National
Semiconductor

APRIL 1978

INS8255 Programmable Peripheral Interface

General Description

The INS8255 is a programmable peripheral interface
contained in a standard, 40-pin dual-in-line package. The
chip, which is fabricated using N-channel silicon gate
technology, functions as a general-purpose parallel
input/output interface in National Semiconductor’s
N8080 microcomputer family. The functional configura-
tion of the INS8255 is programmed by the system
software so that normally no external logic is required to
interface peripheral devices.

The INS8255 has three basic modes of operation that
can be selected by the system software. In the first mode
(Mode 0), the INS8255 provides simple input and
output operations for three 8-bit ports. Data is simply
written to or read from a specified port (Port A, B or C)
without the use of ““handshaking’ signals. In the second
mode (Mode 1), the INS8255 enables the transfer of
input/output data to or from a specified 8-bit port
(Port A or B) in conjunction with strobes or “‘hand-
shaking” signals. Ports A and B use the lines of Port C in
this mode to generate or accept the “handshaking”

signals with the peripheral device. In the third mode
(Mode 2}, the INS8255 enables communications with a
peripheral device or structure via one bidirectional 8-bit
bus port {Port A). ""Handshaking’’ signals are provided
over the lines of Port C in this mode to maintain proper
bus flow discipline.

Features

®* Qutputs Source 1 mA at 1.5 Volts

s 24 Programmable Input/Output Pins
= Direct Bit Set/Reset Capability

= TTL Compatible

= Reduces System Component Count
* MICROBUS™* Compatible

INS8255 MICROBUS Configuration
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Typical Diagram of MODE 0 operation. The 8 bit ports A, B, C
are defined by the user’s program to he either an input or an

output from/to the peripherals.
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DC Electrical Characteristics

Ta=0°Cto+70°C: Voo =+5V £ 5%; Vgg = 0V

Symbol Parameter Min. | Typ. | Max. { Unit Test Conditions
Vi Input Low Voltage 0.8 v
Vin Input High Voltage 2.0 \
VoL Output Low Voltage 04 |V loL=16mA
VoH Output High Voltage 2.4 v lon = -50 A (-100uA for D.B. Port)
lon![H | Darlington Drive Current 2.0 mA {Vou =15V, Rext = 3909
lec Power Supply Current 40 mA
NOTE:
1. Available on 8 pins only of ports B and C. Selected randomly.
AC Electrical Characteristics
Ta=0°Cto+70°C; Ve = +5V + 6%, Vgg = 0V
Symbol Parameter Min. | Typ. | Max Unit Test Conditions
tww Pulse Width of WR 400 ns
tDW Time D.B. Stable before WR 50 ns
twD Time D.B. Stable after WR 35 ns
tAw | Time Address Stable before WR 20 ns
WA Time Address Stable after WR 20 ns
tcsw | Chip Select on to WR 450 ns R et
twB Delay from WR to Output 500 ns
trp | Pulse Width of RD 405 ns
tIR RD Set-Up Time 0 ns
tHR Input Hold Time 100 ns
tRD Delay from RD = O to System Bus 295 ns
tRH Detay from RD = 1 to System Bus 150 ns
tHZ RD = 0 to TRI-STATE of Bus Drivers 10 150 ns
tAR Time Address Stable before RD 50 ns
tcsR | Time CS Stable before RD 70 ns
tAK Width of ACK Pulse 500 ns
tsT Width of STB Pulse 500 ns
tpPS Set-Up Time for Peripherat 60 ns
tPH Hold Time for Peripheral 180 ns
tRA Hold Time, Address Bus Trailing Edge 0 ns
to RD
tRC Hold Time for CS after RD =1 5 ns
tAD Address Bus Valid to Data Valid 400 ns
tKD Time from ACK = 1 to Output Floating | 20 480 ns
tWwo Time from WR = 1to OBF =0 650 ns
taQ | Time from ACK =0 to OBF =1 450 ns
ts| Time from STB = 0 to IBF 450 ns
tR} Tirpe fromRD =110 IBF =0 R 360 ns .
tACSO | Address Bus Valid to CS 40 ns
tACS1 | Address Change to CS OFF 40 ns




Timing Waveforms
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Timing Waveforms (cont'd.)
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INS8255 Block Diagram
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INS8255 Functional Pin Definitions

The foltowing describes the function of all the INS8255
input/output pins. Some of these descriptions reference
internal circuits.

