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PROGRAMMABLE PERIPHERAL INTERFACE

8255A/8255A-5

» Direct Bit Set/Reset Capability Easing

s MCS-85™ Compatible 8255A-5
Control Application Interface

m 24 Programmable 1/O Pins
= Completely TTL Compatible

n Fully Compatible with Intel® Micro-
processor Families

= 40-Pin Dual In-Line Package
s Reduces System Package Count

= Improved Timing Characteristics » Improved DC Driving Capability

The Intel® 8255A Is a general purpose programmable O device designed for use with intel® microprocessors. it has
24 1/O pins which may be Individoally programmed in 2 groups of 12 and used in 3 major modes of operation. In the first
mode (MODE 0), each group of 12 VO 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 hand-
shaking and interrupt control signals. The third mode of operation (MODE 2) is a bidi rectional 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/8255A.5

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 110
component to interface peripheral equipment to the
microcomputer system bus. The functional configura-
tion of the 8255A is programmed by the system software
so that normally no external logic is necessary to inter-
face peripheral devices or structures.

Data Bus Buifer

This 3-state bidirectional 8-bit buffer is used to interface
the 8255A to the system data bus. Data is transmitted or
recelved by the buffer upon execution of input or output
Instructions by the CPU. Control words and status infor-
mation are also transferred through the data bus buffer.

Read/Write and Control Lagic

The function of this block is to manage alt of the internal
and external transfers of both Data and Controf or Status
words. It accepts inputs from the CPU Address and Con-

trol busses and in turn, issues commands to both of the
Control Groups,

(€8)
Chip Select. A "low” on this input pin enables the com-
muniction between the 8255A and the CPU.

(RD)
Read. A "low" on this input pin enables the B255A to
send the data or status information to the CPU on the

data bus. Inessence, it allows the CPU to "'read from"
the B255A. ~

(WR)

Write. A "low" on this input pin enables the CPU to write
data or conirol words into the 8255A.

(Ag and A,)

Port Select 0 and Port Select 1. These input signals, In
conjunction with the AD 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 (Aq and Ay).

8255A BASIC OPERATION

Ay { Ag | RD | WR | €8 | INPUT OPERATION (READ)
0 0 0 1 0 | PORTA=DATABUS
0 1 ] 1 0 | PORT B~ DATABUS
1 0 0 1 0 | PORTC~ DATA BUS
OUTPUT OPERATION
(WRITE)
[} 0 1 0 0 | DATABUS=PORT A
[] 1 1 0 0 | DATABUS=PORTB
1 0 1 ) 0 | DATABUS=PORTC
1 1 ] [ 0 | DATABUS~CONTROL
DISABLE FUNCTION
X X X X 1 | DATABUS - 3-STATE
1 1 [} 1 0 | ILLEGAL CONDITION
X X 1 1 0 | DATABUS=3-STATE

.
E

i

B a4 AL oh PLERRT i L R Sty P AT E Y
Figure 1. 8255A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions

1-52

S S ———

8255A/8255A-5

(RESET)

Resel. A “high on this input clears the control register
and all parts (A, C, C) are set to the input mode.

Group A and Group B Controls . )
The functional configuration of each pmthlscp};fjg'r;:;;
med by the systems software. In essence,: e] o .
puts" a controt word to the 8255A."T.pe‘ con ‘{0“bit oo
tains information such as "que , “bitset”, o lhe’
etc., that initializes the functional configurati
8255.
Each of the Control btocks {Group A and GroupAB) xcgp(z
vecommands’ from the Read/Write Contral Lognc., 1'ece|v:e
“control words'® from the internal data bus and issues t
proper commands to its associated ports.
Control Group A — Port A and Port C upper (C7-C4)
Control Group 8 — Port B and Port C lower (C3-CO)

The Control Word Registes can Only be v\./ritterf into. Ndo
Read operation of the Control Word Register is allowed.

Ports A, B, and C

The 8255A contains three B-bi(. ports (A, B an? ggr:;!
can be configured in a wide variety of tunctiona ‘(: o
teristics by the system software but each ha: nze e
special features or “‘personality” to further enhai

power and flexibility of the 8255A.

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

data input latch.

Port B. One 8-bit data input/output latch/butfer and one
8-bit data input buffer.

Port C. One 8-bit data output latchlbufie( ani:n:ai-zi;
e inppt S (nzi:a::;r:t;ozsgt‘:&:t){hlh:f\oeje control.
g:;ie:b.i?‘go:rgo:tains a 4-bit latch and {t can. be u(sei:
for the control signal outputs and status signal inputs
conjunction with ports A and B.

