Table 5.12 (Contd.) = ‘
Signal Return Signal  Direction ﬁﬂﬁ!‘gﬂﬁﬂﬁ '

Pin No.  Pin No. L
13 = SLCT ouT This signal indicates that the printer is in the sel
AREEE e with this signaf l}Ei't‘lg at “low™ level, ’th_eh_ er |
AUTO autﬂlﬂﬂﬂﬁaﬂ}f fed one line after pnnﬁng fT i
14 e _— IN can be fixed to “low” with DIPSW' Pin 2-3 p ‘
FEED XT control circuit board.)
15 o= NC Not used.
16 == (13% Logic GND Level.
CHASIS Printer chasis GND. In the printer, the chasis GND atfd'{r.
& Y GND the logic GND are isolated from each other.
18 =— NC — Not used.
19-30 — GND — “Twisted-Pair Return” signal; GND level,

When the level of this signal becomes “low™ the printer
: controller is reset to its inifial state and the print bu
2 = L b cleared. This signal is normally at “high” Level,_gt;'
width must be more than 50 s at the receiving te

The level of this signal becomes “low” when the printer isin

32 ERROR ouT “Paper End “state, “Offline” state and “Error” state.
33 — GND — Same as with pin numbers 19 to 30. E
34 - NC —- Not used.
35 Pulled up to + 5 Vde through 4.7 k-ohms resistance.
Data entry to the printer is possible only when the let
——— this signal is “low”. (Internal fixing can be carried
s SLCTIN . IN & Ee
DIP SW 1-8. The condition at the time of shipment s set
“low” for this signal.) e
Note: |. “Direction” refers to the direction of signal flow as viewed from the printer.

2. “Return” denotes “Twised-Pair Return” and is to be connected at signal-ground level. When WH'NE&
interface, be sure to use a twisted-pair cable for each signal and never fail to complete cﬂnﬁecuﬂmﬂ
the return side. To prevent noise effectively, these cables should be shielded and connected to the ¢h
of the system unit.

3. All interface conditions are based on TTL, level. Both the rise and fall times of each signal must be 1&3&‘@ |
0 2 j,u _

printer can be carried out only after interfacing the ACKNLG signal or when the icvel of the BUEY |
1s “low™.)
5. Remaining pins on the connector are no connection pins.

6. x-not available in 25 pins connector.

Printer Operation  The printer interface connections with 8255 and the printer connector
Fig. 5.31 and th 5.32 respectively. First of all the printer should be initialised by sending a 50 ps( .
pulse on the INIT pin of the printer. Then the BUSY pin is to be checked to confirm if the printer 18 It
this signal is low, it indicates that the printer is ready to accept a character from the CPU. Port pins 0 2.
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e G B ol SeaHEVEN I
not have sufficient drive capacity to drive the printer input signals so that the open collector buffers 74L SOY
are used to enhance the drive capacity. When this happens the ASCII code of the character to be printed is sent
on the eight parallel port lines. Once the data is sent on eight parallel lines, the STROBE signal is activated af-
ter at least 0.5 ys, to indicate that the data is available on the eight data li_ﬁe_s. The fal].'in'g edge thheS R
signal causes the printer to make its BUSY pin high, indicating that the printer is busy.:';&ﬁer a minir Pﬂ'
riod of 0.5 us, the STROBE signal can be sent high. The data must be valid on the data lines for at least 0.5
us after the STROBE signal goes high, After receiving the appropriate STROBE pulse, the printer starts the
necessary electromechanical action to print the character and when it is ready to receive the next characaer it
asserts its ACKN LG_ s_ignal low approximately for 5 ms. The risin g edge of the ACKNLG %,lgnal mdicates
to the computer that it is ready to receive the next character. The rising edge of the ACKNLG signal also
resets the BUSY signal from the printer, A low on the BUSY pin further indicates that the printer is ready to
accept the next character. The ACKNLG and BUSY si gnals can be used interchangeably for ﬁaﬁdshaking'
purposes. The wavetorms for the above printer operation are shown in Fi g. 5.33.

D7 Dg Ds Ds Dj D; Dy Dp

[
F 0 1 0|0 0 1!0——*;&2}#

i

— A A
I/O mode T T t— Port C lower O/P port
- Port B bit I/P port

Group A in mode 1 ‘ ———— Port B mode 0

| i FPort C upper don't care
e | (as decided by mode 1c of group A)

Port A OQ/P port

Strobed /O mode control word
D Dg Dg Dy Bsg By DBy Dp

JD | ER) B L R 0 0 4 1 0 1\|——>-ODH
L

Set to enable

w AN ol |
. i) T
Bit Set/Reset
mode
Bit PCg Set for sending

INTR signal to 8086 or 8259
Don't care

Fig. 5.30 Bit Set/Reset Control Word

MOV BL,AL ; Get the ASCII code in BL.

