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ABSTRACT

The {increasing use »of compufers in various
fiel&s of business' has'.opened up various

venues. of research 1in computer use . India
being a"country with diverse']anguages needs
incorporating "hultilingual . facilities onv
éomputefs at .the earliest . Here .a design
for a card 1is proposed ‘and has been tested
successfuJIY; for pfinting in Hindi . Slight
modificationsb. will resﬁlt in' multilingual

word - processor .
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1. INTRODUCTION

Todayt computef is not a machine known only ito a
select few 1i.e. the ééientists ., the engineers and the
related persons . Even a man of the étreets, knows what
a computer 1is and  what its utilities are . It ﬁas
become a household item in the develdped countries. In
our . cqgnt#f’ tbo ’ everybodyvlis éware of cdmputers and
its capabilities ; Though it is still not a household
item , but it is widely “being used in - business and

indﬁstry .

The use of computefs is ndt only for reseérch 5.
work , statistical ‘analYSis or business data-processing
but - for word—proéeésing .tqo . The secretarial Jjob has
been made much eésier by wusing wordprocessing machines

i.e. word-processors ; which are essentially computers.

India »is. a vast country , with. diverse languages.
So it Dbecomes uthost : neceséafy that conmputer -be_ able
to understand various languages_.' But:vthe ianguége on',
computers is " English or English-like ‘only . Also it is
difficult-, though  not imposéible "to crry out processing
in languages ' other Vthan English. . Work 1is going on in
this .~érea . In 'the mean time , the _'utmost‘ important

thing _is  that _wbrd—proceSsing be carried out 1in various



languages .

The project I have undertaken 18 a sméll. step 1in
this direction . Many people = are working on = similar
ideas and coming out with various proaucts . The card

designed by me 1s one of them .

F

The card - basically is an inte:face card for

: ( :
printer . It 1is designed for 'news services like BHASHA

and VARTA ’ whichv are Hindi services . The card acts
as an 1interface for teleprinter line and a printer .
The message  1is transmitted " 1in Baﬁdat code and . 1is

printed - in Hindi .

Actually the newspapers have dédicated 'telex lines
fdr. news agencies ., like UNI , PTI , VARTA , BHASHA ,etc.
Theré is no use of connecting téleprinter on these
1inés becauSe they are costly and very noisy . Also

they are used as incoming lines only . So ‘it is better

to use a printer which is very less noisy and less

expénsive too . So  a printer with an~'interfaée_ card 1is

the beét .alternative .. The card 'takes in the -codes

transmitted, on the telex lines and convert them to

suitable codes for printer 'to ' print .

In case English is - the language , - the character



generator of the printer is sufficient . The <card only

takes 1in 'the codes and convert the voltage levels from

*t60 V. - -60V to 5V.- 0V . But in case of Hindi
services a character generator on the card 1is needed
and the printer 1is to be wused in the graphics mode .
The ,  interface card designed - has a character

¢ i ’ )
generator_!for Hindi alphabets . At present Baudat codes

are being used for "Hindi transmission . So the software
has- been  written = keeping the 5-bit code  in mind .
Later when IASCII (Indian ASCII) will be wused , it can

be eaéily modified to accomodate this 8-bit code .

The design“ of this card can alsoc be used fof
multilingual word—prdceséing on computers . How can  this
be done will be explained 1in the chapters that follo@
l. Thisv card can be said to be’ the  foundation stoﬂe

for multilingual processing .

.
b =3
e



2 . ARCHITECTURE

2.1  INTRODUCTION
The ‘basic function of the interface card is to
convert  the voltage levels of the telex 1line to that

of the digital circuit . This 1s so because the ' telex

line levéisi are i+60 V to -60 V whereas those for the
aigitalv"circuit are +5 V' to 0 V.. Then the need is
for - receiving the daté , storing them , simultaneously
.proéessing them and .then voutput them to the printer .

This 1s the problemm definition .

2.2 SELECTION OF COMPONENTS
For converting the voltage levels , the module

needed is shown in FIG. 1 . The MCT2E is the opto -

isolator / coupler . 1Its basic work 1s to separate the
two '-grounds . Here:»it sgpérates those for telex 1ine§
and that of the circuit . It helps change the .voltagé
lével - to  that for digital circuit . Its WOfking is

based on the opical _brinciples<.

