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PROGRAMMABLE PERIPHERAL INTERFACE

= MCS-85™ Compatible 8255A-5 s Direct Bit Set/Reset Capability Easing
u 24 Programmable I/0 Pins Control Application [nterface
s Completely TTL Compatible a 40-Pin Dual In-Line Package

= Fully Compatible with Intel® Micro-
processor Families

a Improved Timing Characteristics a Improved DC Driving Capability

s Reduces System Package Count

The Intel® 8255A is a general purpose programmable /O device designed for use with Intel® microprocessors. It has
24 110 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 of 12 1/O 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 signats. 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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Figure 1. 8255A Block Diagram Figure 2. Pin Configuration

8-85



intel

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 /O
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 Buffer

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

(RD)

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.

(WR)
Write. A “low” on this input pin enables the CPU to write
data or controi words into the 8255A.

(Ao and A1)

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 A,).

8255A BASIC OPERATION

A7 | Ag | RD | WR | CS | INPUT OPERATION (READ)
Read/Write and Control Logic 0 o 0 1 0 | PORT A= DATA BUS
. . . 0 1 0 1 0 | PORTB=DATA BUS
The function of this block is to manage all of the internal 1 0 0 1 0 | PORT C— DATA BUS
and external transfers of both Data and Control or Status OUTPUT OPERATION
words. It accepts inputs from the CPU Address and Con- (WRITE)
trol busses and in turn, issues commands to both of the 0 0 ! 0 0 DA'_::A BUS = PORT A
0 1 1 0 0 | DATA BUS=PORTB
0 Groups.
Control Group 1 0 | 1 0 | 0 | DATABUS=PORTC
1 1 1 0 0 | DATA BUS= CONTROL
— DISABLE FUNCTION
(CS) x| X | X X | 1 | DATABUS= 3-STATE
Chip Select. A “low” on this input pin enables the com- Tt 0 ! 0 | fLLEGAL CONDITION
muniction between the 8255A and the CPU. X X ! L 0 | DATA BUS=3-§TATE
A p
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Figure 3. 8255A Block Diagram Showing Data Bus Buffer and Read/Write Control Logic Functions
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(RESET)

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

Group A and Group B Controls

The functional configuration of each port is program-
med by the systems software. In essence, the CPU “out-
puts” a control word to the 8255A. The control word con-
tains information such as “mode”, “bit set”, "'bit reset”,
etc., that initializes the functional 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 associated ports.

Control Group A — Port A and Part C upper (C7-C4)
Control Group B — Port B and Port C lower {C3-C0)
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 charac-
teristics 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 tatch/buffer and one 8-bit
data input latch.

Port B. One 8-bit data input/output latch/buffer 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 signai outputs and status signat inputs in
conjunction with ports A and B.

PIN CONFIGURATION
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Figure 4. 8225A Block Diagram Showing Group A and

Group B Control Functions
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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/Qutput
Mode 1 — Strobed Input/Qutput
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
remain in the input mode with no additional initialization
required. During the execution of the system program
any of the other modes may be 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 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 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 BIJS )
} [

{ CONTROL BUS R
[ I . 1

DATA BUS N
RD, W D,-Dg Ag-Aq
&

8265A
MODE 0 8 — & A |

Jolio JeBe Jebo

PB,PB,  PC,PC, PC,PC, PA;PA,

mope1 —J_8

ENINES

PB,;PB, CONTROL  CONTROL PA,P
° om0 OR I/0 A

 P————e— AT

ST

PB,-PB, 1o b——
CONTROL

8 | BI-DIRECTIONAL

PA,PAy

Figure 5. Basic Mode Definltions
and Bus Interface
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CONTROL WORD

Ds | Dg | Dy | Bz | Dy | O

GROUP B

PORT C {LOWER}
1= INPUT
0=0UTPUT

PORTB
1= INPUT
0= OUTPUT

MODE SELECTION
0=MODE 0
1=MODE 1

GROUP A

PORT 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
1= ACTIVE

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 /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 external logic. Such design represents
the maximum use of the available pins.

