Aqo pin of the microprocessor is used for selecting the un C
Hence any change in the status of A, does not affect the port to be m s

the microprocessor decide the port to be selected as they are connected to Ay and A,
g255 port addresses are tabulated as shown below. ey Ay M

Br Bg Bs B, Bs; B; B; Bg

'l
1-/O modes i A, AoA Bl
0-BSR mode ' e [o?ver bit -
Group B
Mode of | : Port B bit
Group A ——————
Mode of port B
Port C upper bit
| — Port A bit Craifas

Group A modes

() Port B mode is either 0 or 1 depending upon B2 bit.

Be Bs | Mode | (i) A port is an output port if the port bit is 0 else it is
0 0 mode 0 input port

0 _-_1- i ~mode 1 |

1 0 mode 2 _

1 1 i X _!

Fig. 5.18(b) 1/O Mode Control Word Register Format

8255 I/O Address lines Hex. Port
Addresses

Ports "q:s AM aq:;g A:g An Aro Aﬂs Aﬂﬂ AG? Aﬂﬁ ADE ‘qﬂ-d Am AO'E Aﬂl‘ Am

PaRA. 0 0 0 0 0 1 1 1. 0 1 0 50 =05

FatBlio 0. 0 0 W g8 | 1aA) 0 1 0 Ok o0 0 TR T

B 0. 0 o0 0 I | B | (TR (BRI . 0 10T RO RN

CWR 0 0 o0 o 0~ 4 18 0 1 0. 00 N0 17 15T OSSR

—

Let us use absolute decoding scheme that uses all the 16 address lines for deriving thadavlao
address pulse, Out of A,— A;s lines, two address lines Ay, and Ay are directly required by 3356 or
the three port and CWR address decoding. Hence only A; to A;s are used for decoding addrs

The complete hardware scheme is shown in Fig. 5.19. In the diagram, the 8086 is assumed to be ir
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ﬁuﬂfiwﬂwwwanmdavahpodasm.
MOV DX, 0746 H

MOV AL, 82 H
QUT DX, AL
SUB DX.04
IN AL, DX
SUB DX,02
OUT DX, AL
MOV BL, 00 H
MOV CH, 08H
YY: ROL AL
JNC XX
INC BL
XX :DEC CH
JNZ YY
MOV AL, Bl
ADD DX, 04
OUT DX,AL
HLT

- Get address of port B in DX
- Read port B for switch _
: positions in to AL and get por

. Display switch positions on pn—'ﬂ

heck for next switch. If ?52?3
all switch are checked, the .:-'1":‘
number of on switches are _E'
in BL.Display it on port C ‘f;
lower. X
Stop

Program 5.5 ALP for Problem 5.10

Initialise CWR with
control word 82H

i DX. L

Initialise BL for switch ‘Countiums
Initialise CH for total switch ﬂ;ﬁﬂ
Rotate AL through carry to ChEG@;i
her the switches are on Oﬁ.m;;
i.e. either 1 or 0

o Problem 5.1

Interface a 44 Keyboard with 8086 using 8255. and write an ALP for det ..

~and return the key code in AL. The debouncing period for a key is 10
mwng technique. DEBOUNCE is an available 10 ms delay "’M |

ion PortAis as output port for sel a row of keys
o e S
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15— A
P— | ——n{ A
ot ' PA; 200 %
e o |
y! Aomart| |
amn ——VMAA
e | l>|
| —Aama—1
| 1
W —
|
i
|
| e I~
I LT
A1 — | B e —
| |
Ry _ A
- R PA, [ VWW—{3—
As =
FPB; I
D o ! Pt
' | P
I o
|
| \-0—
| | o
| _\+o.—_
|
me | o
8086 \is | o]
System IORD ———»d RD | i
|
IOWR———>d WR [ \ ©
PB
Reset ——— Reset g \...Q—O
PCy =
BO; et
Py | et S
PGy 10K
— +5V

GND
Fig. 5.19 8255 Interfacing with 8086 for Problem 5.10

of port A and port B are left unused. The addresses of port A and port B will be

The higher order lines
' Idress of CWR will be 8006 H. The flow chart of the complete

respectively 8000 H and 8002 H while the ac

program is given in Fig. 5.22. ! :
The ALP for the problem is given along with comments. The control word for this problem will be 82 H.