For receiving and decoding the code and for
character generator , the configurationx'neede is - a  CPU

, memory and .I/0 ‘device . For this éort of work any
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8-bit microprocessor may be used . 8-bit because , the
code transmitted is 5-bit and so . the. pfoceésing will
not exceed 8 bits at all . The memory needed will be

RAM and ROM . ROM will have the program for receiving ,

decoding and transmitting the data and RAM will be

needed for temporary storage - during processing . Instead

of ROM it/ is better to . use EPROM because the program

_ - :
. i , .

© ¢an be fused into 1t when 'desired and the character

genefator can be wused -as desired , like Hindi in one

case , 1in. another it might be .some other ; while the

programm remains the  same .

In this application the micrdproCessof will be a
disadvantage because alongwith a microprocessor it will
be necessary to usé éome» I/0 deviées .as well . Liké
if we use 8085 microproéeésor ’ thén we will have to
use either 8155/56‘ or >8255' as I/Q device . 1Instead it
will be much better to use. an intelligent controller

i.e. a microcontroller .

A microcontroller has 'a_ CéU ; 1lnput-output ports  ,
RAM énd. may also ha?e ROM/EPROM . So for a dedicated
pﬁrpose'_ it  is better . to use' a mic;ocontfoller . The
microcqntrdller used here is of MCS—48 family from

INTEL . It is 8035 , H-MOS Single - Component 8-bit

e



Microcomputer . ( Refer APPENDIX A for 'details . )

MEMORY

For program and character generator storage a
ROM is needed . More precisely an Erasable Programmable

ROM is needed . 2732 1is «chosen . It is a 32k (4k x 8)
UV EPROM . 32k is sufficient for our purpose . ( Refer

APPENDIX B for details . )

For‘ RAM , 6264 , a 8k Byte RAM is selected . (

Refer - APPENDIX. C for details . )

2.3 COMPONENTS

The components needed are :

S.NO. NAME - DESCRIPTION QTY
1. | MCS—8035“ © 8ingle-Component 8-bit t 1

' Microcomputer _l |

2. 2732 - 32k ( 4k x 8 ) UV EPROM 1
3. 6264 64k ( 8k x 8 ) Integrated - 1

RAM | | |

4. ' MCT2E . Opto-isolator / coupler ' : 1
5. ' 1489  Line - driver | 1
6. 7418373 octal TRI.—‘STATE 2

Tranéparent D - Latches
7. 74LS244 Octal TRI - STATE - Buffers / 1

Lineé drivers / recelvers




8. 74LS74 Dual D Positive - Edge - 1
| Triggered flip - flops with

Preset and Clear

9. 74LS32 Quad 2 - input OR gates 1
10. . 74LS06 Hex inverters with Open 1

Collector . outputs

11.° ‘{74L504 , ‘Hex - inverters | ' 2
12,  "74Ls0o ‘ Quad .2 - input"NAND gates 1
13. DIP Switch - N o 1
14. 20 Pin CONN. - o 3 o - 1
15. 6 Pin CONN. - o o
16. 5 Pin CONN. . _ : 1
17. 3 Piﬁ.CONN. - _ | ' 1.
18. Oscillator 4 MHz Peizo Crystal 1

2.4 HARDWARE DESCRIPTION
‘For making telex line levels compatible to digital

levels opto - isolator . is used‘.

Since the address and ‘data - bus of 8035 are
multiplexed , a latch ‘is needed fqr demultipiexing +  The
lines DBO - DB7 are used by both 2732 and 6264 . P20 -
P23 are to be used only by 2732 , while P24 - P27 are
to be used by 6264 only . So while 2732 is being

addressed P24 - P27 is 0000 and while 6264 is being



addressed then P20 - P23 is 0000 .  This fixes  the

address for 2732 and 6264 .-

The logic used fof generating the enabling signals
for the 3732 and 6264 is clear from Ethe FIG. 2 . When
2732 is ‘to be used , the CE and RD. for 6264 are
false and when 6264 is to be wused then OE and. CS

for 2732 Jare. false

The DIP Switch is used while testing the circuit .

, using a microprocessor or a computer . During testing

1489 is used which receives data and transmits to 8035

The DIP Switch settings invoke 'the corresponding test:!

programs .

For communicating with the printer a 20 pin

connector is used . A latch 1s used to latch 1in the-

data being. given .by port'2 of 8035 ( PO - P7 ) .