Single Bit Sethesét 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.
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CONTROL WORD
D, | Dg { D5 | Dy | Dy [ D, | Dy | Dy
L BIT SET/RESET
XX x —| 1=seT
0= RESET
DON'T
CARE
BIT SELECT
o[ 172[3[4]s[e[7
0|1]0]1]0[1|0]1]Bq
o[o[1]1]ojo[[1]B,
o[o]o]o[1[]7[1]e;
BIT SET/RESET FLAG
0= ACTIVE

Flgure 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 op-
eration 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 interrupt re-
quest signals, generated from port C, can be inhibited or
enabled by setting or resetting the associated INTE flip-
flop, using the bit set/reset function of port C.

This function allows the Programmer to disallow or allow a
specific 1/O 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:

® Two 8-bit ports and two 4-bit ports.
® Any port can be input or output.
MODE 0 (Basic Input/Output). This functional configura ® Outputs are latched.
tion provides simple input and output operations for ® Inputs are nat latched.
each of the three ports. No “handshaking” is required, ® 16 different Input/Output configurations are possible
data is simply written to or read from a specified port. in this Mode.
} tRR L
AD
N 7
[a——tip —— e typ ——>
\
INPUT )
N
tar RA
_ Y =\
CS, A1, A0 . (;
N 7
D,-D, i
70'——_‘_'—_'"-'_'—"—-"_"""‘< l>.—._—
I tho tor
MODE 0 (Basic Input)
tww -
w A /
< 7
tow wo
D,-D, x
taw twa —i
€3, A1, A0 X\ X
OUTPUT y
twe
MODE 0 (Basic Output)
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MODE 0 Port Definition
A B GROUP A GROUP B
Ds | D3 | Dy | Dg | PORTA :’3;::, # | PORTB :’f:v:;‘ |
0 | 0| 0o | 0 | OUTPUT | QUTPUT | O | OUTPUT | OUTPUT
o (oo 1 | outPuT | ouTtPuT | 1 | OUTPUT | INPUT
o] o 1 0 | output | output | 2 | INPUT OUTPUT
oo 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
0 1 1 0 | OUTPUT | INPUT 6 | INPUT OUTPUT
0 1 1 1 | output | INPUT 7 | INPUT INPUT
1 o [ o | o | INneuT ouTtput | 8 | ouTPUT | OUTPUT
1 o | o 1 | INPUT ouTPUT | 9 | ouTPUT | INPUT
1 [) 1 0 | INPUT OUTPUT | 10 | INPUT OUTPUT
1 [) 1 1 [ INpPUT OUTPUT | 11 | INPUT INPUT
1 1 o | o [ NneuT INPUT 12 | ouTPUT | OUTPUT
1 1 ) 1 | INPUT INPUT 13 | OUTPUT | INPUT
1 1 1 0 | INPUT INPUT 14 | INPUT OUTPUT
1 1 1 1 | INPUT INPUT 15 | INPUT INPUT
MODE 0 Configurations
CONTROL WORD #0 CONTROL WORD #2

D, Dy Dg O, Dy D, D, D,
|1 o]olojolo]o oI

Al—rt - PA,-PA,

8255A
. PC,-PC,
D;-Dy -4—————] c {

——7‘L’ PC3-PCy

L /% a8,

npopponn

A ey ea,

8255A
/% . e,
774

'—A—' PCy-PCy

8 <——/—8— PB,-PB,

CONTROL WORD #1
D Db Dy D, Dy D, O, D,

L [efefefefele]]

8265A
{ At pe, e,
c

D;-Dy +—————]

w
%
St
B
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CONTROL WORD #3
D; Dg Dg Dy Dy D, Dy Dy

Llefolefefel | ]

At PA,PAy

A255A

_’L‘_. PC,PC,
¢ {

Dy Dy 4—

4
[«——~=—— Pc,-Pc,

gle—r2— ro,re,

AFN-007448



| 8255A/8255A-5

CONTROL WORD #4
D, Dg Dy D, Dy D, D, ©Dg

Llefefof felo]]

8265A
4——/"—— PC,-PCq
D, Dy +————» c -
-t - PC5-PCy
B %Li-—- PB, P8,

CONTROL WORD #8
D; Dg Dg D, D3 D Dy D,

Llelel fele]el]

Ale—AE— pa,ra,
82564
4
L —
D7~Do -] C
4
|——F——— Pey-Pe,
B LR

CONTROL WORD #5
D, Dy Dy D, D D, D, O,

8265A

D, Dy «————| c

CONTROL WORD #9
D, Dg Dy D, Dy D, D D,

Llofel fofele]"]