Let us write this program using assembler directives. In this problem no major data is required hence only
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b :- 1_ ' A e e B =
wl b ' 3, -
e -,
- - “ - =

o ﬁ iton ]}-

Y vy
( sToP )
Fig. 5.20 Flow chart for the ALP of Problem 5.10 R

+5V

10K 10K 10K |
'
B (e, 5 o (R0 >i" P
RESET. — & PA L1 2~ | 2 A
Nl Nl e S
WR ———— Pag L2 | LA S > | -;\;f

N N el

IORD ———q pa, (=2 | COATI TN R
Nl el e i
PAy |2 all| B SR\ |
8255
5
A———— > A PB; |« a2
H1——;—ﬂ. Ao F'Bg o ‘i_“,'
ﬂ %"IQ-:-: ‘—‘!':“:- - F‘B.l "]_._ .‘1r I
| s'f%?m L e
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Y

INITIALISE 8255 r
counter & key code rag

Key
Closed?

Yes

LWaitfnr DEBOUNCE

Y

Set row counter —-

Y

Is row
counter =07

Ground one row —lJ:.

'

Read Column counter

Decrement row counter

Sel column counter

I
Y

. No Is column
Check for key pressed < counter = 07
No .| Increment code register

Decrement column counter

Transfer code to
accumulator
( STOP )

Fig. 5.22 Flow chart for ALP of Problem 5.11

code segment (CS). This program is written in MASM

one s : tarine the program code, 1.€. ik :
[ e ferstorng o BRS fthe 8086 data bus. Absolute decoding scheme 1s not

Syntax. The 8255 is again interfaced to the Iojﬁcr byte 0 ‘
Used here to implement the circuit using minimuti hardware.

—--_-—-______ e ———
CODE SEGMENT g
ASSUME ¢S :.COD +
START : MoV AL, 82H - Load CWR with
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NXTROW :

NXTCOL

CODEKY :

7
This pmuedure generates 10 ms delay at 5 MHz operating fre qL f, . ,t g

DE Bﬂum:a PROC NEAR - -
MOV CL, OEZH

‘fm AX. AI

0L i

MOV DX, 8000H
OUT DX, AL
ADD DX,0?

IN AL, DX
AND AL, OF H
CMP AL, OF H
JZ WAIT

CALL DEBOUNCE
MOV AL, 7FH
MOV BH, O04H
ROL AL, 01
HOV CH_ ﬂL
SUB DX,02
OuT DX, AL
ADD DX,02

IN AL, DX
.r'l.!‘ij,' r". . '.-Ir"'
MOV CL, 04H
ROR AL, DI
JNC CODEKY
INC Bl

DEC CL
JNZ NXTCOL
MOV AL,CH
DEC BH

JNZ NXTROW
JMP WAIT

MOV AL, BL

MOV AH, 4CH
INT 21 H

. LD R
4 @4 e 44 e wd e
B L= )

- 3 row and set row counter.

. Save data byte to ground next roN
: Output port address is in DX& G:L
« Ground cne of the rows. e

: Set column counter.

' Key closure is found, if CF-@

. Decrement column counter,

: Check for key closure in nexi

: get ready to ground next row.
. Go back to ground next ray;~ @:'
; Jump back to check for kag
: closure again. i
; Key code is transferred > AL.
: Return to DOS pr%m

1%
' N aele .-
- — rl iy o
-_"'i' !t‘_l- Y d " ¥ 3
A e 3
T i |
- ’ i .
rd ' ki
s =

Port B-aﬂdress in.Bx
Read all columns. -
Mask data lines D,=Dy.
Any key closed?

If not, wait till key ¢
closure elsé wait for 10 ms =8
Load data byte to ground .

Rotate AL to ground next row. =

Input port address is in DX.
Read input port for key c]nsur
Mask Dy-0;.

'.'.,_', Ve L} Y 1 ] CF .

1rrem€ﬂt BL for next binary'z_’
key code.

if no key closure found.

Load data byte to ground next.
if no key closer found in c

o A-ider hw.q ﬁ_*f '_ ".

’ ol
) L ' |

- ‘J
Y ] ’ﬂrf' v
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Problem 5.13 49
nterface an 8255 with 8086 at 80H as an I/O address of port A. Interface five 7 segment
with the 8255. Write a sequence of instructions to display 1, 2, 3, 4 and 5 over the five displa
tinuously as per their positions starting with 1 at the least significant position. 3

Solution The hardware scheme for the above problem is shown in Fig. 5.26. In this scher
port A is multiplexed to carry data for all the 7-segment displays. The port B selects (grounds

of the displays at a time.