The architecture is based. on 'exception - Pprocessing-
mode . As. soon -as the START bit is obtained the INT
pin  of 8035 goes low and activates the exception

routine . This routine takes in data and stores it in
6264 and waits for more daﬁa . In case the INT line
"remains . high after STOP bit of 1 1/2 bits - then the

exception is over and 8035 returns to normal mode .

The data is taken up and 16 bytes of character
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3 . PROCESSING

3.1 INTRODUCTIONY

The  input to ‘the card is thé Baudat code - on
telex. liné'v. The output needed is .the_'16, byte word
for the corresponding character . This output is for

printer Which ‘then prints it - in dot - matrix mode . - The

software ' takes ‘in the data and processes it to find
the corresponding character and outputs it to the
printer , which then prints it .

3.2 SOFTWARE STRUCTURE
The input of data is done in interrupt  driven

mode . The rate: of transmission  1s .50 bauds . So after

every . time interval equal to SO' baud - rate , the
incoming data drives the interrupt pin low and the
“data is taken in . During this -the register bank is

switched and the data is taken in and .stored and then
the controller returns to its work suspended befofe’

exception processing .

3.3  EXCEPTION PROCESSING

'As  soon as the START bit  comes the INT line
goes low and . exceptiqn routine étarts . The data - is
taken in . through the INT pin . After taking in 5 bits

the STOP bit arrives which is 1 1/2 bits 1long and is



a high .. If- INT remains high then the . exception
routine is over and the controller - returns  to normal

processing .

‘The data input 1is stored at a prticular location
in RAM . The next data 1s stored at the consecutive
location . This 1is the exception routine whose work is

‘- 5 .
to input the data and store "it .

3.4 ~DECODING

The main ldop of the progfamm‘-checks to see- if

there is any data to be proéessed . If not then it :
re - enters the check loop , otherwise processes the

data obtained .

 The data received 1is first checked to see if it~

is a Figure - shift ( FS ) or a Letter - shift ( LS ) .If.

it 1is - a LS then the corresponding code 'is accepted to

be an alphabet .and if it is a FS then the .code is

acdepted to be a figure like matra , hélant , or -
numeral , etc . | |

If LS is received then the next data is = taken
up frém ‘the next  location  and the corresponding
charactef, 1s takeh up from the character generator and

I3

kept to be output .

11
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If FS is received then the next data . is taken
up from the corresponding lécation + 1its character word
taken up from the character generator and - ORed with

those of the previous character .

So the scheme 1s asb follows

First FS or LS is determined . If s then the
( ' .

code 1is lsed as an indéx‘ for qharacter generator = for
characteré  andv the sixteeﬁ bytés obtained are kept in
a variable . Then théA'next data 1is checked . If 1t 1s
LS then the prévious sixteen‘-bytés. ére 'sént to. the

printer .

If FS 1is obtainéd then theb-code ié used as an
index for character generator for figures . thé
corresponding sixteeh bytes are takén and ORed with the
previous sixteen bytes . Then they are stored and the
next .data 1is examined similarly « Until LS 1is obtained

ORing takes place .

3.5 CHARACTER . GENERATOR

The . Baudat . code ~is a 5 - bit code . So a

maximmum of 32 characters can be coded . But using FS
and LS there can be atmost 62 characters i.e. 31

letters and 31 figures



The letters are : 2, ,Jd, 9, &y, <P, ”——., of, >h,
T B, 8. 8., A, T, &, &,0,F &5, T

=, 7, &L, T S, H, s, d, St
The figures are : __— ~ » N\ _%L_ /)
' [, , N R . T,
A I A -3 4,.8,6,7 89,0, =
For printing‘ numerals , first LS 1is sent then 00

., then FS ~and then the code for numeral .

For printing words like Ht o+ first LS then code
for. Jf ~then.  FS then code for ;T.. ~The letters like
“”; Q — R ‘are writteh as.v —[): SL .\
5,5‘,._6,9 | o T, W, =

7

3.6 CHARACTER GENERATION
The characters are generated in a matrix of 16 x
8 1i.e. 16 rows byv 8 columns . And while printing the

printer 1is used in a compressed mode .

' The formation of ‘some of the characters is shown

in the adjoining figures . ' ‘ - N

3.7 RUNNING THE SOFTWARE

As  soon as the supply is switched on the
programm starts . Initially la loop is executed  which
checks =~ if any ldata ’ héé',‘béén1  re¢eived . Ekception,
routine 'vfakes . in the . data‘ and normmal processing

decodes and outputs, to the printer .
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4 . POSSIBLE DEVELOPMENTS

vThis card has been designed keeping 1in viewb the
needs of. the news. agenciés and the Enewspaper offices .
The card éan be attached to a printer 'and put on
teléx line for BHASHA and VARTA . It has been tested

on BHASHA! service and is working efficiently .