At ba,pa,
8255A
4
EEENL I,
D, Dy +—— c
SESEYL S
B 8 PB,-PB,

CONTROL WORD #6
D, Dg Ds D, D3 D Dy Dy

Llefelef el [¢]

A 8 PA,-PA,

8255A
f—E— pc, e,

Dy-Dy ] c
- _HL_. PC3-PC,

8
B L——/——— B,-PB,

CONTROL WORD #10
D; Dg D; Dy D3 D Dy Dy

Llelefrfelel ]]
An—-ﬁL—PArPAo

r——ﬁ‘—» PC,-PC,

——/—‘—> PC5-PCy

8255A

D, Dy +———> c

8
B [+——F——— 8,8,

CONTROL WORD #7
D, Dg Dy D, Dy D, D, D

Afl—r> PA,PA,
8255A
4% PC,-PC,
DDy #—————] c
le—— 2% pcype,
B <——/—8—-—— PB,-PB,

8-91

CONTROL WORD #11
D, Dg Dy D, D, D, D, D,

Llefol fefel ][]

Ale—AE— pa,pa,

8255A

| — 4% + ec, e,
7

D;Dy [

a4 e pc,

B 4—/—3— PB,-PB,
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CONTROL WORD #12
D, Dg Dy D, Dy D, D, D,
4

Llefelr]r]oe]e]

Py D2 I W

B8265A

D;-Dy *——————]

4—/—4—- PC,-PC,
¢ {
—7L‘._, PCy-PC,

8
2 v, 75,

CONTROL WORD #14
Dg Dg D D b, D,

noDEOonn

A <—-—/L-— PA,PA,

8255A

4
[«——~—— re,Pe,
¢ {
4
pcs‘Pcu

B m———/i—— PB,-PB,

P UR——
D;-0

CONTROL WORD #13
D, Dy D Dy D3 D, Dy

[LLLLLLL]

A <——/—a—- PA,PAy

8255A

a4
fe—A— pcC,-PC,
‘ {

D,y
4
/2 peypc,

8
B |——~——» pB,-PB,

CONTROL WORD #15
D, Dg Dy Dy D, D, D,

nopnonnn

Al eayea

82554
e 2% bc,0c
78
D7vD‘7 e | [+ {

et royre,

Ble—rf— e, pe,

Operating Modes

MODE 1 (Strobed Input/Qutpuf). This functional con-
figuration provides a means for transferring /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 “hand-
shaking” signals.

Mode 1 Basic Functional Definitions:

® Two Groups (Group A and Group B)

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

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

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

AFN-00744B
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Input Control Signal Definition

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 STB is a “one”, IBF isa “one’ and INTE is a “‘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,.
INTEB
Controlled by bit set/reset of PC,.

MODE 1 {PORT A)

PA,-PA,
D; Dg Dy Dy D3 D, Dy Dy T e | _
el TP | Lad | ™ o

PCq ; PCg [——— 18F,

1= INPUT
0=0UTPUT

CONTROL WORD

r-——

PCy |—— INTR,

2
PCq 7 [—F— 10

MODE 1 (PORT B}

?B,-PB,

|+—— &8,

CONTROL WORD
D; Dy D5 Dy D3 D Dy Dy r—=

L XXX+ + ]

f—— 1BF,

——» INTRg

Figure 8. MODE 1 Input

tris

- tgg—————
sT8 /
[ ts1g —| I
1BF
toir
INTR
RD
INPUT FROM o ol
PERIPHERAL "<
tes

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

OBF (Output Bufier Full F/F). The OBF output will go
“low” to indicate that the CPU has written data out to
the specified port. The OBF F/F will be set by the rising
edge of the WR input and reset by ACK Input being low.

ACK (Acknowledge Input). A “low" on this input informs
the 8255A that the data trom port A or 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 Request). 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
ACKisa‘*one”, OBF is a‘“one” and INTE is a‘““‘one”. Itis
reset by the falling edge of WR.

INTE A
Controlled by bit set/reset of PCg.
INTE B
Controlled by bit set/reset of PCo.