PIN CONFIGURATION

N
- caour
R ol 10
Beae o ) K - KD e,
o
2 -
coniany
prvery
A )
s e
:
o R [ C———
it R 1o
DATs 0B ::D' it royec,
PIN NAMES
P o I
s
= [ |mﬂ(€ﬂ0~lul
o i o — o, T48US @1 DIRECTIONAL,
CONTAOL cantRot . Nr- v ™ SET INPUT “
—] SEIINY. ...
“ roox " - 1P SELECT B
amE— " READINPUT
~ . READINPUT
RESET "] i
W | roRTABITI
P80 | PORTBBITI
o . PORTCIBITI
- ¥ 0| fORTCD

[ ——
Figure 2. 8225A Block Diagram Showing Grou
Group B Control Functions

p A and
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8255A OPERATIONAL DESCRIPTION
Mode Selection

There are three basic modes of operation that can be select-
ed by the system software:

Mode 0 — Basic Input/Output
Mode 1 — Strabed 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 im-
pedance state). After the reset is removed the 8255A can
rernain in the Input mode with no additional initialization
required. During the execution of the system program
any of the other modes may he selected using a single
output Instruction. This allows 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, in-
cluding the status fip-flops, will be reset whenever the
mode is changed. Modes may be combined so that their
functional definition can be “tailored” to almost any 1/0
structure. For instance; Group B can be programmed in
Mode 0 to monitor simple switch closings or display compu-
tational results, Group A could be programmed in Mode 1
to monitor a keyboard or tape reader on an interrupt-driven
basis.

| ADDRESS BUS ?
{ - CONTROL BUS 1
{ 1
{ DATA BUS 1
0,-0, Ag-Ay
=3
8255A
MODE b —»LH g A I
siuo 1o 4[io il/o
PB;-PBy  PC,PC, LN Pa; A,
4
MODE 1 ~+] 8 ———— AT

w1

P8, PB,  CONTROL c%r;rlr;gv_ PA,PA,

on 1o
¢
mopez —=[ 8 o AT
-
8t ‘ I I l ’ l r I»DIHECTIONAI.
B, P YO e A PA,
7% CONTROL e

Figure 3. Basic Mode Definitions and Bus Interface
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‘ CONTROL WORD

D, D.

GROUP B

8255A/8255A-5

D, | Dg | Ds \ 0y

PORT C (LOWER]
1~ INPUT
0=~ oUTPUT

PORT B

— 1= INPUT

0= QUTPUT

MODE SELECTION
0= MODE 0
1= MODE t

GROUP A

PORT C{UPPER)
. 1= INPUT
0= QUTPUT

PORT A
R — 1= INPUT

0= OUTPUT

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

— MODE SET FLAG

1= ACTIVE

Figure 4. 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 /O ap-
proach will surface. The design of the 8255A 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 externat logic. Such design represents
the maxImum use of the available pins,

Single Bit Set/Reset Feature

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

l l ‘\ BIT SET/RESET
1=SET
‘J—:—_L) 0= RESET

DON'T
CARE

BITSELECT

§31313al506 7

= [orajoir[ofn0f3

N 0'6%'1' .oh[*nlgx

A isteliil
L~ loooloiolr]1{1]ed

BIT SET/RESET FLAG
e | g« ACTIVE

Figure 5. Bit Set/Reset Format

Operating Modes

This functional configura-
ODE 0 (Baslc input/Output). )
z'on prmfides simple input and oulptt opgrairletiln;f:;r
“ haking” is \
h of the three ports. No “hands S |
sza is simply written to or read from a specified port.

. lgp

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

Interrupt Control Functions
When the 8255A is programmed to operate mbmode; :sr
i ided that can be use
mode 2, control signals are provi " e
i i to the CPU. The interrup
interrupt request inputs enup e
i rt C, can be inhibited ©
st signals, generated from po! ) | or
g:jbledgby setting or resetting the associated INTE flip
flop, using the bit set/reset function of port C.
This function allows the Programmer to dise}!low or aliow a
specific 1/O device to interrupt the CPU without affecting
any other device in the interrupt structure.

INTE flip-flop definition:

i — Interrupt enable
BIT-SET) — INTE is SET ‘
EBITARESET} _ INTE is RESET — Interrupt disable

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

Mode O Basic Functional Definitions:

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

e Any port can be input or output.

e QOutputs are latched.

® Inputs are not latched. ] ) )

e 16 different Input/Output configurations are possible

in this Mode.