MOV AL,ODAZH + Control word for 8255

QUT OF6H,AL ; Load CWR with the control werd.

BUSY : IN AL OF2H . Read printer status from the BUSY pin,

AND AL, 08H . Mask all bits except PBs |

JNZ BUSY : If AL#0, printer is busy. Wait till

: 1L becomes firee.

MOV AL, BL ; Get the character for printer in AL
gie” OUT OFOH.AL . Send it to the port for the printer =
L NOP ; Wait for some time e
Whatheg: MOV AL,08 H » Pull STROBE 1ow it i
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Fig. 5.35 (a) Mode 2 pins (b) Mode 2 control word -
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Interconnections between the two 8255s ST
Mode 2 for Problem 5.16 3
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~An 8086 system with a 8255 interfaced at port A address FOH, has a

in it. Another 8086 system with another 8255 interfaced at port A address
of 100 data bytes stored in it. Interchange these blocks of data b)’fﬂs
tems. Draw the necessary hardware scheme and write the necessary sequence ot in truc
systems run on the same CLK rate. =3

Solution The complete hardware schematic is shown in Fig. 5.36. The INTR pin of 8255
2 is applied to the respective 8086 processor at NMI pin. The inverted IBF S'Q"a]-_ﬂf the

connected to ACK of the second and the inverted IBF signal of the second &_255 is conng
ACK of the first 8255, so that input buffer full signal of one 8255 acknowledges the receipt g

e

byte sent by the other. The OBF signal of one 8255 is connected t0 STB signal of the ﬂtﬁﬁ;
and vice versa, so that the output buffer full signal of an 8255 informs the other 8255 that the
is ready on the data bus for it. The 8-bit data bus, i.e. PA;—PA; of the two 8255s are conn

gach other. i

. This program transmits parallel data byte by byte to anjf;,
system through L9
114255 TN MODE 2.

DATA SEGMENT

CW1 EQU COH

BLOCKL DB 100D DUP (7?)

DATA ENDS

ASSUME ES9  GRBDE DS 3 (DATA

CODE SEGMENT
MOV AX, 000CH : Initialise interrupt
MOV DS, AX : vector table of
MOV AX, OFFSET TRANS ; 8086 at table

MOV [0008H],AX ; TRANS.
MOV [000AH],SEG TRANS

MOv- CL,101D : count CL (one additional)
MOV AX, DATA » Initialise data segment
MOV DS, AX
MOV AL, CW1 » Initialise B255 in
MOV DS, AX » mode 2
OUT F6H, AL
STI :
MOV [SI], OFFSET BLOCK1-1

TRANS : INT 2
CALL FAR PTR SYNCHRO ; Wait for synchronization
INC SI ; Pointer to block in SI
DECACL : Decrement count
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SEGMENT
CW2 EQU COH
BLOCK2 DB 100D DUP (2
ENDS
SEGMENT
CODE, DS : DATA ,55:
MOV AX, STACK
MOV SS. AX
MOV AX, 00OOH
MOV DS, AX
MOV [0008HI,0FFSET NEKT
MOV. [O00AHI,SEG NEXT
MOV CL,101 D -
MOV AX,DATA

LT s RN R N
“ﬁWﬂﬁMﬁ 'J*nlf"q”'—-—:t* e_’_-v__'_' _‘vah

;!,1.__1‘4. J oy

; 1 s‘.u"n .

= ‘ Y ) e s N . - £ T _'.:'5 -
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Afler the transmitter transmits the data bytes, the receiver receives it and stores it in the.
2 but acknowledge ACK is sent to the transmitter immediately. Hence the tfﬁﬂs"““‘: 'Eﬂﬁiﬁ
sending the next data byte to the receiver so as to give it the sufficient time m fﬂﬂdaﬂ";'i e
for the received data. Transmitter runs its delay procedure SYNCHRO to solve this problem.

‘SYNCHR 0C  FAR . TS o T
SYNC?EE.DIFRDC : A1l the instructions iﬂ tﬂT$“f?#?ﬂ”k?-
e : instructions, just to cause the same del
9z, 0K ' ; reguires takes, to be prepared For a€
. the next data ey

. byte after getting interrupted @y-ﬁhﬁ3 A

ot transmitter. e
Ok :IN AL.OF3H

MOV [DI] AL . These are comparable with the
IRET ; . corresponding receiver program
SYNCHRO  ENDP : instructions.

Program 5.10 ALP for Synchronization Delay

It may be noted that for the execution of this program, procedure SYNCHRO must be entered
transmitter program before the END statement.