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

1010/
PCys
1=INPUT

0=0UTPUT

MODE 1 (PORT A}

T

PCy

PCs,5 farpr

MODE 1 (PORT B}

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

* XX+ [+ 4]

"

[——— INTRg

Figure 10. M

ODE 1 Qutput

le—twop

INTR

/>,__._

el

tarr

OUTPUT

twe

Figure 11. Mode 1 (Strobed Output)
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Combinations ot 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 |/O
applications.

PA;-PAG

ﬁ)———ﬂ PC4 |a—— 5TB,

PA;-PAy F>

pc, |— GBF,

£
i

CONTROL WORD

D; Dg Dg Dy Dy D Dy Dy

DONDEND
Pce,7

1= INPUT
Q= OUTPUT

WR ——-0}

PGy

PC3
PCy 7
PB,-PB,

PC,

CONTROL WORD

B, Dg Dg D, D3 D, D, D,

[aelr Tolwi T4 X

PCy5 1o
PCy 5
12 INPUT
0=0UTPUT PB,-PBy
RO ——0f PCyfe— 5TBy

PCq

PC3

PCy | e—— ACKg

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

PCyp—— 1BFg

PCy —— INTR,

PORT A — {STROBED OUTPUT}
PORT B — {STROBED INPUT)

Figure 12. Combinations of MODE 1

Operating Modes

MODE 2 (Strobed Bldirectional Bus I/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
1/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 Definiuuns:

® Used in Group A only.

® One 8-bit, bi-directional bus Port {Port A) and a 5-bit
cantrol 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 I/O Control Signal Definition
INTR (Interrupt Request). A high on this output can be

used to interrupt the CPU for both input or output opera-
tions.

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 im-
pedance state.

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

Input Operations

STB (Strobe Input)

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 in-
dicates 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 PC,.
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CONTROL WORD

D, Dg Dg D Dy D, D, D,

[‘I J 1 1/0L|/o 1/0

f———— INTR,

|

OBF,
Pl je———— ATK,
1= INPUT
0= oUTPUT

‘————— PORT B

1= INPUT
0= OUTPUT

T

L GrourB MODE
0~ MODE 0
1= MODE 1

AD 9 PCyq [*~—7—= f0

Figure 13. MODE Control Word Figure 14. MODE 2

DATA FROM
CPU TO 8255A

—\%ﬁ 1
- x /

i ——\L : / 1& o L

DRSS S—

tgg [

IBF *
| tos tap|e— *—>’ tep je—
PERIPHERAL __ . o o e o o o o —_— — — o — i ———
BUS |
_‘J oy ~— tria
;5
DATA FROM DATA FROM
PERIPHERAL TO 8255A 8255A TO PERIPHERAL
DATA FROM
8255A TO 8086

Figure 15. MODE 2 (Bldirectional)

NOTE:  Any sequence where WR accurs before ACK and STB occurs before RD is permissible.

8-96 AFN-007448



8255A/8255A-5

MODE 2 AND MODE 0 (INPUT)

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

[T XXX )

PCyo
1= INPUT
0= QUTPUT

pe; = INTR,

PA,-PA,

pC, |———» OBF,

PCq | 4——— ACTK,

pC, |+———— 576,

PCg |——— IBF,

3
PCyq f—F— 10

P98,

MODE 2 AND MODE 0 (OUTPUT)

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

[T XXX o Tl

PCr0
1= INPUT
0=O0UTPUT

PC, |-————= INTR,

PA,PA,

PC, |———— OBF,

PCg j«——— ACK,

PC, [+———— 7B,

PCy |—— IBF,

3
PGy |—rA— 10

PB,-PB, 8 >

MODE 2 AND MODE 1 {OUTPUT)

CONTROL WORD

D; Dg D5 Dy Dy D, Dy D

HEDOONEI R

PCy

PA,-PAg

Pc'l
PCq

PCy

PCs

PB,-PB,

PCy

[

PCy

—— = InTR,

|— 08F,

fe———— ACK,

MODE 2 AND MODE 1 (INPUT)

CONTROL WORD

D, Dg Dy Dy Dy D, O, D,

L DX I

RD ————0

WR— =0

PCy ————— INTR,

PA,-PA,

PC; f——n OBF,
PCq f«——— ACK,

PC, ja—————— STB,

PCg f———— IBF,

PB,-PB,

PC;

575,

PCy ——— 1BFg

PCy |————= INTR,

Figure 16.

