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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 paralle!
input/output interface in National Semiconductor’s
8080 microcomputer family. The functional configura-

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.

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 = Qutputs Source 1 mA at 1.5 Volts
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 = Direct Bit Set/Reset Capability
input/output data to or from a specified 8-bit port = TTL Compatible

(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” = MICROBUS™* Compatible

Features

= 24 Programmable Input/Output Pins

= Reduces System Component Count

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 be either an input or an
output from/to the peripherals.

2 OR NG

003644

S o

*Trademark, National Semiconductor Corp.

s

#PG-FL5M110/Printed in U S.A

T-3tetdf
{

< 1980 National Semiconductor Corp.

This Material Copyrighted By Its Respective Manufacturer



DC Electrical Characteristics

Ta=0°Cto+70°C; Vee=+5V £5%; Vgg =0V

TA=0°Cto+70°C; Vge = +5V £ 5%, Vgg =0V

Symbol Parameter Min Typ. | Max. | Unit Test Conditions

Vi input Low Voltage 0.8 \

ViH Input High Voltage 2.0 \

VoL Output Low Voltage 0.4 \ loL=1.6mA

VoH Output High Voltage 2.4 \% loy = -50uA (-100 A for D.B. Port}
1on {1 | Darlington Drive Current 2.0 mA |Vou =15V, Rext =39082

lec Power Supply Current o 40 mA , o
NOTE: - , b/; <

1. Available on 8 pins only of ports B and C. Selected randomiy. -

AC Electrical Characteristics £

Symbol Parameter Min Typ. | Max Unit Test Conditions
TWW Pulse Width of WR 400 ns
- - tDW Time D.B. Stable before WR 50 ns
twp | Time D.B. Stable after WR 35 ns
taw | Time Address Stable before WR 20 ns
twA Time Address Stable after WR 20 ns
tcsw | Chip Select on to WR 20 ns
twB | Delay from WR to Output 500 ns
tRP Pulse Width of RD 405 ns
tIR RD Set-Up Time 10 ns
tHR Input Hold Time 100 e ns .
tRD Delay from RD = 0 to System Bus CZQQ ns G/l e
tRH Delay from RD = 1 to System Bus 150 ns
tHZ RD = 0 to TRI-STATE%f 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 Peripheral 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
two Time from WR = 1 to OBF =0 650 ns
tA0 | Time from ACK = 0 to OBF =1 450 ns
s Time from $TB = 0 to IBF 4850 ns
tR| Time from RD =11t IBF =0 360 ns
tACSo | Address Bus Valid to CS 0 ns
tACS? | Address Change to CS OFF 0 ns
2
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Timing Waveforms
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Mode 1 (Strobed Input)
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Timing Waveforms (cont'd.)
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This Materi al

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 INS8255 and
the INS8080A. Data is routed to or from the internal
data bus buffer upon execution of an OUT or IN
Instruction, respectively, by the INS8080A. 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 Controt Word as the
second byte of OUT Instruction(s).

Pin Configuration

output port forms one 8-bit data output latch/buffer v
and/or one 8-bit data input latch. PA3 — 1 a0 — PAgq
PA7 =——d 2 39 p— PA
NOTE L PA} = 3 38 p— PA:
The system software uses a Mode Definition pag — 4 32— eay
Control Word (see figure) as the second byte of RD — 5 3% b— WR
OUT Instruction(s) to program the functional S — 6 35 = RESET
configuration of Ports A through C. Whenever the GND —— 7 %4 - Dg
mode is changed, all output registers (and status :' i EEN
flip-flops) are reset. ch ] 30 gf — gz
" e , INS8255 1
Port B (PB7-PBg), Pins 18-25: This 8-bit input/output Cg =g 11 30 = Dg
port forms one 8-bit data output latch/buffer or one :ES ] :; 29 P~ D5
-bi input buffer. 4 =] 28 = Dg
8-bit data input buffe peg — 1 2 — o5
Port C {PC7-PCp), Pins 10-17: This 8-bit input/output PCI — 15 26 p— vcc
port forms one 8-bit data output latch/buffer or one ';EZ —1 16 25 - PB7
8-bit data input buffer. The port can be split into two PB3 - :; :‘; — ::5
4-bit ports under the mode control. Each of these 4-bit PB[: : 19 e — PB:
ports contains a 4-bit latch that may be used for the Py — 20 2 PBy
control and status signals, in conjunction with Ports A
07 Dg Ds 0q 03 02 Dy 0g
MODE \ /  PORTA: PORT C PORT 8: PORT €
A 1= INPUT (UPPER): SELECTION: | _ oyt (LOWER):
' MODE SELECTION: 0=0UTPUT 1= INPUT 0=MODEO  0=OQUTPUT  1=INPUT
1=ACTIVE 00 = MODE 0 0=0UTPUT | 1=MODE1 0=0UTPUT
: \
01 = MODE 1 .
1X = MODE 2 . GROUP B
T
GROUP A
Mode Definition Control Word Format
Dy De Ds Da D3 D2 D1 Og
BIT / BIT
SET/RESET T T SET/RESET:
FLAG: NOT USED BIT SELECT: 1=SET
0= ACTIVE 0= RESET