INPUT f

€5.a%, 20 j

| \
0, D, le wa 1l
- J
I
€3, A1, A0 x i
' X
| |
OUTPUT | we -

[
MODE 0 (Basic Output)
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MODE 0 Port Definition

CONTROL WORD =8
. CONTROL WORD w4 b, Dy O, D, Dy D, D, D,
A B GROUP A ROUP N ey I ° l ’ ] "JLI
GROUP B ! ' ‘ ] ]
0 1 o 0 ]
A PORT C PORT € , ['1"‘“1 l |
D4 | 03 | D1 | Dy | PORT A # | PORTB
4178 PP {UPPER) {LOWER) ‘ e on e,
8
9 |0 o (o |ourrur | outruT | o OUTPUT | ouTPUT : Af—r A Py azssA
0 0 0 ! | OUTPUT | OUTPUT | 1 | ouUTeuT INPUT : 82554 — - PC, PG,
0 0 1 0 | OUTPUT | OUTPUT | 2 | INPUT OUTPUT A e, 7, o . c
Dp @-im
0 0 1 Y | OUTPUT | ouTPuT | a3 | inpuT INPUT Te L
D;:0q *—————"* c{ 4 ec ’ v
0 1 0 0 | OUTPUT | INPUT 4 | OUTPUT | ouTPUT e PC, 9T,
0 1 0 1| OuTPUT | INPUT 5 ] outeut | INPUT Py SRRV
0 1 1 0 | ourput | INPUT 6 | INPUT OUTPUT 8 e v, P,
0 1 1 1 ) ouTPuT | INPUT 7 | INPUT INPUT ! _
AL I
1 0 0 0 INPUT QuTPUT 8 oUTPUT OUTPUT —
1 [} 0 1| INPUT OUTPUT | 9 | OUTPUT | INPUT CONTROL WORD 8
1 0 1 0 | INPUT OUTPUT | 10 | INPUT OUTPUT CONTROL WORD #5 o, D, o, 0, D, ©, D, D,
T o e [ i, oonounne Clefefr[efetel]
o|lofo ] ' l o ] o ]j
1 1 0 1 INPUT INPUT 13 | ouTPUT | INPUT : ! [ I ,
1 1 1 0 | iNeUT INPUT 14 | INPUT QUTPUT . Al P, Pay
1 1 1 1 INPUT INPUT 15 | INPUT INPUT i A o PAPA, 8255A
) ' 8255A | ¢,;, pc, PC,
L] PC, PC,
0Dy +——> € . <o e P P,
™o PC,-PC,
MODE 0 Conflgurations | ,
8 [ e P8, PRy
3
2 ——f = P8, 8,
CONTROL WORD #£0 CONTROL WORD #2 .
D % % o o o, b Dy Dy % O 9 b, b, b, D,
l| 0’0'0]0,0]0]7’ I!lo'ﬂ’o!o]olv Ol CONTROL WORD =10 ) R
CONTROL WORD ¢6 o D, Dg Dy D¢ D, D?IL‘» o
b, Dy Dy D, Dy D, O, Dy T fala J
Tt e e [TLT L]
0 a9 1
82557 82554 | 1 l 0 | I I
- b, P, ——#% o b, e, Py DUV SN
Dy-Dg 4| C{ By ] C{ e a '_'-7('1‘_. PArPR B8255A
4 4 .4
. A pe, pe, H bt e P, PC,
b '3-PCy 1°PCy 2255A et e, .
By B == 4
¢ :
Py By = L B
B
Ble——rl— pg,em,
CONTROL WORD =1%
CONTAOL WORD #1 CONTROL WORD #3 . o. 5] [ D,
P2 % O B D, 0, 0 D, % D% % 0O, o, b, b, D, coNTROLWORD ¥ o, D, L
L : D, Dy Dg D, Oy D Dy DB 1o °§1T°[n|'ij
|]o]olnlo’u}o 1' I1!nln]atn!ol| v’ [l ‘ l } l 'NE
tiojojo|1le
L]
A fofmeee PA, PAy
A Ll PA,PA, A L] PA,PA, ; A __-7#’—-—» PA, PAy 82554
82554 02554 : 2854 e pte e, b,
- "_"_Vd—*"‘—r"’ca S . Pe, P, : e ec,pe, . t
Dy Dy #mmemr
[ c D, Dy e | c c- . . ——— PCyPCy
7' {c———/_‘_mm o {-——/_“mpc AL {.—/—‘——‘—"C,"%
'y PCq '3 PCo .
a .._‘/,’—— ¥B, PB,
Bf—np8t P8, P8, gfe—p8s 78, PR, 8 <__~+§———-— PB,-PBy
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CONTROL WORD #12

/8

PA, PAG

74

PC,PC,

D, Dg A+

7
c
4
f-————— pc,pe,y

8
|-~—r——= 8, B,

CONTROL WORD #14.