These programs should be entered in both the 8086 systems. The procedure SYNCHRO is to be
with the transmitter program as it is called by it. Thus after entering the complete set of these pm
the two 8086 systems, run the receiver program on the receiver 8086 kit. It will initialise the receive
IVT, its 8255 in receiver mode and wait for the interrupt from the transmitting terminal. Now run th
gram on the transmitter 8086 kit. This program initialises the transmitter 8086 IVT. Its 8255', in trar
mode, goes on transmitting data byte by byte and waits for the delay caused by the SYNCHRO be
byte is transmitted so as to give sufficient time to the receiver 8086 to read data, store it in arrayﬂﬁh
counters and pointers, .

Note that the procedure SYNCHRO contains all the dummy instructions. They do not serve :
‘for the algorithm, but just provide their execution delay.The instructions in the procedure are the
nstructions in the receiving program, from label NEXT to the JMP WAIT instruction. This is
a coincidence but an accurate way of providing the required delay for the receiver. As both the

run at the same clock speed, each of the instructions, which from the procedure and correspo

from the receiver program will take the same time for execution. Thus the transmitter will prov
delay as required by the receiver. | pro
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RLz E:[T 2 40
RLs ] 2 39
ok ] 3 38
ra ] 4 37
Ry ] 8 36
RLs (] 8 35
R 7 34
RL; [ 8 33
reseT [ @ 32
Rp.[] 10 8279 31
wr ] 11 30
DBy [ ] 12 29
DBy [] 13 28
DB, [_| 14 27
pB; [ 15 26
pB, [] 16 25
DBs [ | 17 24
DBg [ | 18 23
DB, | 19 22
21

L
=
a

RL,
RLa
CNTL/STB
SHIFT
Sl5
SL;
8L,
SLo
OUT By
OUT B,
QuUT B,

OUT B
OUT Ag
OUT A
OUT A;

OUT Ay

L OTETECER L B S S

BD

T

CS

(a)

T &
Vee -
—ip = s 3 : '."-
~—— IRQ Rlo-7 @: ﬁw-.
< DATA
S SHIFT [«——
CNTL/STB |<=—
—_— ﬁ'ﬁ
SLos 4 >
WR SCAN
G UTAcAs [T >
> Ag
—>1 RESET OUTBo-Bs T & :n;
—> CLK
CPU
Interface =)
BD —
B
== Veg
(b)

Fig. 6.24 8279 Pin Configuration and Logic Diagram

,/T‘h?s,igna] discription of each of the pins of 8279 is presented below in brief:

DB&‘DE-, These are bidirectional data bus lines. Th

lfansfer;ed on these lines.

CLK  This is a clock input used to generat
RESET This pin is used to reset 8279. A
B-bit display, left entry encoded scan, 2-key loc

Cs Chip Select: A low on this line enables 8279 for no

Sould remain high.

_%-' A high on the A, line indicates the transfer of a
EEES the transfer of data. This is used to select one o

RD;WR (Input/Output) RE AD/WRITE input pins enable the da

e internal timings required by 8279. . B
high on this line rescts 8279. After resetting 8279, its in sixteen

k out mode. The clock prescaler is set to 31.

e data and command words to and from the CPU are

rmal read or write operations. Otherwise, this pin

command or status information. A low on this line indi-
f the internal registers of 8279,
ta buffers to receive or send data over the

et
el
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IRQ This interrupt output line goes high when there is data in the FIFQ sensor RAM., The iﬂlﬂl‘l'upt ;

goes low with each FIFO RAM read operation. However, if the FI EO RJ.:\M fi Umheégﬂllams any key, ‘:E |
entry to be read by the CPU, this pin again goes high to gu:nerate: an .mten upt to the :
Vio Vee  These are the ground and power supply lines for the cireuit. . : o
SL—SL;-Scan Lines These lines are used to scan the keyboard matrix and display digits. Thege lingg oy |
be programmed as encoded or decoded, using the mode control register. i |

RL{—RL,-Return Lines These are the input lines which are connected to one termlnal_ of keys, Whilg ¢,
other terminal of the keys are connected to the decoded scan lines. These are normally high, byt Pulled 1y, |
when a key is pressed. e |
SHIFT The status of the shift input line is stored along with each key code in FIFO in the scanneq keybogg
mode. Till it is pulled low with a key closure it is pulled up internally to keep it high.
CNTL/STB-CONTROL/STROBED I/P Mode  In the keyboard mode, this line is used as a contro]
and stored in FIFO on a key closure. The line is a strobe line that enters the data into FIFO RAM_ i the
strobed mput mode. It has an internal pull up. The line is pulled down with a key closure.