INPUT SIGNALS

Chip Select (C—S), Pin 6: When low, the chip is seiected.
This enables communication between the INS8255 and
the INS8080A microprocessor.

Read (RD}, Pin 5: When low, allows the INSBO80A 1o
read data or status information from the INS8255.

Write (WR), Pin 36: When low, allows the INSS080A to
write data or control words into the INS8255.

Port Select {Ag, A1), Pins 8 and 8: These two inputs,
which are normally connected to the least significant

bits of the A1g-Ap Address Bus, control the selection
of one of three 8-bit ports (A, B and C) or the internal
control word register as indicated below.

Aq Ag Selected

0 0 Port A

0 1 Port B

1 o} Port C

1 1 Control Word Register

Reset, Pin 35: When high, clears all the internal registers
of the chip and sets Ports A, B and C to the input high
impedance mode.

+5 Volts, Pin 26: V¢ supply.

Ground, Pin 7: 0 Volt reference.




INPUT/OUTPUT SIGNALS

Data (D7-Dg) Bus, Pins 27 -34: This bus comprises eight
TRI-STATE input/output lines. The bus provides bi-
directional communication between the INS8265 and
the INSB8080A. Data is routed to or from the internal
data bus buffer upon execution of an OUT or IN
Instruction, respectively, by the INSB080A. In addition,
control words and status information are transferred
through the data bus buffer.

Port A (PA7-PAg), Pins 37-40, 1-4: This 8-bit input/

and B. The system software includes a Bit Set/Reset
Control Word (see figure) for setting or resetting any of
the eight bits of Port C. When Port C is being used as a
status/control for Port A or B, the Port C bits can be set
or reset by using the Bit Set/Reset Contro! Word as the
second byte of OUT Instruction(s).

Pin Configuration

output port forms one 8-bit data output latch/buffer U
and/or one 8-bit data input latch, PA3 =1 1 a0 PAg
PA7 —{ 2 39 p— PAg
NOTE L PA) = 3 38 = PAg
The system software uses a Mode Definition pag = 4 37 b— paz
Control Word (see figure) as the second byte of RO — 5 36 p=— WR
OUT Instruction{s) to program the functional TS — 6 35 p=— RESET
configuration of Ports A through C. Whenever the GND = 7 34 = Dp
mode is changed, all output registers (and status A —18 BP0
flip-flops) are reset. Ap = 9 2 0
110 |Nsg2ss N [
Port B (PB7-PBg), Pins 18-25: This 8-bit input/output PCg == 11 30 +— 0a
port forms one 8-bit data output latch/buffer or one PCy — 12 29 | Ds
8-bit data input buffer. Pty — 13 28 [— D5
PCg —4 14 27— 0
Port C (PC7-PCg), Pins 10-17: This 8-bit input/output PCy — 15 26 — VeC
port forms one 8-bit data output latch/buffer or one PCy = 16 25— P87
8-bit data input buffer. The port can be split into two :E’ - :; :‘; - ::5
4-bit ports under the mode control. Each of these 4-bit Pa? : 19 22 [ PB:
ports contains a 4-bit latch that may be used for the pB; —] 20 2 ps
control and status signals, in conjunction with Ports A
D7 Dg Dy Dg 03 D2 04 Dy
Ms%")rE \ /  PORTA: PORT C MODE PORT 8: PORT C
FLAG: 1=inpur  (UPPER):  SELECTION:  ,_ppyy  (LOWER):
- ACTIVE MODE SELECTION: 0=0UTPUT 1= INPUT 0=MODEO  0=0UTPUT 1= INPUT
1= ACT 00~ MODE 0 0= QUTPUT \1=MDDE1 0= OUTPUT
g ' /
= MODE
GROUPB
\ /
T
\ 0 éROUPA 0 ¥ p
Mode Definition Control Word Format
07 Dg D5 Dg 03 D2 0y Dp
BIT BIT
SET/RESET T —/\ T —/ SET/RESET:
FLAG: NOT USED BIT SELECT: 1=SET
0=ACTIVE 000-=0 0= RESET
: 001=1
010=2
011=3
100-=4
i
" 10=
Bit Set/Reset Control Word Format (Port C Only) =7




Operating Modes
Mode O (Basic Input/Output)

In this mode, simple input and output operations for each of the three ports are provided. No “‘handshaking’’ is required; data is
simply written to or read from a specified port.

