| NEC
NEC Microcomputers, Inc. . PD8255
pPDB8255A.5

PROGRAMMABLE PERIPHERAL INTERFACES

DESCRIPTION  The uPD8255 and uPD8255A-5 are general purpose pragrammable INPUT/QUTPUT
devices designed for use with the 8080A/8085A microprocessors. Twenty-four {24)
{/0 lines may be programmed in two groups of twelve (group I and group 1} and used
in three modes of operation. In the Basic mode, (MODE ), each group of twelve /0O
pins may be programmed in sets of 4 to be input or output. In the Strobed mode,
{MODE 1), each group may be programmed to have 8 lines of input or output. Three
of the remaining four pins in each group are used for handshaking strobes and interrupt
control signals. The Bidirectional Bus mode, {(MODE 2}, uses the 8 lines of Port A for
a bidirectional bus, and five lines from Port C for bus control signals. The uPD8255
and PD8255A-5 are packaged in 40 pin plastic dual-in-line packages.

FEATURES

Fully Compatible with the 8080A/8085 Microprocessor Families

e All Inputs and Outputs TTL Compatible

e 24 Programmable |/O Pins

e Direct Bit SET/RESET Eases Control Application Interfaces

e 8 — 2 mA Darlington Drive Qutputs for Printers and Displays {uPD8255)

e 8 - 4 mA Darlington Drive Outputs for Printers and Displays (uPD8255A-5)
¢ LS! Drasticaliy Reduces System Package Count

e Standard 40 Pin Dual-In-Line Plastic and Ceramic Packages

PIN CONFIGURATION  pa; I 7 " w0h ras

PA, O] 2 39 g PAg

= 38 B Pag PIN NAMES
pag [ 4 37 O ray

RD E: 5 36 [ WR D7-Dp Data Bus {Br-Directional}

Cs O s 35 : RESET RESET Reset Input
GND 1 7 34 D Do C_S- Chip Select
A E g 33 D RD Read Input

1 a 1 WR Write input
Ao c 9 ,uPD e D2 Ap, A Port Address
PCy [} 10 gos5/ O M D3 PA7PAg | Port A [Bit]
PCs : 1" 8255A-5 30 j D4 PB7-PBg Part B (Bit)
PCg 7112 29 A og PC7-PCy | Port C (Bit}
PC4 E 13 28 g DB Vee +5 Volts
GND 0 Volts

PCo ] 14 27 [ oy

PC1 Q15 26 [ vee

PC2 16 25 [ r8y

PC3 17 24 [ peg

P8p []18 23 [ rBg

PB1 19 22 [ PB4

Pe2 J20 21 3 P83




General

The uPD8255 and uPD8&255A-5 Programmahble Peripheral Interfaces (PP1) are designed
for use in 8080A/8085A microprocessor systems. Peripheral equipment can be effectively
and efficiently interfaced to the 8080A/8085A data and control busses with the uPD8255
and uPD8255A-5. The uPD8255 and uPDB8255A-5 are functionatly configured to be
programmed by system software to avoid external logic for peripheral interfaces,

Data Bus Buffer

The 3-state, bidirectional, eight bit Data Bus Buffer {Dg-D7) of the uPD8255 and
uPD8255A-5 can be directly interfaced to the processor’s system Data Bus (Dg-D7).
The Data Bus Buffer is controlled by execution of IN and OUT instructions by the
processor, Control Words and Status information are also transmitted via the Data Bus
Buffer.

Read/Write and Control Logic

This block manages all of the internal and external transfers of Data, Control and
Status. Through this block, the processor Address and Contro! busses can control the
peripheral interfaces.

Chip Select, CS, pin 6

A Logic Low, V|, on this input enables the uPD8255 and uPD8255A-5 for com-
munication with the 8080A /8085A.

Read, RD, pin 5

A Logic Low, V||, on this input enables the uPD8255 and uPD8255A-5 to send Data
or Status to the processor via the Data Bus Buffer.

Write, WR, pin 36

A Logic Low, V|, on this input enables the Data Bus Buffer to receive Data or Con-
trol Words from the processor.