Bit Set/Reset Control Word Format (Port C Only)

» Registered. National Semiconductor Corp
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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 \i\;ord Bits Group A Group B
Nl b, | 0s | Ds | Da | D3 | Dy | Dy | Do Port A | (':L';:) Port B (:Z::’:)
o | 1 0 0 0 0o | o 0 0 OUTPUT | OUTPUT | OUTPUT | OUTPUT
' 0 0 0 o | o | o 1 OUTPUT | OUTPUT | OUTPUT | INPUT
2 | 1 0 0 0 o | o 1 0 OUTPUT | OUTPUT | INPUT OUTPUT
3| 0 0 0 o | o 1 1 OUTPUT | OUTPUT | INPUT INPUT
4 | 1 0 0 0 1 o | o 0 OUTPUT | INPUT OUTPUT | OUTPUT
5 | 1 0 0 0 1 0 0 1 OUTPUT | INPUT OUTPUT | INPUT
6 | 1 0 0 0 1 0 1 0 OUTPUT | INPUT INPUT OUTPUT
7 | 1 0 0 0 1 0 1 1 OUTPUT | INPUT INPUT INPUT
8 | 1 0 o | 1 0 ) 0 0 INPUT OUTPUT | OUTPUT | OUTPUT
e | 0 0 1 0 0 0 1 INPUT OUTPUT | OUTPUT | INPUT
10 | 1 0 0 1 0 0 1 0 INPUT OUTPUT | INPUT OUTPUT
TR 0 0 1 o | o 1 1 INPUT OUTPUT | INPUT INPUT
12 | 1 0 0 1 1 0 0 0 INPUT INPUT OUTPUT | OUTPUT
13 | 1 0 0 1 1 0o | o 1 INPUT INPUT OUTPUT | INPUT
R 0 0 1 1 0 1 0 INPUT INPUT INPUT OUTPUT
15 | 1 0 0 1 1 0 1 1 INPUT INPUT INPUT INPUT

BASIC INPUT TIMING
(D7-Dg FOLLOWS INPUT,
NO LATCHING)

) x _/ N/
X ) &

07-0g
— «——t DELAY TIME - tDELAY TIME
FROM RD

FROM INPUT DATA

BASIC OUTPUT
TIMING
(OUTPUTS LATCHED)

oK ) CEED & X -

tDATA —| - ] +——1 DATA \
SET-UP HOLD QUTPUT DATA
INVALID

Mode O Timing
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Operating Modes (cont'd.)

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) MODE 1 {PORT 8}
PA7-PAg PazPAQ
[_—llﬁr‘ —1 — [ inreg 1 —
wUTE } 4| STBA uwr:i] PC2 |t STBg
bt
&—. IBFA PC - 1BF g
pC3 > INTRA PCgjp——m INTRB
2
R e O PCg, 7 fat—r— 1/0 RD——0f
CONTROL WORD CONTROL WORD
D7 Dg D5 D4 D3 D2 D1 Dg 07 0g D5 D4 D302 D10y
[1To T T frop<P<A] [ DD 1] 1[X]
PCe,7
1= INPUT
0= 0UTPUT
STATUS WORD
Notes: 07 0p D5 Da 03 D2 Dy Dp
1. INTEp is controlled by bit set/reset of PCy. | vo | o ] 1BFA IWTE“ INTRA 'NTEBJ 18Fg ’INYHBJ
2. INTEg is controlled by bit set/reset of PCy.
T T
GROUP A GROUP B

Mode 1 Input

1BF
(INPUT BUFFER FULL) —T

STROBE =t

A
{

W %—NO PROTECTION
FOR THIS OPERATION

DATA
INPUT

LS
)

INTERNAL
INPUT LATCH  —————y

= |

RD

N
e

INTR

Mode 1 Input Timing
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Operating Modes (cont'd.)