Mode O Port Definition Chart

Control Word Bits Group A Group B
Mo b, | bg | s | Da | D3 | Dy | Dy | Do Port A (Z:;::) Port B (t:;::)
ol1 o oo o]o 0 OUTPUT | OUTPUT | OUTPUT | OUTPUT
171 o lo]o]o]o 1 OUTPUT | OUTPUT | OUTPUT | INPUT
2 1 0 0] 0o | o] o] 1] o0 OUTPUT | OUTPUT | INPUT | OUTPUT
3 1 ololo]o]o] 1 OUTPUT | OUTPUT | INPUT | INPUT
4 1 o0 .0 ol 1]lolo]o OUTPUT | INPUT | OUTPUT | OUTPUT
5,1 0 'o0 | 0| 1t 0] o] OUTPUT | INPUT | OUTPUT | INPUT
611 o0 .0 |0 1 0] 1]o0 OUTPUT | INPUT | INPUT | OUTPUT
711 o o | o | 1|0 |1 1 OUTPUT | INPUT | INPUT | INPUT
g8l 1 o0 10 | 1]0 0] o] o INPUT | OUTPUT | OUTPUT | OUTPUT
9.1 o6 .0 ] 1] 0o o] ol INPUT | OUTPUT | OUTPUT | INPUT
v]1 o 0 1 ]o0o o] 1] o0 INPUT | OUTPUT | INPUT | OUTPUT
m]1 ool 1] 0| o0 1 1 INPUT | OUTPUT | INPUT | INPUT
201 oo |1 1 ol o o INPUT | INPUT | OUTPUT | OUTPUT
31 oo |1 1 10 | o | 1 INPUT | INPUT | OUTPUT | INPUT
41 ]0 o |1 1 0 0 | 1 _ 0 _ INPUT | INPUT | INPUT | OUTPUT
s 1 "o o |1 1 [ o | 1] 1| weur [neut [ineut [ ineuT

BASIC INPUT TIMING
(D7-Dg FOLLOWS INPUT,
NO LATCHING)
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____________ -— - —_
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BASIC OUTPUT
1M
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) B ./

I DATA ——e f— — = " le—tpATA \
SET Le HOLD QUTPUT DATA

INVALID
— 1DELAY TIME
ruou%

Mode O Timing




Operating Modes (contd.)

Mode 1 (Strobed Input/Output)

In thismode,a means for transferring input/output data to or from a specified port in conjunction with strobes or “handshaking”’
signals is provided. Port A and Port B use the lines on Port C to generate or accept these ’handshaking’” signals in Mode 1. The
programmer can read the contents of Port C to test or verify the status of each peripheral device. Since no special instruction is
provided in the INS8080A microcomputer system to read the Port C status information, a normal read operation must be

executed to perform this function.

MODE 1 (PORT A}

PA7-PAQ)
[ intes

—l
(NOTE_)J

e INTR A

2
Al —-O) PCG, 7 [t 1/0

CONTROL WORD
D7D5D5 040302 0109

[1To T T b
PCg7
1=INPUT

0=0UTPUT

Notes:

1. INTEp is controlled by bit set/reset of PC4.
2. INTEg is controlled by bit set/reset of PCy.

Mode 1 Input

MODE 1 (PORT B)

PA7-PAQ

I_]FEBZ_\ —
[otED | |Prole—— STBp

PC{ > |BFg

PCoj——e——p» INTRB

CONTROL WORD
D7 0g D5 Dg B3 D2 D10g

DX 13

STATUS WORD
D7 Dg O Dg D3 Dz D Oy
| g [ 170 | 18Fa lINTEA‘INTRA mr;‘ 18Fg lmm:l
T T
GROUP A GROUP B