BD -Blank Display This output pin is used to blank the display during digit switching or by a blanking
command.

OUTA-OUTA, and OUTB,—~OUTB, These are the output ports for two 16 x 4 (or one 16 x §) Infemal
display refresh registers. The data from these lines is synchronized with the scan lines to scan the display and
keyboard. The two 4-bit ports may also be used as one 8-bit port.

."/_.F'
}yz Modes of Operation of 8279

The modes of operation of 8279 are next discussed briefly:

(1) Input (Keyboard) modes
(i1) Output (Display) modes

Input (Keyboard) Modes 8279 provides three input modes which are discussed below in brief:

1. Scanned Kevhoard Mode This mode allows a key matrix to be interfaced using either encoded or g
coded scans. In the encoded scan, an 8 x 8 keyboard or in decoded scan, a 4 X 8 keyboard can be interfaced
The code of key pressed with SHIFT and CONTROL status is stored into the FIFO RAM

2. Scanned Sensor I{ﬂaiﬁx In this mode, a sensor array can be interfaced with 8279 using either encoded
or decoded scans. With encoded scan 8 X 8 sensor matrix or with decoded scan 4 x 8§ sensor matfXCAE
interfaced. The sensor codes are stored in the CPU addressab]c sensor RAM s

3. Strobed input In this mode, if the control line goes low, the data on return he FIF0

byte by byte lines, is stored int

Output (Display) Modes 8279 provides two outpyt _ : : hese
are discussed briefly: Put modes for selecting the display options. T

1. Display Sean In this mode, 8279 provides § or 16

cha - : . ﬂﬂmd
as dual 4-bit or single 8-bit display units, ractermultiplexed displays those can be 08

2. Display Entry (right entry or left entry mode) 8279 4 e
display data is entered for display either from the right side or fro
modes will be more clear when the commands are disey,

P isplays: e
options for data entry on the disP e
ry ing thes

m the left side. The concepts regard
ssed later in this chapter, cﬂﬁﬂd

All these modes may be selected by Programming the §27¢ suitably. Further, these modes ¢ dis
Suitably. , thes

in Slgmﬁcant details.
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s 1) : H. Write an A '
. S o b a086 at address 0080 LP 10 ggy
and display controller 8279 ;’mm Bgn N-key rollover mode. Use & 16-charggg
4 keyboard mode _anwdthe dispiili'f RAM with zeros. Read the FIFQ for gy
_ tta_;.r ggge to register CL. Then write the byte 55 10 all the dispjgy,
reit's ;

8279 is 2 MHz, operate it at 100 kHz.

y key is closed, sto
to DOS. The clock input to

¢ databus, i.e. Dg—D7. Hence the A, input of 8279 i ggn.

riace : : 0080H, i.e. A, =
el T . - of 8279 is to be addressed as 3 =0, Ag
e ien win addiees e A, The dala 1egie e en to this address (Aq= 0). For addressing the

SR s e s gy or writt
?dm G nam e o o (the address line A, of 8086 should be 1) jg

CERE RN e T should be 1
mand or status word A, input of 8279 be 0082H. Figure 6.25 shows the interfacing schematie,

d words for this problem.

‘iﬁ'ﬂ&ﬂ?&ﬁ-mteﬁamd erfaced with lower byte of th

" The next step is to write all the required comman

e KEYBOARD
- { B Columns
1 |' .._ ..
F—T—-‘- . - h
SHIFT' CNTL RLq-1 [ I 8 Rows
8259-IR; |
DD-DT (‘ \’-\: DG-DT
=% ) e -8 DECODER
RD » RD
8086/ WR » WR 8279 ~ ;*.__54.
8259  RESET > RESET | ("} S-S
system CLK = CLK =g | ¢
< ~ Ao \/ 8o
i
e QUT oOuT 418 FJEL‘:GDERi
e BBy AAs [ | ]
| ' 1 | select
' . Display
MBD SR
8 bit 7 Seg data
16 DIGIT DISPLAY UNIT
Data port address 0080H
- Control/Status write/read
- Address 0082H .
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Blanking code 00H

ead FIFO  This command byte enables the programmer to read a key

01 1. L0 e SRS =4{1H

Don't care in keyboard
scan mode

Write Display RAM  This command enables the programmer to write the addressed disp ay |
of the RAM as presented below. i

1 0 0 4 @ Lo ol ulsens
| [
Start from 0000 location
of display RAM -
Al mode ; i iraeeibe Saahe
2o Y NS

ASSUME €S : CODE
CODE SEGMENT
START: MOV AL, 1AH
0uT 82H, AL
MOV AL, 34H
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'*atatus wardwf_,
. else pr

pressed take

- otherwise
‘write display

ing write display
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