Port Select 0, Ag, pin 9

Port Select 1, A1, pin 8

These two inputs are used in conjunctiaon with CS, RD, and WR to control the selec-

tion of one of three ports on the Control Word Register. Ag and A1 are usually
connected to Ag and A1 of the processor Address Bus.

Reset, pin 35

A Logic High, VH, on this input clears the Control Register and sets ports A, B, and
C to the input mode. The input latches in ports A, B, and C are not cleared.

Group I and Group II Controls

Through an OUT instruction in System Software from the processor, a control word
is transmitted to the uPD8255 and uPD8255A-5. Information such as “MODE,”’
“Bit SET,”” and “Bit RESET’" is used to initialize the functional configuration of each
1/O port.
Each group (I and 11} accepts ‘‘commands” from the Read/Write Control Logic and
“control words” from the internal data bus and in turn controls its associated 1/0
ports.

Group I — Port A and upper Port C (PC7-PCg)

Group Il — Port B and lower Port C (PC3-PCq)
While the Control Word Register can be written into, the contents cannot be read back
to the processor.

Ports A,B,and C

The three 8 bit 1/Q ports (A, B, and C) in the uPD8255 and uPD8255A-5 can all be
configured to meet a wide variety of functional requirements through system software.
The effectiveness and flexibility of the uPD8255 and uPD8255A-5 is further
enhanced by special features unique to each of the ports.

Port A = An 8-bit data output latch/buffer and data input latch.

Port B = An 8-bit data input/output latch/buffer and an 8-bit data input buffer.

Port C = An 8-bit output latch/buffer and a data input buffer (input not latched).
Port C may be divided into two independent 4-bit control and status ports for use with
Ports A and B.
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Operating Temperature . . ... . .. ottt 0°C to +70°C
Storage Temperature . . . .. . .. .. . -65°Cto0 +125°C
All Qutput Voltages (D .. ... ... ... ... in.... ... -0.5t0+7 Volts
All Input Voltages (D . .. ....... .. ......... Ce ... -0.51t0+7 Volts
Supply Vaoltages (D .. .. .. .. -0.5 to +7 Volts

Note: () With respect to Vgs

COMMENT: Stress above those listed under “Absolute Maximum Ratings'' may cause permanent

damage to the device. This is a stress rating only and funciionat operation of the device at these or

any other conditions above those indicated in the operational sections of this specification 1s not
implied. Exposure to absoiute maximum rating conditions for extended periods may affect device
reliability.

*T,=26°C
T, =0°C 1o +70°C; Voo = +5Y £ 10%; Vgg = OV
LIMITS
uPDB8255 uPDB255A 5 TEST
PARAMETER SYMBOL | MIN J TYPIMAX IMINITYP | MAX JUNIT CONDITIONS

Input Low Voltage VL Vgs-0.5 081-05 0.8 v

Pl_n;ut High Voltage YK 2 vee | 2 Voo v
Cutput Low Voltage VoL 04 04s5) v
Output High Voltage VoH 24 24 M )
Dariington Drive Current 'OH@ 1 2 4 -3 -4 mA (Vo c 15V Rext 7508
Power Supply Current lce 40 {120 120 mA | Voe - +5V, Output Open
Input Leakage Current [FRIT] 10 10 wA L Vyy - Vg
Input Leakage Current ILiL -10 -10 pA 1Vy 04V
Output Leakage Current ILOH 10 10 wA | VouT - Vee! CS:20v
Qutput Leskage Current 1oL -10 -10 wA |voyur -04v. S zZov

Notes: @ Any set of eight {8) outputs from either Port A, B or € can saurce 2 mA into 1 5V for uPDB255, or 4 mA it
1.5V for uPDBZ55A 5
(D For uPDB2EE ipL 1 7mA
For uPDB255A-5 ig| - 25 mA for DB Port, 1 7 mA tor Peripheral Ports
For 4PD8265: gy =~ 100 pA for DB Port; 80 us for Peripheral Parts.
For yPD82556A-5: QK = -400 pA for dB Port; - 200 us for Peripheral Ports.

