions” is not recommended and ex-

tended exposure beyond the “Operating Conditions”

may affect device rel/abi/ity.

D.C. CHARACTERISTICS TA
= 0°Cto 70°C, vcc = +5v i10%, GND = ov‘

Symbol Parameter Min Max Unit Test Conditlons

VIL Input Low Voltage
— 0.5 0.8 V

VIH Input High Voltage 2.0 Vcc V

VOL (DB) Output Low Voltage (Data Bus) 045‘ V IOL
= 2.5 mA

VOL (PER) Output Low Voltage (Peripheral Port) 045‘ V IOL
= 1.7 mA

VOH (DB) Output High Voltage (Data Bus) 2.4 V IOH
= —400 LLA

VoH (PER) Output High Voltage (Peripheral Port) 2.4 V IOH
= —200 “A

IDAHO) Darlington Drive Current —1.0 —4.0 mA REXT = 7500; VEXT
= 1.5V

ICC Power Supply Current 120 mA

lu_ input Load Current i 10 pA Vm = Vcc to 0V

IOFL Output Float Leakage i 10 pA VOUT
=

Vcc to 0.45v

NOTE:

1. Available on any 8 pins from Port B and C.
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CAPACITANCE TA = 25°C, vcc = GND = ov

Symbol Parameter Min Typ Max Unit Test Conditions

Cm Input Capacitance 10 pF fc
= 1 MHz(4)

CI/o I/O Capacitance 20 pF Unmeasured pins returned to GND(4)

A.C. CHARACTERISTICS TA = 0°C to 70°C, vcc = +5v i10%, GND = ov‘

Bus Parameters

READ

Symbol
'

Parameter
8255A 8255A'5

Unlt
Min Max Min Max

tAR Address Stable before READ 0 0 ns

tRA Address Stable after READ 0 0 ns

tan READ Pulse Width 300 300 ns

tRD Data Valid from READU) 250 200 ns

tDF Data Float after READ 10 150 10 100 ns

th Time between READs and/or WRITEs 850 850 ns

WRITE

Symbol Parameter
8255A 8255A'5

Unit
Min Max Min Max

{Aw Address Stable before WRITE 0 0 ns

tWA Address Stable after WHITE 20 20 ns

tww WRITE Pulse Width 400 300 ns

tow Data Valid to WRITE (T.E.) 100 100 ns

twp Data Valid after WRITE 30 30 ns

OTHER TIMINGS

Symbol Parameter
8255A 8255A‘5

Unit
- MIn Max Min Max

twg WR = 1 to Outputn) 350 350 ns

tn; Peripheral Data before RD 0 0 ns

tHn Peripheral Data after RD 0 0 ns

tAK ACK Pulse Width 300 300 ns

tST STB Pulse Width 500 500 ns

tps Per. Data before T.E. of STB 0 0 ns

tpH Per. Data after T.E. of STB 180 180 ns

tAD ACK = 0 to Output“) 300 300 ns

tKD ACK = 1 to Output Float 20 250 20 250 ns
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A.C. CHARACTERISTICS (Continued)

OTHER TIMINGS (Continued)

Symbol Parameter
8255A ”SSA-5

Unit

Min Max Min Max

twog wn = 1 to OBF = 0(1) 650 650 ns

tAOB ACK = o to 08F = 1(1) 350 350 ns

ts"; STB = o to IBF = 1(1) 300 300 ns

th RD = 1 to IBF = 0(1) 300 300 ns

thr RD = o to INTR = 0(1) 400 400 ns

ISIT STB = 1 to INTR = 1(1) 300 300 ns

tAiT ACK = 1 to INTR = 1(1) 350 350 ns

ter WR = Oto INTR = 0(1. 3) 850 850 ns

NOTES:

1. Test Conditions: CL = 150 pF.
2. Period of Reset pulse must be at least 50 #8 during or after power on. Subsequent Reset pulse can be 500 ns min.

3. INTR T may occur as early as Wfi l.
4. Sampled. not 100% tested.

‘For Extended Temperature EXPRESS, use M8255A electrical parameters.

A.C. TESTING INPUT, OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT

Input/Output

2.:

2.0 2.0

> restraints < ct = 1509!

u 0.:

0.45

231308—50

A.C. Testing: Inputs are driven at 2.4V tor 8 Logic "1" and 0.45V

tor 3 Logic ‘0". Timing measurements are made at 2.0V tor 3

Logic "1" and 0.8V tor 3 Logic “'20

—.L—’\/\/\/———O stv'

1“”
231308—51

'Vgxr is set at various voltages during testing to guarantee the

specification. CL includes jig capacitance.
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WAVEFORMS

MODE 0 (BASIC INPUT)

INPUY

$.ALAO

0,.oo___.__.____._

231308—52

MODE 0 (BASIC OUTPUT)

0,0,,

:3 A1, A0

OUYPU'Y

231308-53
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WAVEFORMS (Continued)

MODE 1 (STROBED INPUT)

r0 :3!—
V

INPUTFROM___ _—-—___——_—_

PERIPHERAL < >- _._._._.______

231308—54

MODE 1 (STROBED OUTPUT)

_

\ a

/

\\ />

ou‘mrr

‘K'
231 SOB-55
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WAVEFORMS (Continued)

MODE 2 (BIDIRECTIONAL)

DATA FROM

U00 TO £255

mm

‘7 [won

+\ /“
‘

x 1
—-«~ I

W /

ACK

IBF

VERIPNERAL

BUS

at”- —

.,_fi t“, [+—

_J
_____

ATA FR M DATA FROM
PERIPHERAL TO 5255 .255 TO PERIPHERAL I

DATA FROM

8255 TO 8000

NOTE:
_

231308—56

Any sequence where W occurs_before ACK and §T_B occursflfore HD is permissible.
(INTR = IBF 0 MA§K 0 m ' RD + OFF 0 MA§K 0 ACK 0 WR)

WRITE TIMING READ TIMING

‘04-'33 A9...“

I

v..{ F‘IA

mu nus N; S
"

_..,..,- .D,L_

wn
mu BUS momwwmcz VALID HIGH IMPEDANCE

231308—58
231308—57
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