MODE ¥ Combinations
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8255A/8255A-5
Mode Definition Summary
MODE 0 MODE 1 MODE 2
iN ouT IN ouT GROUP A ONLY

PAg IN ouT IN out -
PAq IN our IN ouT -
PA IN ouT IN ouT  —
PA3 IN out IN out B
PA4 N ouTt IN out -
PA5 IN out IN ouT D
PAg IN ouT IN ouT -
PA7 IN our IN ouT -
PBp IN out IN ouT _ 1
PBq IN ouT IN ouT —
PB2 IN ouT IN ouT -
PB3 IN ouT IN ouT —_— MODE 0
PBg iN ouT IN ouT — I~ OR MODE 1
PBg N ouT IN out e ONLY
PBg IN ouTt IN ouT e
PBy IN ouT IN ouT _
PCo IN ouT INTRB INTRg 1/0
PCq IN ouT IBFg OBFg 1/0
PCy IN ouT STBg ACKp 10
PC3 IN our INTRA INTRp INTRA
PC4 IN out §TBp 110 STBA
PCg IN out IBF 5 1/0 1:128
PCq IN ouT 1/0 ACKp ACKa
PCy IN ouT 110 OBF OBFa

Special Mode Combination Considerations

There are several combinations of modes when not alf of the
bits in Port C are used for control or status. The remaining
bits can be used as follows:

1f Programmed as Inputs —
All input lines can be accessed during a normal Port C
read.

If Programmed as Qutputs —
Bits in C upper (PC7-PC4) must be individually accessed
using the bit set/reset function.

Bits in C lower {PC3-PCq) can be accessed using the bit
set/reset function or accessed as a threesome 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 1mA 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 0, Port C transfers data to or from the peripheral
device. When the 8255 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

8-98

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, Dg Dy D, Dy D, D, D

/0 ‘ 1o ‘ IBF, | INTE, | INTR, [ INTEg | IBF, mea
L. ‘_r_—_ﬁ._—Jl__.___
GROUP A GROUP 8

OUTPUT CONFIGURATION

D Dg Dy D, Dy D, D D
BEBF, | INTE, rllo J VO |INTR, | INTE, | OBF, [INTRB
T T
GROUP A GROUPB

Figure 17. MODE 1 Status Word Format

D, Dg Dy D, Dy D, D D,

[ —

I OBF, INTE,

INTEJ I1BF,

[—

: .
GROUP B
//
(DEFINED BY MODE ¢ OR MODE 1 SELECTION}

Figure 18. MODE 2 Status Word Format

T
GROUP A

AFN-00744B



8255A/8255A-5

LSB

mMoDE 0 _| PAs

12.BIT

(OUTPUT)—‘ PAg

D-A
CONVERTER
C]

(DAC)

62554

MSB

STB DATA

BIT
SET/RESET

OUTPUT EN

[ ANALOG OUTPUT

SAMPLE EN.

T8

Ls8
8-BIT

A.D
CONVERTER

{ADC)