T,=25"C; Voo = Veg = OV

LIMITS
PARAMETER SYMBOL f MINF TYP] MAXJUNIT § TEST CONDITIONS
input Capacitance CIN 10 pF fe = 1MHz
/0 Capacitance Ciio 20 pF Unimeasured pins

returned to Vgg




Ts=0"Cto+70°C; Voo = +6V £ 6% Vgg = OV

LIMITS
WPDBE | uPDB2EBA-S TEST
PARAMETER symaoL | min | max MINTMAX uNIT CONDITIONS
READ
Addeess Stable Before READ- tAR 80 0 m
Address Stable After AEAD 1RA 0 [1] ns
READ Pulse Width RR 405 200 e
ets Valid From READ "D 295 200 ns | 8255: C_ = 100 pF
8256A-5: C|_ « 150 pF
Data Float After EEAD E 150 100 m | Cy~100pF
10 10 m |G =16pF
Time Between READS and/or WRITES | 1y 850 850 n @
WRITE
Address Stable Befora WRITE AW n [1] "
‘Acdress Smbls After WRTTE WA 720 20 n
WRITE Pulse Width W 400 300 ™
Oat Valid TDWﬁIiE (LE) tHw 10 0o ns
Data Valid Ater WATTE W0 35 30 s
OTHER TIMING
WR = 0 To Output we 500 350 ns | 8255:CL = 50pF
8255A-5: C|_ = 150 pF
Paripheral Data Befors D IR 0 0 n
Periphersl Data After BD R 50 0 ns
=
ACTK Pulse Width tAK 600 300 s
BTB Pulse Width [ 350 500 ns
Per. Data Betore T.E. Of T8 1pg §0 0 e
Per. Omta After T.E. Of 5T8 P 150 180 ™
ATK = 0 To Output AD 400 300 ns | B25E: €y~ BOpF
825BA-5: G|~ 150 pF
[ XTR = 0 7o Output Float D 300 0 | ™ | [CL-500F
20 20 CL =15pF
(W= Tc0BF =0 woR 300 650 | m
e ——
ACK = 0 To OBF =1 tACB 450 350 ns
§1B=07Ta IBF = 1 1 459 300 ns
bl S8 8265 C|_ = 5OpF
RD=1To IBF =0 tHIB 360 300 s
[AB-0TcnTR=0 BT 450 w00 | m
ETB=1To INTR =1 51T 400 300 | n |B286A-B:Cp = 160pF
ACR =1 ToINTR =1 taIT 400 350 s
"Wﬁ =0To INTR=0 wIT 850 850 ns

Notes: @ Period of Reset pulse must be at least 50 us during or after power on. Subsequent Reset
putse can be 500 ns min,
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[~ tAQB

tWoB
INTR ﬁh
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Q
Rl

ACK
Fe—tAK AT —=

QUTPUT TO PERIPHERAL
b g —e=d

[ST—‘ﬂ
5TB FROM PERIPHERAL (
IBF
tRIB
[S”j
INTR tRIT
RD \
tPH
INPUT FROM
PERIPHERAL — 4 memmemEmmmm s
L-——.-_tps—-—-—a-m

WRITE
ﬁ_ , DATA FROM uPD8080A TO 1PD8265 AND uPD8255A
wa
tAOB
OBF
ety
WOB
INTR——-——-\ \
| fo X
—— m
ACK FROM PERIPHERAL
ST,
STB FROM PERIPHERAL A
IS1B |
18F
TAD ] | =] - KD
t
PERIPHERAL e
———ema - ———— - —————
BUS pre= "'IPH/ tR18
RD 7
DATA FROM / DATA FROM
PERIPHERAL TO uPD8255  uPD8255 AND uPD8255A'5  Lran pATA FROM
TOPERIPHERAL  bhgoss AND 4FD8255A-5
TO LPDR0BOA

AND uPDB255A-5

Note: @ Any sequence where WR occurs before ACK and STB OCCl.ﬂbefore RD is permissible
(INTR = IBF - MASK - §TB - RD + OBF - MASK - ACK - WR)

(Z) When the uPD8255A-5 is set to Mode t or 2, OBF is reset to be high {logic 1),



The uPD8255 and uPDBZ55A.5 can be operated in modes (0, 1 or 2) which are selected

b

y appropriate control words and are detailed below.

MODE 0 provides for basic Input and Qutput operations through each of the ports
A, B, and C. Qutput data is latched and input data follows the peripheral. No “hand-
shaking'* strobes are needed.