D, Dy Dy D, Dy D, D, D,
L]

Jannnn

Aot PA, PAy

8255A
4
+——rf—— re,pc,
c

0,0y e

—_‘7"““"’ PCy-PCy

B |—pt B, B,

CONTROL WORD #13
D, Dg Dy DO, Dy D, D Dy

Ll delT"]

At paen,

8255
| ) 4
: -——fe— P, PC,
; : 0; Dy e ¢

‘—7‘"‘—' PCy-PCy

8
———f——=ro, P,

@

CONTROL WORD #15
D, Dg Dy 0O, D; D D, Dy

Clefel P o[ [

‘———71—!——— PA,PAG

»

B8255A
4
f——F—— reec,
c

D,Dy -

4
7 PC3PCy

8
8 |e——7p —— P8, P8,

! Operating Modes

MODE 1 (Strobed Input/Qutput). This functional con-
figuration provides a means for transferring IO data 1o
f," 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 generale or ac
cept th . .
shaking" signals. Pt these “hand

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 ?»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 Definition

8255A/8255A-5

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 acknowledgement
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 518 is a "one”, I1BF isa “one” and INTE isa “‘one".
it is 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 4.

INTE B

Controtled by bit set/reset of PCo.

CONTROL WORD

D, Dg Dy Dy Dy Oy Dy Dp

~ 1= INPUT
0 = OUTPUT

CONTROL WORD

D, Dg Dy O D3 Dy 0, Dg

DI RIRIE

i

MODE 1 [PORT A&l

g

A, PAY

e §T8,

l At oy |-——= 187,

e PC, |- INTR
2
PCq y |+ 10

MODE 1 {PORT B)

pe, P8, K 8

e INTH,

Figure 6. MODE 1 Input

INTR

- layy e

INPUT FROM __
PERIPHERAL

o

Figure 7. MODE 1 {Strobed Input)
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Output Control Signal Definition ="

OBF (Output Bufter Full FIF). The OBF output will go
“low" to indicate that the CPU has written data out to
the specifled port. The OBF FIF will be set by the rising
edge of the WR input and reset by ACK Input being fow.

ATK (Acknowledge Input). A “low” on this Input Informs
the 8255A that the data from port A of port B has been ac-
cepted. In essence, a response from the peripheral
device Indicating that it has received the data output by
the CPU.

INTR (Interrupt Requesi). A “high” on this output can be
used to Interrupt the CPU when an output device has ac-
cepted data transmitted by the CPU. INTR is set when
ACK is a“one”, OBF is a “one” and INTE is a “one".Itis
raset by the falling edge of WR.

INTEA
Controlled by bit set/reset of PCg.
INTEB
Controlied by bit set/reset of PCo.

CONTRAOLWORD

D; Dg Dy Dy Dy Oy Oy O

XX

PCos

1= INPUT
0= QUTPUT

WA =0

MODE 1 (PORT A)

PA, PR, @

MODE 1(PORT B)

CONTROLWORD

Dy Dy Dy D, Dy 0z Dy Og

KX EONEIEDA

v8, P8, [ "5 >

Flgure 8. MODE 1 Output

WR W
[ taos—
OBF
twos E
INTR
r-—‘mr /
ACK
N
L———‘u o AT
QUTPUT
—twe
Figure 9. 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 1710
applications.

A
PA,PA <I 5 )
&b —=q PCy fa— §T8,
PCq |———s 1BF,
CONTROL WORD
D, Dg Dg Dg O3 Oy Oy O PCy | INTR,
(T X A
- PCg 7 |+ 110
[~
> 1+ INPUT 8, ?B,] 8
© - QUTPUT ~
wR ——f pC, |——= OBFy
PC, |=— ACKg
P, ’,_’ INTR,
r

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

—_

Figure 10. Combinations of MODE 1

Operating Modes

MODE 2 (Strobed Bidirectional Bus I/0). This {unctional
configuration provides a means {or communicating with
a peripheral device of structure on a single 8-bit bus for
both transmitting and receiving data (bidirectional bus
O). “Handshaking” signals are provided 1o maintain
proper bus flow discipline in a similar manner to MODE
1. Interrupt generation and enablef/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
cantrol Port (Port C).

e Both inputs and outputs are 1atched.

@ The 5-bit controt port (Port C) is used for control
and status for the B-bit, bi-directional bus port {Port
A).

Bidirectional Bus /O Control Signal Definition
INTR (Interrupt Request). A high on this output can be

used to interrupt the GPU tor poth input or output opera-
tions.