IBF
{INPUT BUFFER FULL) =1t

R ———

S

s
—\

|

DATA

W «— NGO PROTECTION
FOR THIS OPERATION

INPUT et

INTERNAL
INPUT LATCH ety

RO

/

Mode 1 Input Timing




Operating Modes (cont'd.)
’ MOODE 1 (PORT A}

G

I"C, WA

[ intEa | [Pco|t—— aTKx
INOTE 1) |

p——> INTRA
2

MODE 1 (PORT B)

P87-PBg 8 >
focy Torg

)
[ iwreg 1 E<_ Feks
(NOTE Zu

e INTR

»|
o)
=

WR =i O PCa, 5 |-t [T ——,
CONTROL WORD CONTROL WORD
D70605040307 810 D706 D504 0302 D1Dg
REOSOEIN
PCa,5
1= INPUT
0=0UTPUT
STATUS WORD
Notes: Dy 0§ U5 D4 D3 D2 Dy Do
1. INTE, is controlled by bit set/reset of PCg. O8Fa | NTEA| 10 l 10 |INTRa| INTEp| B8Fg INTRg]
2. INTEg is controlled by bit set/reset of PC,.
T T
Mode 1 Output GRowP A GROUP B
INFR /T
08
@UTPUT BUFFER FULL) \
by
WR
(DOUBLE
Wi Ac)
NO PROTECTION
FOR THIS OPERATION -/

DATA BUS X

ouTPUT —_/

Mode 1 Output Timing

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

1] PC4 ot STB

PCS pm———d 18F
PL3 pme——— INTRA
2
PCE,7 |t 110

PB7-PBg )

[T | 7] S——— A
PCy |——— aCKp
PCQ fmi {NTRp

CONTROL WORD
07 D5 D504 D302 010g
DO
PLg,7
1= INPUT

Mode 1 Combinations 0 0UTPUT

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

PA7-PAQ 8 >

WR —0 PLy frmm—— OBF 5

PCp [l ACKp
PC3 formi INTR

2
PLY 5 [t 1/0

PB7-PBg

RO =t O PLy |t §TEp
PC{ i IBF g

PCy f=——— INTRR

CONTROL WORD
07 D D5 D4 D302 b1 Og

P45
1= INPUT
0=0UTPUT




Operating Modes (contd.)
Mode 2 (Strobed Bidirectional Bus Input/Output)

This mode enables communication with a peripheral device or structure on a single 8-bit bus for both transmitting and rece

iving

data {bidirectional bus input/output). “Handshaking’* signals are provided to maintain proper bus flow discipline in a manner

similar to Mode 1. In addition, interrupt generation and enable/disable functions are available in Mode 2.
PC3 et INTRA
pa g
PC7 i 08F 5
Notes: TN'E,j PCg |t ATKA
1. INTE, is controlled by bit set/reset of PCg. (NOTE 1) |
2. INTEz is controlled by bit set/reset of PCy4.
WiEy | __
(NOTE2) | |P04 - STEp
— PC - 1BF
WR ———t-O) L9 A
3
STATUS WORD R0 >0 PC2o[ > 1/0
07 Dg D5 04 D3 03 09 ng
TFa |NTE1‘ 1BFa | INTE2 |INTRA CONTROL WORD
D7Dg D5 Dg D3 D2 D100
T /\ —/ 111 1/011/0{1/D4
GROUP A GROUP B
(DEFINED BY MODE 0
OR MDDE 1 SELECTION)
PC20
e 1 - INPUT
0= OUTPUT
PORT B
0=0UTPUT
GROUP 8 MODE
b ] = MODE 0
1=MODE 1
Mode 2
INTR ———\ F
o8t ——————\
2
ATK J
18F \__
STROBE f
"’ NIVl
DATA BUS :
(BETWEEN (/O CHIP === —— — = —— ———————— >— _____ .< —————————— PR
AND 1/0 DEVICE)

ATA

DATA D.
170 DEVICE ~ 1/0 CHIP 1/0 CHIP - 1/0 DEVICE

Mode 2 Timing
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Operating Modes (cont'd.)

MQDE 2 AND MODE 0 (INPUT}

PL3 pmem— INTR,

PATPAp
.
.
| .