16 different configurations in MODE O

Twa 8-bit ports and two 4-bit ports

Inputs are not {atched

Qutputs are fatched

MODE 1 provides for Strobed Input and Qutput operations with data transferred
through Port A or B and handshaking through Port C.

Twe 1/0 Groups U and 1)

Both groups contain an 8-bit data port and a 4-bit control/data port

Both B-bit data ports can be either Latched Input or Latched Quitput

MOQDE 2 provides for Strobed bidirectional operation using PAg.7 as the bidirec-
tional latched data bus. PC3.7 is used for interrupts and “handshaking’ bus flow
controls simiar to Mode 1. Note that PBp.7 and PCg.2 may be defined as Mode 0
or 1, input of output in conjunction with Port A in Mode 2.

An 8-bit latched bidirectionat bus port (PAQ.7) and a 5-bit control port {PC3.7}
Both inputs and outputs are latched
An additional 8-bit input or output port with a 3-bit control port

INPUT OPERATION (READ}

Aq Ag RD V\TﬁT (o]

0 ) 0 1 1o PORT A—w DATA BUS
0 1 0 1 0 PORT B—aDATA BUS
7 0 0 1,0 PORT C —mDATA BUS

QUTPUT QPERATION (WRITE)
Ay [ ag [ RD I WR| €5 |

0 [¢ i 0 7 0 [ DATABUS—wPORT A
0 1 1 0 [ 0 | DATABUS—=PORT B
1 ] 1 0 0 ' DATABUS—mPORTC
1 1 1 0 | 0 | DATABUS—=»=CONTROL ;

]

DISABLE FUNCTION

Aq Ag RD | WR | C¥

X 1
L 0 : | HIGH Z STATE

" % | x . ;T DATABUS
i HIGH Z STATE
" DATA BUS —ae-

NOTES. @ X means 00 NOT CARE."”

@ Al conditions not listed are illegal and should
be avoided.

CONTAOL WORD CONTROL WORD

O [ G [0, | Dr g0 o oy | b o [P e s}

3 7

ES

L7

GROUP D

POAT C ILOWER}

S 1 INPUT
B s OUTPUT

PORT B

e N 1= INPUT

0= CuTPUT

L MODE SELECTION
——— ol 0 «MOCED
1% MQDE 1

GROUPT v

POAT C (UPPER] DONT

1 INPUT CARE
0= QUTPUT

PORT A
1= INPUT
0= QUTPUT

MODE SELECTION

1T SET/AESET,
1 - SET
0 - RESET

BT SELECT

3[4]5)s

O = MODE ¢

L)

01 = MOOE 1

By

1H » MODE 2

MODE SET FLAG

cjole|o

col-loiw

elel—1-

g11jo
olo)
tfi

*
1
o

62

1:=ACTIVE

MODE DEFINITION BIT/RESET

BIT SET/RESET FLAG
0= ACTIVE




Plastic

ITEM MILLIMETERS INCHES
A 51.5 MAX 2,028 MAX
B 1.62 0.064

¢ | 2564 :0.1 0.10 * 0.004
D 0.5+0 0019 + 0.004
E 4826 1.9
F 1.2 MIN 0.047 MIN
G 2.54 MIN 0.10 MIN
H 0.5 MIN 0.019 MIN
1 5.22 MAX 0.206 MAX
J 5.72 MAX 0.225 MAX
K 15.24 0.600
L 13.2 0.520

+ 0.1 +0.004

M 0.25 0.05 0.010 5002

Ceramic

ITEM MILLIMETERS INCHES
A 515 MAX. 2.03 MAX.
B 1.62 MAX. 0.06 MAX,
C 254 + 0.1 0.1 £ 0.004
D 0.5+0. 0.02 + 0.004
E 48.26 £ 0.1 1.9 + 0.004
F 1.02 MIN. 0.04 MIN.
G 3.2 MIN, 0.13 MIN.
H 1.0 MIN, 0.04 MIN,
i 3.5 MAX. 0.14 MAX,
J 4,5 MAX, 0.18 MAX,
K 15.24 TYP. 06 TYP.
L 14 93 TYP. 0.59 TYP.
M 0.25 + 0.05 0.01 =z 0.0019

0-10°