—r
(TSN

WR - #C, f——e OBF,
PCe|= - ATK,
CONTROL WORD
D, Og Dg Dy Dy D Oy Dg PCy fmem INTR,
[Tl Teler 1B :
PC, 4 |w-Am 110
PCay
— 1 = IN WPUT 8. 7B, /1—.”]
0 = O\_STPUT [ AT
LT R — eC e o §TF,
o - 18F,
PCy f———= INTR,

—_

PORT A — (STROBED OUTPUT)
PORT 8 - ISTROBED INPUT!

Output Operationss

OBF (Output Butfer 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 buf fer of port A to send out the data.
Otherwise, the ouRput buffer will be in the high im-
pedance state.

INTE 1 (The INTE F lip-Flop Associated with OBF). Con-
trolled by bit setire set of PCe.

Input Operations

STB (Strobe input)

STB (Strobe Input). A “low” on this input loads data into
the input latch.

IBF (Input Bulter F=ull F/F). A “high" on this output in-
dicates that data Fas been loaded into the input latch.

INTE 2 (The INTE Flip-Flop Assoclated with 1BF). Con-
trotied by bit set/tmeset of PC,.
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CONTROL WORD

P, O Dy Dy 0y b, D, D,

[T D]

[
1« iNPUT
0= OUTPUT

—~—= PORT B

1= INPUT
0= QUTPUT

T GROUP B MODE

8255A/8255A-5

0= MOOE 0
1=MODE 1
(] 5 E——
Figure 11. MODE Control Word Figure 12. MODE 2
DATA FROM

_/ CPUTO 8255A
p

-4

MODE 2 AND MODE 0 (INFUT)

PC, e INTR,
PA, Pa, K “5_)‘>
pC, f————= O8F,
- A€k
CONTROL WORO PCe |~ A
D, Dg Dg D, O3 Dy Dy Op
EEZeeann e |- s,

PC20
1= INPUT
0= OUTPUT

MCDE 2 AND MODE 0 (QUTPUT)

PCy p——— INTR,

ol

PC,

- B%F,

PCy|e——— ACK,
CONTROL WORD e
D, Og Oy D, Dy D, D, ©

1= INPOT
0~ OUTPUT

IBF

PERIPHERAL —
BuUs

DATA FROM
PERIPHERAL TO 8255A

DATA FROM
8255A T0 PERIPHERAL

DATA FROM
8255A TO 8080

Figure 13. MODE 2 (Bidirectional)

NOTE:  Any sequerxe where WR occurs before ACK and §TB occ

{INTR = IBF + MASK « 5T + AD + OGF » ———

MASK + ACK

ursbefore RD is permissib s,
*WR}
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MODE 2 AND MODE 1 {QUTPUT)}

oCy f———— TR,

pe, | o7,

CONTROL WORD Pee ACX,

©; Og Ds O, Dy D, D, Dy

P fo—— 576,

PC, |———— 18F,

L
PCy p———n OBFy

AD ——e—cf PCz|=———— ATKg

WR o] PCy p— e INTR,

MODE 2 AND MODE 1 LINPUT)

PCy fm———e INTR,

[ G

29

CONTROL WORD - iR,

0, Dg Dg O, Dy D, Ty Dg

[ XD

pC, fo———— 578,

] mrm

PC, o $TRy

o

N PC, frmee 17

WR PCy ——= INTRy

Flgura 14. MODE 2 Combinations
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Mode Definition Summary
MODE 0 MODE 1 MODE 2
IN out IN out GROUP A ONLY

PAy IN ouTt IN ouT -~

Y IN out N ouT -

PAy IN out IN ouT  —

PA3 IN out IN out R

PA4 N out IN ouT B

PAg IN ouT IN ouT -

PAg N ouT IN ouT -~

PA; IN ouT IN out -

PBg IN ouT : IN out { _

PB4 N ouT IN out _—

PBo IN out IN ouT —_—

PB IN out IN out e MODE 0
PBg IN our IN out _— OR MODE t
PBg IN our IN our _ ONLY
PBg N out IN ouTt —_

PBy IN our N out —_

PCo N our INTRg INTRg 10

PCy N our IBFg OBFg 1o

PCy N our ST8g ACKg 110

PCy IN our INTR 5 INTR 4 INTRA

PCy iN ouTt 5TBa o STBa
PCg IN our IBF 5 1o 18F 5
PCg IN out 110 ACKp ACTRp
PCy IN our uo OBF 5 O8Fp

L A |

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 -

Al input lines can be accessed during a normal Port C
read.