PC, BF
PCg ATR,
PCy 578,

T e U
PCy g |10

CONTROL WORD
0 Dg Dg D4 D3 0, Dy D

PCyq
1= INPUT
0= 0UTPUT
MODE 2 AND MODE 1 {OUTPUT)
PCy f—INTR,

PC; pr—mmte- OBF
PCg [ BTK
PCy {mmee 5TB
PCg f—————18F

PGy et TBF
AD =———-Of PCy jtm——'ATK
Vﬁ—bo pcn  —

CONTROL WORD
0; 0g D5 Dy D3 D, Dy Og
]

Mode 2 Combinations

MODE 2 AND MOODE 0 {OUTPUT)

PC3 fm——-INTR,

PALPAy

PC; frm——t OFF,
PCg <——mA
PCy <—'$7_BA
PCp [ |BF
5 3 A
PCy g |a—— 10

RD ——0}
T O

CONTROL WORD
D7 Dg D5 Dy B3 D By Dg

PCyg
1=INPUT
0= QuTPUT
MODE 2 AND MODE 1 (INPUT)
Pe3 INTR,

PAL-PAg “

PCy [t TBF
PCg |a——
PCy | 5TE,,
PCg f—e—b 1BF

PB;PEg

PCy 4—ﬁ8
PCy b 1BF

[

PCy [ INTRy

CONTROL WORD
0; Bg D5 04 D3 D, Dy D

"




INS8255 Programmable Peripheral Interface
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Corporation

2900 Semiconductor Drive
Santa Clara, California 95051
Tel: (408) 737-5000

TWX: (910) 339-9240

8000 Munchen 21

6€1/2 Eisenheimerstrasse

West Germany
Tel: 089/9 15027
Telex: 05-22772

NS

Muyake Building
1—9 Yotsuya. Shinjuku-ke 160
Tokyo. Japan

Tel. (03) 355-3711

TWX: 232-2015 NSCJ-J

8th Floor.

Cheung Kong Electronic Bldg
4 Hing Yip Street

Kwun Tong

Kowloon. Hong Kong

Tel: 3-411241-8

Telex: 73866 NSEHK HX
Cable: NATSEMI

Avda Brigadeiro Faria Lima 844

1 Andar Conjunto 1104

Jardim Paulistano

Sao Paulo. Brasil

Telex 1121008 CABINE SAQ PAULO

Mode Definition Summary Table
Port Mode 0 Mode 1 Mode 2
Bits IN ouT IN ouT Group A Only
PAg IN ouT IN ouT Bidirectional
PA4 IN ouT IN ouT
PA, IN ouT IN ouT
PA3 IN ouT IN ouT
PA4 IN ouT IN ouT
PAg IN ouT IN ouT
PAg IN ouT IN ouT
PA; IN ouT IN ouT Bidirectional
PBo IN ouT IN ouT
PB4 IN ouT IN ouT
PB2 IN ouT IN ouT
PB3 iN ouT IN ouT (Mode 0 or Mode 1 only)
P8, IN ouT IN ouT ode Dorode T enly
PBg IN ouT IN ouT
PBg IN ouT IN ouT .
PBy IN ouT IN ouT
PCq IN ouT INTRg INTRg 1/0
PC4 IN ouT 1BFg BFg 1/0
PCoy IN ouT STBg ACKg 1/0
PC3 IN ouT INTRA INTRA INTR,
PCq4 IN ouT STBp 1/0 STBa
PCg IN ouT IBF A 1/0 IBF 5
PCg IN ouT 1/0 ACK ACKa
PC; IN ouT 1 1/0 ‘ OBF A BF A
Physical Dimensions
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Ceramic Dual-In-Line Package (D) Plastic Dual-In-Line Package (N)
Order Number INS8255D Order Number INS8255N
Natiznal Semiconducior National GmbH Inr.. Japan N5 Electronics {Hong Kong) Ltd. NS Electronics Do Brasil . NS Elecironics Pty. Lta.

Cnr Stud Ag & Mtn Highway
Bayswater. Victoria 3153
Australia

Tel: 03-729-6333

Telex 32096

National does not assume any responsibility tor use of any circuitry described. no circuit patent ficenses are implied; and National reserves the right. at any time without notice. to change said circuitry
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