MODE 0 P8,

{INPUT) PB,

|+—— ANALOG INPUT

INTERRUPT
REQUEST
PCs [Tpag Dy

Py o,
PAy b,
PA Dy FLOPPY DISK
~ o S
PAg Dg

MODE 2 —{ PAg Dg
Ay b,
PC, DATA STB
PC; ACK (1N}
8 DATA READY

LPCe ACK {OUT}
02554

PC, TRACK “0” SENSOR
[ SYNC READY
[ INDEX
By ENGAGE HEAD
PBy FORWARD/REV.
r8; READ ENABLE

mopeo | PR3 WRITE ENABLE

fouTeuT) | PBe DISC SELECT

PBy ENABLE CRC
PBg TEST
PB; BUSY LT

Figure 22. Digital to Analog, Analog to Digital

Figure 23. Basic CRT Controller Interface

INTERRUPT
REQUEST ~ 'l

PCy[pa,

MODE 1 _| PAg
{OUTPUT) | pa,

8256A [

MODE 0 _| PB4
(OUTPUT) | P8,

Ro

Ry

Ry

Ry

Ry

Rg

SHIFT
CONTROL

ACK

BLANKED

ROWSTB

H&V

COLUMN STB
CURSOR H/V STB

CRT CONTROLLER

® CHARACTER GEN.
® REFRESH BUFFER
® CURSOR CONTROL

DATA READY

BLACK/WHITE

CURSOR/ROW/COLUMN
— ADDRESS

INTERRUPT
REQUEST j
*C; [pay Ry
PA, R,
8 LEVEL
PAz Rz PAPER
PAy Ry TAPE
PA, R,  READER
P R
MODE 1 J P:s R5
(INPUT) s s
Pa, R,
PC, 578
PCs ATR
PC,y STOP/GO
82854 MACHINE TOOL
PCq START/STOP
xﬂ:&? - PG LIMIT SENSOR {H/V}
ey OUT OF FLUID
P8, CHANGE TOOL
PB, LEFT/RIGHT
"B, UP/DOWN
MODE 0 _{ PBy HOR. STEP STROBE
(oUTPUT) | Pe, VERT. STEP STROBE
PBg SLEW/STEP
PBg FLUID ENABLE
P, Y STOP

Figure 24.

Basic Floppy Disc Interface

8-100

Figure 25. Machine Tool Controller Intertace




|nte| 8255A/8255A-5

A.C. CHARACTERISTICS (Continued)
WRITE

8255A 8255A-5

Symbol Parameter Min. Max. Min. Max. Unit
taw Address Stable Before WRITE 0 o] ns
twa Address Stable After WRITE 20 20 ns
tww WRITE Pulsz Width 400 300 ns
tow Data Valid to WRITE (T.E.} 100 100 ns
twp Data Valid After WRITE 30 30 ns

OTHER TIMINGS
8255A 8255A-5

Symbol Parameter Min. Max. Min. Max. Unit
twe WR =1 to Output! '] 350 350 ns
1R Peripheral Data Before RD g ¢} ns
tHR Peripheral Data After RD 0 0 ns
tak ACK Pulse Width 300 300 ns
tsT STB Pulse Width 500 500 ns
ips Per. Data Before T.E. of STB 0 0 ns
tpy Per. Data After T.E. of STB 180 180 ns
taD ACK = 0 to Output!1] 300 300 ns
txD ACK =1 to Output Float 20 250 20 250 ns
twos WR =1 to OBF = 0i1} 650 650 ns
taAoB ACK =010 OBF = 1! 350 350 ns
tsiB STB=0to IBF = 11 300 300 ns
trg RD=11to IBF = 0l 300 300 ns
tRIT RD=0to (NTR = 0!l 400 400 ns
tsIT ST8=1to INTR =1!" 300 300 ns
tAT ACK =1 to INTR = 1[1) 350 350 ns
twit WR = 0to INTR = 0i".3] 450 450 ns

NOTES:

1. Test Conditions: 8255A: C = 100pF; 8255A-5: C, = 150pF.
2. Period of Reset pulse must be at least 50us during or after power on. Subsequent Reset pulse can be 500 ns min.

3. INTR! may occur as early as WR|.

A.C. TESTING INPUT, OUTPUT WAVEFORM

INPUT/OUTPUT

24

C, = 150 pF

2.0 2.0
:> TEST POINTS <
0.8 0.8

0.45

AC. TESTING: INPUTS ARE DRIVEN AT 2.4V FOR A LOGIC "1 AND 0.45V FOR
A LOGIC “0.” TIMING MEASUREMENTS ARE MADE AT 2.0V FOR A LOGIC "1”
AND 0.8V FOR A LOGIC @

A.C. TESTING LOAD CIRCUIT

DEVICE
UNDER
TEST

Vg7 IS SET AT VARIOUS VOLTAGES DURING TESTING TO GUARANTEE THE
SPECIFICATION.

___T_/\/\/\/____o Vext*

€, = 100 pF

8-102
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WAVEFORMS (Continued)

MODE 1 (STROBED INPUT)

- gy

tsir tas \
INTR '
tRir
[ tpyy —o~|
INPUT FROM . o — ——— e —— — ——— —— —— — —— — —————
PERIPHERAL
—_— |

MODE 1 (STROBED OUTPUT)

" \
—
a\! P

twir—= e 7
¢
ouTPUT ﬁ
tws 7
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