If Programmed as Outputs —

Bits in C upper (PCy-PC4) must be individually accessed
using the bit set/reset function,

Bits in C lower {PC3-PCp) can be accessed using the bit
set/reset function or accessed as a threesome by writing
into Port C,

Source Current Capabllity on Port B and Port C

Any set of eight output buffers, selected randomly from
Ports B and C can source TmA at 1.5 volts, This feature
allows the 8255 to directly drive Darlington type drivers
and high-voltage displays that require such source current.

Reading Port C Status

In Mode O, Port C transfers data to or from the peripheral
device, When the 8285 is programmed to function in Modes
1 or 2, Port C generates or accepts “*hand-shaking" 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 accordingly.

There is no special instruction to read the status informa-
tion from Port C. A normal read operation of Port C is
executed to perform this function.

INPUT CONFIGURATION
D, Dy D, b,

Dy
I 1o ] IBF, JINYEAIINTRA

3

INTE,

o, o,
18Fg lmm,

GROUPB

GAOUP A

QUTPUT CONFIGURATION

P % % Db b, o, D op
Lo_sFA !INTEA i ‘ o ’mm‘ mreul OBF, ]wm,l
L S T

GROUP A GROUP B

Figure 15. MODE 1 Status Word Format

O o 05 o, 0, o, 0, Dy
I OBF, | INTE, | 1BF, [iNTE, IWTR‘W
e DS Sn e ——
GROUP A .- GROUPB

(DEFINED BY MODE 0 OR MODE t SELECTION)

Flgure 16. MODE 2 Status Word Format
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APPLICATIONS OF THE 8255A

The 8255A is a very powerful tool for inter?acmlgl
peripheral equipment to the micrgcompgter sy;?er;;.ex_
represents the optimum use of available pmsvan 1§mou‘
ible enough to interface almost any 11O device wi
the need for additional external logic.
Each peripheral device in a micfoc(omputgrhs‘y‘sf;ahn;
usually has a “service routine” §ssoc13ted with it he
routine manages the software !nlerface'bg?weel'; e
device and the CPU. The functional dghmuoq o he
8255A is programmed by the /O service routm; ae !
becomes an extension of the system soitwar.e.r y ';r
amining the 1/O devices interface chara.ciens‘lc.s o
both data transfer and timing, and matchmg}h;s in :
mation to the examples and tables in the de?a:led operaL
tiona! description, a cantrol word can“eAa:c:nly be df:?ze -
oped to initialize the 8255A to exactly “fit the aplp S:c:'
tion. Figures 17 through 23 present a tew example
typical applications of the B255A.

INTERRUPT

REQUEST

INTERRUPT

REQUEST

PCy b“a R,
PA, Ry
s2s5a | PAy
T B s L FULLY
i N DECODED
PA3 3 KEVBOARD
i pagfe—— R,
PA, Ry
MODE Y _ o SHIFT
nneun ~ PRe
© pa, CONTROL
oc, STROBE
| peg ACK
| 78, Ba
Vb 8
e ' BURROUGHS
"8, %2 seurscan
v8, 8, DISPLAY
8, By
B e
MODE [ g k.| gacksrack
T
(ouTPUT) iy CLEAR
rc, DATA READY
: re, ACK
e BLANKING
6
WORD
e, PG, CANCEL WO
INTERRUPT
REQUEST

Figure 18. Keyboard and Display Interface

P rag | -
VoA, — —]
[ PAy f— — HIGH SPEED
1 : PRINTER
PA, f——
3
; PA, S,
oE1 |0 -
MO |
ipag f—e ——
TPUT) s
* | Pas - HAMMER
1 - RELAYS
; PC, |——={ CATA READY |——
| Py [«— AcK
| peg |-——o|paren FEED
| PCa FORWARD/REV [
8255A
I'Plau l——e
?PH‘ —_—
| P8,
i & DATE READY
3
| PBy ACK
i P, PAPER FEED
MODE 1 s
ouTPUT i pg Lo |————=] FORWARD/REV
6
P8y b——v RIBRON
CARRIAGE SEN.
PC, f—=| DATA READY
pc, | =— ACK
PCo
CONTROL LOGIC AND DRIVERS
INTERRUPT

REQUEST

Figure 17. Printer Interface
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INTERAUPT
REQUEST \
s i pay Ro
' PA, Ay
ea, Ry
a FOLLY
PA. 3 DECODFD
MODES i KEYBOARD
(NPUT) | pa, R
Pag Ry
e ST
%
22554
A, CONTROL
S1ROBE
ACKNOWLEDGE
BUSY LT
TEST LT
MODE 0|
nNpuTY C pg,
—
P8y
i FBg
i o D —
| pa, |~ i