There are vast possibilities of developing various
multilingual . systemms using this .. Change the character
generator and you can .use it for a different language
For multilingual word - processing on conmnputers use this

. Write keyboard driver to change 'the function of keys
and write a program to handle CRT SO that the

character generator - of the card may be used .

Working on similar lines various methods can be

developed to use this multilingual card.



APPENDIX A

8035

H - MOS SINGLE - COMPONENT 8 - BIT MICROCOMPUTER

FEATURES
High pérformance H - MOS IT
Int%rval timer / Event counter
ATwoi_single' level _interfupts
Single 5 - volt supply
Over 96 - instructions ; 90 % 'Qingle byte
Reduced poiwer consumption
Compafible rwith - 8085 / 8080 peripherals

Easily expandable memory

Up to 1.36 usec instruction cycle

PIN DESCRIPTION

SYMBOL  PIN NO. " FUNCTION
Vss 20 K Circuit ground potential
vdd . 26 +5V during normal operation ,

Low . power standby pin

Vee ' 40 Main power ~ supply , +5vV during
operation |
PROG 25 output strobe for 8243 1I/0 expander

P10 ~ P17 27-34 8 - bit quasi - bidirectional port



P20 - P23 21-24
35-38

P24 - P27
DBO - DB7
TO

T1

INT

RD

RESET

WR.

ALE

PSEN

SS
EA

XTAL1

XTAL2:

12-19-

1

39

10

11

~ do -

True bidifectional port

- Input  pin testable using the

conditional transfer instruction
Input piﬁv testdble- using JT1 and
JNT1

Inter;upt input , 1initiates aﬁ
inte:rupt ﬂwhen- enabled

Output strobe activafed during bus

read

Input which is used to initialize

the processor

Output strobe during a bus . write

~Address latch enable

Program store enéblev. Occurs only
during fetch to external program
memory

Singie step input

External access input

One side of crystal input for

internal oscillator

Other side of c¢rystal input



APPENDIX B

2732

32k ( 4k x 8 ) UV EPROM

FEATURES

bus

The_

200ns Maximum Access Time HMOS - E Technology

_Coméatiblé 'withv High - Speed 8MHz 1iAPx186 Zero -

walit state

Y\wa line control

Compatible with 12MHz 8051 Family

iﬁdustry standard ~ pinout .... JEDEC' Approved
Lowﬁ standby current .... 30mA maximum,

+10 % Vcc tolefance. avaiiable
Intelligenﬁ“ldentifiér mode

TTL compatible

" This chip has a . separate output ‘control OE . So

contention in microprocessor systems is eliminated

standby mode reduces power;

increasing access time ...

14

~ consumption  without
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APPENDIX C

6264
64k ( 8k x 8 ) INTEGRATED RAM
FEATURES : » |
Low cost high volume HMOS Technology
Hig? density- one transistor cell
“Siﬁélé 5v :ilO % sﬁpply' |
Prdven HMOS reliability'
Low activé curreht
.2764 EPROM = compatible pinout
‘Two liné bus.lééntrol Vv
JEDEC standard 28 - pin site