MODE 1 (PORT A)

MODE 1 (PGRT B}

) S
— _
PC7 08F4
["intes | {PCs Acka
woten) |

PC3j———3 INTRA
— 2
WR =ei-O) PC3, 5 [t WR =i Of

P87 -PBOL__B >

[ integ |
(NUTE_ZU

08Fp

o[ =
1 )

ACKp

PCop—— INTRB

CONTROL WORD
07 06D5Dq0302 D10p

[To T [0 fraD<D]

PCas5

CONTROL WORD
D7 Dg D5 04 D302 D1Dg
PP 110X

1= INPUT
0= 0UTPUT
STATUS WORD
Notes: 07 06 Ds 04 D3 02 Dy 0g
1. INTEp is controlled by bit set/reset of PCq. IWA ,mgnl Vo | vo 1INTRA INTEg| DBFg m'rngl
2. INTEg is controlled by bit set/reset of PCo.
Mode 1 Output GROUP A GROUP B
INTR ___\
___________OBF
{DUTPUT BUFFER FULL) \
WR T

f % / (DOUBLE
WRITE

NO PROTECTION W/0 ACK)
FOR THIS OPEHATIDN——/

|

»
&
=

DATA 8US X

QUTPUT ——/'

Mode 1 Output Timing

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

Pay-PAG

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

PA7-PAQ :a >

RD =0 PCq |-—— STBA WR —p0f PC7 p———— 0BFp
PC5 e 18F 5 PLp | ACK o
PC3 prmm———i INTR A PC3 e {NTR A
2 2
PCg,7 |t~ 1/0 PC5 [t~ /o
PB7-P8Q :ﬂ > PB7-PBg
WR ——-Of PC e 06Fp RO PC7 jet———r STy

pCy |————o ACKg

PCg INTRg

CONTROL WORD
07 D B5D4 D302 010

(o] r]va[+ o]

(]

1=INPUT
Mode 1 Combinations 0= 0UTPUT

PCy p—— I1BFp

PCg p———s INTRg

CONTROL WORD
D7 Dg 05 0g 030201 Dg

[ ToT oo 1]t ]
PCa 5
1=INPUT
0=0UTPUT
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Operating Modes (cont'd.)
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 receiving
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.

e INTR A

Notes:
1. INTE is controlled by bit set/reset of PCg.
2. INTE, is controlled by bit set/reset of PCy.

STBA
IBFp
3
STATUS WORD O [ 10
D; Dg D5 Dg Dy D2 D1 Dg
I:—BFA INTEq| 18Fa [ INTE2 |NTRA]><|><|><I CONTROL WORD
D7Dg D504 03D2 D10
\ /
T T 101 11/0]1/0(1/0)
GROUP A GROUPB
(DEFINED BY MODE 0
OR MODE 1SELECTION)
PC2.0
0=0UTPUT
PORT B
b 1 = INPUT
0=0UTPUT
GROUP BMODE
- {) = MO DE O
Mode 2 1= MODE 1

TN /

°
d

/ N

STROBE

DATA BUS
(BETWEEN /O CHIP = = = = = — m e e e | e — ————— - —— ————— —
AND 1/0 DEVICE)

— DATA
Mode 2 Timing 1/0 DEVICE — 1/0 CHIP

DATA
1/0 CHIP — 1/0 DEVICE
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Operating Modes (cont'd.)