TERMINAL
l ADDRESS

Figure 19. Keyboard and Terminal Address Inferface
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‘:ETEL;:T * "COMMENT. Stresses above those listed under “Absolute
ABSOLUTE MAXIMUM RAT'NGS Maximum Ratings™™ may cause permanent damage to ihe
o e ey [Ty 0, : device. This is a stress rating only and functional opera-
("v 0, ‘ 0Cto70 C tion of the device at these or any other conditions aho.vf?
) ; ¥ R : .
o o : Ambient Tempetature Under Bias Frv Cto+150 C those indicated in the operational sections of this specifi
o o Jéﬁ?:é&'i‘é i Storage Temperature . . . .. ... ...-65C e ot imptied. Exposure to absolute maximum
A, D, { ¢ i oct device
(gSYDPEugl m: 0: AropRve % Voltage on Any Pin d 05V 1o +7V rating conditions for extended periods may affect devie
AN . ANALOG 0UTPUT mopE 2 -{ rag D With Respect to Ground.... 1 Watt reliability.
CONVERTER Ay o, i Power Dissipation . . ... ... .. :
(0Ac) '
fCq DATA STB ! I
82554 MsB Ky ACK (IN} : . N .
K, DATA READY
ey 578 0ATA L% acx (oun) . D.C. CHARACTERISTICS
8255A a _ o/ . = OV e
P OUTPUT EN =+ +5%; GND ———
' Py fo—————— TRACK "0" SENSOR Tp = 0°C 10 70°C, Ve 5V o : . e
ae UNIT|  TEST CONDITIONS
SET/RESET oy SYNC READY PARAMETER MIN. | MAX. et
PCy | SAMPLE EN P, INDEX SYMBOL -_-»-O—g " "
PG = sTB r ViL input Low Voltage o ;(_]‘*Ed B S e '4_
- Hiah Voltage 20 | Vee |V o _——
el D BBIT PBy ENGAGE HEAD ViH Input High Voltag " - I’ 045' vV lgL = 2.5mA
P8y &0 b3, FORWARD/REV, . Vo: (DB} | Output Low Voltage (Data Bus) : oL —
P8, - CONVERTER  f«— ANALOG INPUT PBy READ ENABLE ot R Port) 0.45 v Iop = 1.7mA R
MoDEOD | P8y fapc) " Mopeo | P WRITE ENABLE VoL (PER})| Output Low Voltage (Peripheral Port) | 45 | PR
(LG I PE— Vv OH ~ - e
y (OUTPUT) | Phe OISC SELECT Vo (DB) | Output High Voltage (Data Bus) I
PBy PY; ENABLE CRC OH : e P) v lgyy = -200uA R
PBg Pig TEST Von IPER)| Output High Voltage (Peripheral Poit) | 2. . S
P8, ms8 Phy BUSY LT 0 :
‘ ipar!l Darlington Drive Current N
lec Power Supply Current |
Figure 20. Digltal to Analog, Analog to Digital Figure 22. Basic Floppy Dlisc Interface I Input Load Current o
. loFL Output Float Leakage - ] i »
INTERRUPT INTERRUPT Note 1:  Available on any 8 pins from Peit B and C.

REQUEST REQUEST

PC3[ pa, Ro PC, ',,Aﬂ U CAPAC|TANCE
g ol = = . . S
ra, Ry CRT CONTROLLER pay | +—————]8, Ta =25°C: Ve = GND =0V . e P B T CONDITIONS 1
A, R, s CHARACTER GEN, Phy|l4——— R,  BLEVEL —— T T UnNIT TEE____L‘WV_“_ T
[V S—— LN * REFRAESH BUFFER L e F{‘:,,EER SYMBOL PARAMETER - T v fc = 1MH2z
| PAa ———— | R, * CURSOR CONTROL pale——In, READER : _— P c'lanvc'(:. pF B B WAJ.D
: apaci 9 T i
PA, Rg Pafe—— {n, Cin Input Capacitance pF Unmeasured pins '“”’:}ff’ mkGr,
wooE1 | Pag sHFT MODE T 1 b, A, o 1/0 Capacitance T
oureut) i pa b lconrroL P, R, I _——
PC, DATA READY PC, | +—-——1 §7B :
pCg fo——] ack P, ATR
e |———ns] BLANKED Pe; STOPIGO
PC, BLACK/WHITE -
82554 8255A MACHINE TOOL
MODE P f o] START/STOP 750
PCy || oW 5T (II\?EUY‘)] PG| e L IMIT SENSOR (HV) purt b A0 Vixi”
PCy || cOLUMN STB PG| 4———————0UT OF FLUID -1 1000 F
P, CURSOR H/V ST - T
[V S P8, CHANGE TOOL i
the specitication
MoDE o _| P8y »8, LEFT/RIGHT “VgxT is set at various voltages during 1asting to quarantes
oureuT) P8, vB, UPIDOWN &
Po, CuRSOR/ROW/COLUMN MODE 0 | PB, HOR. STEP STROBE
B, Hay ©UTPUT) | pp, VERT. STEP STROBE :
PB, PBy SLEW/STEP
.
P8 PBg FLUID ENABLE ;
i B, |———————+| EMERGENCY STOP .
¢ [ —
; B!
Figure 21. Basic CRT Controller Interface Figure 23. Machine Tool Controller Interface Figure 24. Test Load Circult (for dB)
{
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8255A/8255A-5