Low standby current ( 20 mA )
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}tt*tt*ﬂﬂihttitttttttt Header HHttxtnt"!t!ttt#t*t"!l!"t)
; Date - : 38th Sep’'39 -
L Last Updation 1 qgth Sep’ 89 ,
? Program temp.asm
; Purpose ? This is copy of program Imdlié.asm
’ : ‘ . and created for temp use
f : d’ ' v and to study the program
' status ‘ : #all program sedment which are in
H " comment are removed
H X**Xt“ktl***ktkt#****tl”**t*X*x***#**un*tx*!“xt*”*t"t*ﬂ
sREXEERELLXRLEIALXX Main Memory Loaations nnxnnnxxnnnnx;
; : C : ‘ ! oL .
? 20H - : ? . ;
H 2iH - - ! . L - y
22H - (. ’ 2 I : (R
: 235 N 1 , T ‘ .
H % 24“ g.J 1 3 's ) -, [
7 . ,LSH .;l x ‘“ h' : ' b ‘
: ‘. ﬂ'/'H " L ' ’.‘ 9 . \ -’r
; 40H- ad ;N buffer (22 ‘locations) SRR : o
[] 1 J L. . R -‘."-" o ) v.‘ R . . |
; 70H ;j-,.; 1 .?
1} “71H I . 3
5 - 72H o :
H PEH it t -
; CTAH L e ' . ’
H 1 1 |
H TEH ”‘. b t . g
: R T : , ;
P EBH r . e .
PRPRTR = 3 | S O PO S o g
g2y 0 LR . y
;- EIR ! \ :
A N - |
; £25:7 P S ' ‘ )
: S4H e LT #AAH when char is being revd and
; S A :'.(“M.H)( HooH when HTOP‘ bit has been ruvd
H am | D IR o o ) 4
H 4“" H ' H P ] ( o . RN o : -.{,.
; YT e : | |
; ‘ALH t s
; AZH - L .
3 f,
H AﬁH H
: AJ%! [}
f**X****************tX*t*x*x***************#k*M****x*“*k“**xl3 o
H COF;Y OF LMDL15. A'H PRINTE ALL CHRZ WITH ALl_. LF INTRFY
;  RECOGNIZION, I5 REMOVED.. T : . .
J:'\I(F.: ggggn o S q\"'*'?omaxn pr-oéram I?OP
‘ 322 ggaH : oy : o b. -gexternal interrupt
: " BB C ¢ T -
92? "&?S?Zf o ] :"')}/‘7/ stimer interru_p\t ‘
. 1, i - & | . . ) L .
MAIN? v v, o0 _ 0 ‘
, SEL MES oo ) o
SEL 1531 ] -



cAaLL
CALL
MOV
catLL
MOV
MGVX
MOV
OUTL
EN

- MOV
CALL
MOVX

ety
- sPRINTING STARTS HERE..
HALF_FPRN1?
' . MOV

© CALL
MOVX ~
MOY .
MOV
CALL
MOMX

%

HDV
CALL
Mov
CALL
MOV .
- MOV
1 CALL.
Mov
CALL

sELFﬁ

SNGL..POY

AR MOV
. MOV . «

i MOV
3 : MoV
k\\ CHov
¢ TALL
MOVX
JZ
MOV
ouUTL
MOV
outL
IMF

MOV
CALL
. MoV
OUTL
MOV
OUTL

MOV
MOV
MOVX
MOV
CALL
‘INC
PEC
MOV
JNZ
MOV
caLL
MGVX
JNZ

UBFRP1Y

COMNP1 1t

o

SET_FLAG
SET FLAGL
R$3, wi2dH
FORT_INIT
A, #AAH
QR2,A

A, #2EH
Fi,A

1

R&, #21H

FORT _INIT.

A, CRA
SELF

k@, #70H

FORT INIT

A, @RL“-

-RA,A

Ra,

RK2

R7., #4EH
BK2

A R4
R7,A

OBK2
- R7, HEGH
. BK2 '

JHov o

RO #80H

A, R4
RS, A

A,R@

R7,A

R@, #22H
FORT_INIT
A, CRE

. UBFRP1 .

A, #FEH -
FL,A
A, #BBH

. P2,A

COMNF'1

37, #24H
BK2
A, #FEH
F1,A
A, #50H
F2,A

A, R?
RO, A

A, OR®
R7,A
BK2 |
R

RS

A, RS
GHCK1
R1,H71H
PORT. INIT
A, OR1

SKIT.

,EORT”INIT
A, @RG
SNGL_PG 1
. R4, BFFH

R7, #1BH

-

¢ SET RS TO AAH

!
i

vL

!

[

21

¢ BUFFER SHITCHING FTR

rese K

. doadd

g donsiy Wik s pribing.

DISS
£S5 2544
Sa |
S



L P

./

URFRE:

C:C)HNIE:.":

SHIfAR

DUMYZ:

DUH4

SKIRA:

COPYZ2:

sy -t gl = e S o 2 ety A e mee o

}

%JD R
ﬁﬂv .