MODE 2 AND MODE 0 (INPUT)

I

PCy
PA;PAY

PCy
PCg

e
INTRA

f——mi OBF

————— ACKp

PCy

578,

PEg
PCy g

PB-PBy

18F
-—— 110

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

PCyg

1-INPUT

0- OUTPUT

MQDE 2 AND MODE 1 (OUTPUT)

RD —— O

WR =i~ Of

PC
PAy-PAQ
PCy
PCq
PCq
PCq
PB,PBg
PC,
PC,

PCy

f— INTR

CONTROL WORD
D7 Dg Dg Dy D3 B, Dy By
SO

|

Mode 2 Combinations

MODE 2 AND MODE 0 {QUTPUT)

PCq
PA;PAg
PC;

PCq

PCy

[
PCyg

PB;-PBg

f—— INTRp

b 57,

CONTROL WORD
Dy Dg D504 030704 Dg

[ 1 D<o o]

PCyq
1= INPUT
0=0UTPUT

MODE 2 AND MODE 1 (INPUT)

RO e O
“WR =0
RD =——0Of
R et OF

PCy
PAy-PAg
pC;
PCg
pCy
Py
PB,-PBg
PC,
PC,
PEg

p———— INTR,

CONTROL WORD
0, Dg Bg Dg D3 0, 04 By

[ [ DD 1D
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Ceramic Dual-in-Line Package [Cerdip (J)]
Order Number INS8255J

National Semiconducior
Corporation

2900 Semiconductor Drive
Santa Clara. CA. 95051
Tel. (408)737-5000

TWX: (910)339-9240

GmbH NS

Miyake Building
1-9 Yotsuya. Shinjuku-ku 160
Tokyo. Japan

Tel: (03)355-3711

TWX 232-2015 NSCJ—J

National
Eisenheimerstrasse 61/11
8000 Munchen 21

West Germany

Tel: (089)576091

Telex: 05-22772

Inc., Japan

National does not assume any responsibility for use ot any circuitry described: no circuit patent ficen:

@
8 Mode Definition Summary Table
h - Port Mode 0 Mode 1 Mode 2
Q Bits IN ouT IN ouTt Group A Only
E PAg IN ouT IN ouT Bidirectional
— PA, IN ouT IN out
C_U PA; IN ouT IN ouT
bl PA; IN ouT IN ouT
(4] PA4 IN ouT IN ouT
L PAg IN ouT IN ouT
_Q- PAg IN ouT IN ouT
a-; PA; IN ouT IN ouT Bidirectional
o PBg IN ouT IN ouT
PB, IN ouT IN ouT
2 PB, IN ouT IN ouT
o] PB3 IN ouT IN ouTt
«© PB4 IN ouT IN ouT {Mode 0 or Mode 1 only)
& PBs IN ouT IN ouT
E PBg IN ouT IN ouT
PB- IN ouT IN ouT
E PCo IN ouT INTRg INTRg 1/0
o PC, IN out IBFg OBFs 1/0
e PC, IN ouT STBg ACKg 1/0
o PC3 IN ouT INTRA INTRA INTRA
PC,4 IN ouT STBa 1/0 STBa
N PCs IN ouT IBF 5 1/0 IBF o
N PCs IN ouT 1/0 ACKa ACKp
g PCy IN ouT o) OBFa OBF A
%) Physical Dimensions
——
‘;mmmmmmmm;‘?ﬁ;\mmm;lﬂmmmmﬁ ‘mﬁﬁﬁﬂﬂmmﬁgﬁmmﬂm“mmmm i
TUUWEH TN U U E W EE & \;mmuuwummumuummuu ™ W W —1
| i - apem
[ ‘ it \ L ol s ,,,,‘22,

ik 45 fn

bl
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Plastic Dual-in-Line Package {N)
Order Number INS8255N

National Semiconductor
{Hong Kang) Ltd.

8th Fioor

Cheung Kong Electronic Bidg
4 Hing Yip Street

Kwun Tong

Kowloon, Hong Kong

Tel: 3-899235

Telex: 43866 NSEHK HX
Cabie: NATSEM!

NS Elecironics Do Brasit

Avda Brigadeiro Faria Lima 844
11 Andar Conjunto 1104
Jardim Paulistano Australia

Sao Paulo. Brasil Tel: 03-729-6333
Telex:1121008 Cabine Sao Paulc Telex: 32096

NS Electronics Pty. Ltd.
Cnr. Stud Rd. & Min. Highway
Bayswater. Victoria 3153

sas are implied. and National reserves the right. at any time without notice. to change said circuitry.
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