70
e
B 20 = vesT POINTS T
08 4~ ~a8

;Flguro 25. Input Waveforms for A.C. Tesis
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8255A/8255A-5
A.C. CHARACTERISTICS
Ta =0°C to 70°C; Ve = +5V £5%; GND = OV SR NOTE: pees
| [ The ' B255A-5 apecifica-
! Bus Parameters tions ‘are not final. Some
Read: ‘plrlnt.lrlc Ilgfllh are IU‘
SYMBOL PARAMETER
| tAR Address Stable Before READ
‘ tRaA Address Stable After READ
tRR READ Pulse Width
tRD Data Valid From READ[]
toF Data Float After READ
tRv Time Between READs and/or WRITEs
Write:
SYMBOL PARAMETER
taw Address Stable Before WRITE
twa Address Stable After WRITE
tww WRITE Pulse Width
tow Data Valid to WRITE (T.E.)
two Data Valid After WRITE
Other Timings:
SYMBOL PARAMETER MIN.
twe WR = 1 to Qutputl!]
tir Peripheral Data Befare RD
tHR Peripheral Data After RD
tak ACK Pulse Width 300
tsT STB Pulse Width 500
i tps Per. Data Before T.E. of STB
! tpH Per. Data After T.E. of STB 180
1 taD ACK = 0 to Qutputl !
tkp ACK = 1 to Output Float
twos WR =1 to O8F = ql1}
tAOB ACK =0 to OBF = 1(1!
tsip STB =0to IBF = 1i11
tRi8 RD =1 to IBF = piMi
tRIT RD =0to INTR = 0l
i tsi STB =1to INTR = 111
1 tarr ACK =1to INTR = 111]
Wit WR =0to INTR =01l

Notes: 1, Test Conditions: 8255A: Cy = 100pF; 8255A.5: C = 150pF.
2. Period of Resat pulse must be at least 50us during or af ter power on.
Subsequent Reset puise can be 500 ns min,
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Figure 26. MODE 0 (Basic Input)

WR
00
}‘_‘,,_._,,- ety
€S, AL A0 x
ouTPUT

Figure 27. MODE 0 {Basic Oulput)
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f 8255A/8255A.5
8255A/8255A-5

DATA FROM
8080 TO 8255
i ‘ < thon e i
Ygir = \ osF l \J ﬁ
INTR '*——':-.-——-—.T__ . « Taon .i\ i 1'
| _\
f“mr-» / INTR . f | *
AD / / S R ' .
/ —— o , b
L_A ACK b\ /
[
INPUT FROM i m_.‘ '
PERIPHERAL — —~ ‘}_ - tor -
(T T T T T T T e sia ) U
T

I tpg
Togi= =y N | :
8 J b \

Figu
gure 28. MODE 1 (Strobed Inut)
. . os - Lo eltap = ~ wo =+ -
! \ ;
PERIPHERAL PN e e ———— [
== { DS e GHED sy
, Lo . .
. = teae -] / L
7o . \___./———_
DATA FROM DATA FROM ]
8255 TO PERIPHERAL ;

PERIPHERAL TO B255 ;
DATA FROM

8255 TO BOSO

fe——tacn—

i - \ ;] ‘
j A i . -
\T— Figure 30. MODE 2 (Bidirectional}

=
1
B

e WR occurs before ACK and STBoccurs before RD is permissible.

b twos NOTE: Any sequence wjev  occurs be .and S : bef
INTR ﬂ (INTR=IEF-MASK'STB-RD+OBF-MASK-ACK-WR)
e

[=—twir

e —t,
o - Ly

ouTPUT

Flgure 28. MODE 1 (Strobed Output)
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