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Topics

> Interfacing with 8086/8088
> Three modes of operation

» Status word
> Interfacing with 8086 data bus
> Applications
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8255 PPI Chip
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1 PA3
2 PAZ
3 PA1
4 PAD
5RD
8Cs
7 GND
B A1
o9 A0
10 PC7
11 PCH
12 PC5
13 PC4
14 PCO
15 PCA
16 PC2
17 PC3
18 PBO
19 PB1
20 PB2
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400 The 8255 Programmable Peripheral Interface
PA5S 38|01 (PPI)
PAB 3810 . . .
pa7 azjc * Itis one of the most widely used 1/O chips.
WR 360 .
RESET 350 * It has three separately accessible ports: A, B,
Do 34jm andC
8 D1 333 Cg
2 D2 32100 * The individual ports can be programmed to be
5 D3 310 input or output.
D4 303 .
5 55 36 [0 * Port A (PAO-PA7) -> all inputs or all outputs.
A g? i? g » Port B (PBO-PB7) -> all inputs or all outputs.
Vee 26|03 * Port C (PCO-PC7) -> all inputs or all outputs or
FB7 2500 can be programmed individually.
PBS 24|01
PB5 23|03 * CU : upper bits (PC4-PC7)
PB4 223 )
PR3 210 * CL : lower bits (PCO-PC3)
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/O Mode of the 8255

CONTROL WORD CONTROL WORD
tn ps| s mlm'm'm'nol
GROUP B D7 JDe| DS DafD3|D2 (D0 Do
——
PORT C [LOWER) | ’
of 1 =INPUT
0 =0UTPUT BIT SET/RESET
¥ 1=8ET
PORT B e 0=RESET
wf 1 =INPUT DONT
0 = DUTPUT CARE
MODR SELECTION [ o st
¥
1 = MDDE 1 al12|3lals]e]7]
{1 o[1]o]1/0 1%
1]1{ajo]1]1|B1
GROUP A o[olo['[1[ 113
PORT C (UFPER|
o] 1 =inPUT
0 = OLITRLUT
BIT SET/RESET FLAG
N rERthT 0= ACTIVE
" 0 =0UTPUT
MODE SELECTION
$4= 8080
13 = MODE 2 D7 = 0 -> BSR (bit set/reset) mode,
the bits of port C are programmed

o] 1= vomede individually.
0 = BSR Minda

8255 Port Selection

CS | Al | AO | Selects
CS (chip select) : select the
0 0 |0 |PortA entire chip
0 0 |1 |PortB A0 and Al : select the specific
0 1 0 Port C port with the 8255.
0 1 |1 |Control register
1 |x |x |8255is notselected
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Addressing 8255 Mode Selection of the 8255
By-b, <= > Ports A, B, and C are used for I/O data.
I v T > The control register is programmed to select the
i ® B s PRI -, operation mode of the three ports A, B, and C.
ST N « Mode 0 : simple I/O mode
_ = g « Any of the ports A, B, CL and CU can be programmed as
= input or output.
» No control of individual bits (all bits are out or all bits are in)
e « Mode 1 : Ports A and B can be used as input or
s output ports with handshaking.
L « Mode 2 : Port A can be used as bidirectional I/O port
om with handshaking.
7
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Input/Output Data Transfers

> Data transfers can be Byte-wide or word-wide.

> The accessed I/O port is selected by an 1/O
address.

> The I/O address is specified as part of the I/O
instruction.

» The 8086 1/0 addresses are output on
address/data bus lines AD0O-AD15.

> The logic levels of signals A0 and BHE
determine whether data are 1/O for an odd-
addressed byte-wide port, even-addressed byte-
wide port, or word-wide port.

Input/Output Instructions

Mnemonic | Meaning Format Operation
IN Input direct IN ACC, Port ACC € [Port] ; ACC = AL or AX
Input indirect IN ACC, DX ACC €« [DX]
(variable)
ouT Output direct OUT Port, ACC | [Port] € ACC
Output indirect OUT DX, ACC [DX] €« ACC
(variable)

Direct: port address is specified directly and cannot be larger than FFH.
Ex. IN AL, 99H ; bring a byte into AL from port 99H
OUT 34H, AX ; send out a word from AX to port addresses 34H -35H

Register indirect: the port address is kept by the DX register. Therefore, it can be as high
as FFFFH.

Ex. MOV
ouT

DX, 64B1H
DX, AX

; DX =64B1H

; send out a word from AX to port address pointed to DX.
; The byte from AL goes to port 64B1H and byte from AH
; goes to port 64B2H
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8255 Control Word (1) 8255 Example code (1)
. . B8255C EQU 300H ; Base address of 8255 chip
» EX. Find the control word if PA = out, PB = ONTL  EQUESH ;PA=oul, PB =in PCL=in. PCU =out
in, PCO — PC3 =in, and PC4-PC7 = out. MOV DX, BBZESC+3 load contol feg adress (300H+3 = 0349
» Control word = 1000 0011, = 83H oo mzsces s
> EX. Program the 8255 to get data from MOV b BE255C i o
port B and send it to port A. In addition, o sy e
data from PCL is sent out to the PCU. Use St bis Tom PO
port addresses of 300H-3003H for the ROL AL e
8255 chip. |
ROL AL,1
OUT DX, AL ; send it to PCU
11 12
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8255 Example Code (lI)

Ex. Show the address decoding where port A of the 8255 has an I/0 address of
300H, then write a program to toggle all bits of PA continuously with a ¥ second
delay. Use INT 16H to exit if there is a keypress.

MOV DX,303H ;CONTROL REG ADDRESS
MOV AL,80H ;ALL PORTS AS OUTPUT
OUT DX,AL
AGAIN:
MOV DX,300H
MOV AL,55H
OUT DX,AL
CALL QSDELAY ;1/4 SEC DELAY
MOV AL,0AAH ;TOGGLE BIT
OUT DX,AL
CALL QSDELAY
MOV AH,01
INT 16H ;CHECK KEYPRESS
JZ AGAIN ;PRESS ANY KEY TO EXIT
MOV AH,4CH
INT 21H ;EXIT

QSDELAY PROC NEAR

W1:

MOV CX,16572 ;16,572x15.085 usec=1/4 sec
PUSH AX

IN AL,61H

AND AL,00010000B
CMP AL,AH

JEW1

MOV AH,AL

LOOP W1

POP AX

RET

QSDELAY ENDP
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8255 Connection to LCD

8255 LeD
Do B0 PAD 50 e B
D7 D7 PA7 D7 P ;%‘T
g — Vas
‘g—% WR RS RW E
RD
AD w0 peol— 1
A1 Al PB1
AZ——r : - PB2 =
AS—| %‘“ﬁ““d.;”g ———o|Cs
AEN-—1 DD RESET
L
1. The LCD'’s data pins are connected to Port A of the 8255.
2. The LCD’s RS pin is connected to PBO of Port B of the 8255.
3. The LCD’s R/W pin is connected to PB1 of Port B of the 8255.
4. The LCD’s E pin is connected to PB2 of Port B of the 8255.
5. Both Ports A and B are configured as output ports.
14
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8255 Connection to Stepper Motor

8255

pat| 2

pas| 4

ULN2003 Connection
for Stepper Motor
Pin 8 = GND

Pin 9 = +5V

paz | 8 Do t

ULN2003

PAD LD.QJB_

Stepper Motor

I

[ | com

COM
+5V

Use a separate power supply

for the motor
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8-bit Analog to Digital Converter
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