The displays used in the above hardware scheme are common cathod type. To glow a
ment, logic 1 is applied on the cnrresplondmg Img and the r;orrespondlng 7-segment displa
selected by applying logic 1 on the port ||nre that drives a transistor to ground the common cathoge
pin of the display. Thus the codes are decided as shown. For a common cathode display, a ‘1’ g,

plied to a segment glows it and a ‘0’ blanks it.

Table 5.11

Number to PA, | PA, - PA; P4,  Pd; . P4, A S
be displayed dp a b a d - G 7 h
I 1 1 0 0 1 1 | I CF_-

2 l 0 0 I 0 0 | g 3

3 1 0 0 0 0 l [ 0 o

4 1 | 0 0 1 1 0 0 cc

5 1 0 1 0 0 | 0 0 Ad

All these codes, decided as above, are stored in a look up table starting at 2000:0001. The ALP along with
comments is given as follows:

AGAIN: MOV CL, O5H : Count for displays
MOV BX, 2000H ; Initialise data segment
MONADS B X: &2 » Tor look up table
MOV CH, O1H ; 1st number to be displayed
MOV AL, 80H » Load control word in the
OUT 86H,AL : CWR
MOV DL,01H . Enable code for Least significant

» 7-seqg display

NXTDGT : MOV BX, 0000H ; Set pointer to look up table

MOV AL, CH v First no to display .

. Store number to be displayed inAES
KLAT : Find code from look up table 4
OUT 80H, AL . Display the code :
MOV AL, DL : Enable the display
DUT BlH.AL z of
ROL DL . Go for selecting the next displa
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INC:CH Next number to display

BECHCL ; Decrement count.
JNZ NXTDGT ; Go for next digit display
JMP AGAIN

Repeat the procedure
Program 5.7 ALP for Problem 5.13
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PCePCi <> 10  RD—>q

§1i5

) Mode. Control Word Group A I/P (b) Mode 1 Co

Scanned with CamScanner



- PCs ——- INTR,a

WR — > PC4—PCs <—> 1/0

Fig. 5.29 (a) Mode 1 Control Word Group A o/p (b) Mode 1 Control Wor

Scanned with CamScanner



" Problem 5.14 G oot il i o~ |

Interface a standard IEEE~48§! parallel bus printer with 8086. Draw the necessary harm en
required for the same and write an ALP to print a character whose ASCII code is available in AL.

Solution Before going through this solution, one should refer to the standard Centronix, INB or
EPSON printer pin configuration, given in Table 5.12. There are two types of parallel cables used to
connect a microcomputer with a printer, viz. 25 pin cables and 36 pin cables. Basically the 25 pin

and the 36 pin cables are similar except for the 11 extra pins for ground (GND) used as ‘RETURN’
lines for different signals.

The group A is used in mode 1 for handshake data transfer so that port A is used for data transfer and
port C lines PC3-PCs are used as handshake lines. Port B lines are used for checking the printer status, hence

port B is used as input port in mode 0. Port C lower is used as output port for enabling the printer. The control
words are shown in Fig. 5.30.

Table 5.12 Pin Connections and Descriptions for Centronix-type Parallel Interface to IBM PC and EPSON
FX-100 Printers

Printer Controller

Signal  Return Signal  Direction Description
Pin No.  Pin No.

STROBE pulse to read data in. Pulse width must be more
N e 5 3t : . AR
I 19 STROBE IN than 0.5 |.l.s f}t rf:_cenmg‘ [EI‘I’IHI]&I._TI‘IL :'.lg,nal level 1s SN
normally “high”; read-in of data is performed at the “low
level of this signal.

2 20 DATA 1 IN These signals represent information of the 1st to 8th bits

3 21 DATA 2 IN of parallel data respectively. Each signal is at “high”

4 22 DATA 3 IN level when data is logical *“1” and “low™ when logical “0".
5 23 DATA 4 IN

6 24 DATA S IN

7 25 DATA 6 IN

8 26 DATA 7 IN

9 27 DATA 8 IN

Approximately 5 ps pulse; “low” indicates the data has

4 28 ACKNLG OUT been received and the printer is ready to accept other data.

A *high” signal indicates that the printer cannot receive
data. The signal becomes “high™ in the following cases.
1 29 BUSY ouT 1. During data entry.
2. During printing operation.
3. In “outline™ state.
4. During printer error status.
anty12 30 PE OuT A "high” signal indicates that the printer is out of paper.
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