PO T
call TR T
HOYY RO S T
T (A
Moy ALHFEN
OUTL Fi,A
MOV A, #D3N
OUTL Fo, A
M COMNT
MOV A, HET N
GUTL F1.A
MOV AL#TEN
CUTL F2.A
MOV . A,RY
HOV R, A

Mov ARz .
MOVX OR1. A
NG R

TNC R

DEC 4

MOV A, R4

JZ SETF A

IMF COFY & P INT COFYA
MOV A.R1

MOV R7,A

MOV R, E2E5H
call TTORT INIT
MOV A,RT

MOV X OR1.A

CALL FORT _THII

MOV Rl 00K
MOVX A, 0R1
MOV Ri,A
crL A

JZ DiIMa

JMP SEM

MOV Ri,#21H
CALL FORT. INIT
MOVX A, QK1

MoV R1,A

CPL A

NOP

NOF

NOF

NOF

JINZ SKIEA

JHP THRE: PG
HOV R4, #32H

catl FORT. INIT
MOVX ' A, QR

MOV R2,A
MOW A, R&
MOV R7,A
MOV RG, #92H

Call FORT. TNIT

CMOVX A, GRS
" Jz LEFER

KoV A, HFEH
ouTL. Fi,A
MOV A, #7aH
OUTL F A
MO AT

™o

2BH HAT A ACTUAL "ADRES: WHERE 10 STORE CHR..

no



.

P
LAkl

SEMLE

COFY4:

URE S

COMNI:

SAMEZ:

THRD_ RMPGE

COFRY&4:s

- MOV

g

My § e
Py Lo s

pos fet . 4414
CALL FORT OTMIT

MO A, 7
MOV eR1,A
I UMY =

MOV R, #40H
MOV Fa, #9354

call PORT TMNIT
MOVX A, QRS
MOV R2.A

MoY A,R&
Hov . R7,A
MoV ! R, HE3H
ALl FORT IHIT
MOYX A, ARG
J7 LDEFR
MOV A, HFEH
OUTLL F1.A
MOy A, HBEH
OUTL. F2,A
JMF . COMNIL

Hov
CALL
MoV
OUTL

OUTL

MOV R
MOV RS, A
MOV A, R

MOVX OR1, A
MOV R7,A
CALL . BK2
INC RO

INC R1

DEC R4

-Mov A, R4

INZ COFY4
MoV A, R1

JNZ SAMEZ
MOV A, #FFH

MOV R7, A

MOV R1,#22H
CALL FORT INIT
MOV . ALRY

MOVX ORIl ,A

JIMP . DUMY

MOV - R1,#24H
CALL - FORT..INIT

MOV L. A, HEFH

HOVX +'5 of1, A

MOV LT R, #25H
CALL 8" FORTINIT
HOVX % A, @R1Y
MOV RL,A %
MOV RO, #40H
MOV R4, #H

CALL PORT_INIT
MOVX A, QRS



-~

.24

P S N

MY NiLA
sADIUST THE FORT.LIRE 10 CLT THE €& CHRS,
| _ MOV 4,414
J Mov A R7
% : ZHAF A

: ANL A, #OFH
_ ; ABD ' A,RS
o ? MOV RS, A
BCK:
. MOV A RS

QUTL FZ.A

MOVX A,QR1
- MOV R?7.A
; i CALL FORT INIT
7 MOV .- A,R7

MOVX RRA. A

INC R®

ING ! K1

DEC R4

Mov A.R4

. JNZ ! BCK
DEC R@
». RET
HERE ¢
: MOV R@, #23H
CALL FORT _INIT
MOVX A, GRS
L MOV R1,A
o CRL A
gz SKIFLL
L JHE SEMI,

MOV - TTRI, #24H
CALL PORT_INIT
MOVX A, GR]

MOV R, A

CPL. A

NOF

TNZ SKIPLZ

JHF  THRD._RMFG
SKIF128 -

MOV R@, #48H

GOV R4 ,HASH

copPYS3: '’
CALL PORT_INIT
MOVX A,QR@

MOV R, A
MOV A, R@

MOV R7,A
MOV Re, #aHH]

CALL FORT_THLT
MOVYX A dprae
JZ URFR2 &

| MOV A, $FER O
"OUTL  FLLA
MOV - AL HCBH'
ouTL  F2,A
: IHF CoMNZ
IUBFRZ¢ Cait
MOV A, HFEH
oUTL  F1,A.
MOV A, $4EH,
OUTL  FZ,A
COMN2: o
MOV: . A,R7
MOV. . R@,A
MOV. - A,RZ
MOVX @RI, A
ING ~ Re
INC R1
DEC R4

KoV A R4



ORING:

BCND_CHR®

FRINT_ FRV:

DUM7:

RDY:

RDY1:

FIRETS

B '3f25

oAU TN T
fa Y] TRV L. BALH
CALL PO LML
UV A ARy
CHL A'w
AL A, BRLH
nwv K./
AL A, rAIH H 10 BE CHANGE THLS LLIKE ALY A,!th
NUH
HNOH
JNL ORI NG H JL UKING
S FRLINI__FRV SUALA 11U BE IAKEN FRUM LG AR TER FRAINDANG,
MOV A,R7 $IT IS TO RE INITIALISED TO @3 FROM AGHTO SoM
ADD A, HOZH ' o ' a
JZ SCND_CHR
JME . FRINT_FRV
N 1.
© MOV A,RS
"HOV| R7,A
CALL GET_FL
MOV R@, #3aH
CALL FIRET
cALL ORDATA
JHF RDY1
CALL HERE
MOV R&, H20H
© CALL . FORT_INIT
MOVX A,QR@
MOV R?7,A
CALL GET. FL.
MoV ™ RG, #4AH
CALL FIRst
Hov R&, #AZH
CALL FORT INIT
MOVX A, RS
MOV Rz2,A
INC R2
MOV- . ° R@, #AZH |
CALL FORT_INIT
AOV. A,RZ )
MOVX @RS, A
JnP RrRDY1
MOV Re, #21H : TO FRINT
CALL FORT_ INIT
MOV A, HFFH
MOVX GRE,A
CINC R&
INC R&
CALL FORT INIT
HOVX A, RR@
- MOV LRI, A
CALL . FORT.INIT
HOV A,R1
CRL A
MOVX GR@, A
MOV R, #54H
CALL FORT INIT
MOV A, #A6AH
MOVX QR@, A
CALL FOF
EN I
SEL.- REG
RETR
MOV A, RY
ANL. A, #GFH
SHAR A
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DYl
MOV CR7.#0AH
LSFs:
MOV . RQ.HAGH : STORES THE LS OR FS €O
CALL FORT INTT t R FS CODE INDICATION.
HOV AR7
MOVX . OR@,A
JIHF RDY1
SHP? :
MOV A,R7
CRL A
ADD A, #HA1H
. ADD A, #32H
R ' JNZ DY 2
’ CALL HERE
) cALL GET_VALUE
P | RDY
DUMY2: i A
o R (917 A K¢
o I, LEAV K9, A
1 MY Kir, #ALH
"CALL FORIINLI
MOV X A, eKe
CHL A
App A, BV1H
S JdL Y O Y ] e
‘ ;o dnr UIHEKR $UNL  UIHER
SK1FSE ' : : z
< CALL . COMF,.K
S UMY KE, BALH
! T LALL FORT.__ANLI
: MUV AL, UKD
- . e a0
. o ‘AL M, #YILH
- MoV Kf,A
ALL A, H01H
JNZ SECOND
MLV A, KD
MUV K{,A
CALL - GEIlFL
nouv K@, #40H . )
CALL FIRS) tAZ CAN BE INUKEMENIEY HEKE..
. nov RY, BALH : : ‘
o CALL  ~ FOK{Q_INL!Y
S MOVX A, BKY
MoV Ky A
. CANG N
! TLALL CFUKTL L INL
MoV A, R
MUVA » UKY,A
JME - KDY
CSECUNDE
- MOV CAGKY
‘ L AbD A, #OLH
Je WK LFED
Jrr o IHLIKD
SKLIPZDE .
MOV A, KD
nwv Kt,A
CALL Gb )L
muv K, #OoVH
T CALL hiKod
CALL URVAITA
_ JMK KUY
IHIRDE '
MOV A, RD N
MoV K{,A
CALL b _ kL
muv K, B4H
. . UALL P LIRS
. . Jme KTl

JIIHERS



MOV
MOV
[
ADD
MOV
- JF
SET_CYY
: ' MOV
MOV
RL
ADD
- MOV
CONTNIS:
MOV
OUTI.
MOV

MOV
“TEN

LOETR
~‘DE‘.CI
. MOV
JZ
CAlLL
‘ ZEL
. RETR
CONTNUL 2
STFRT:
I 1§ £

STOR

) MOV

CALL

- MOV

TMOVX

‘ S HOV
' MOV
EN

STRT

CaAll.

CSEL

RETR

s¥%X For (@4H)(-#AAH

BACK: o
DI=
STOR

MOV
CALIL
MOV
MOVX
MOV
CALL
MOV
MOVX

EKZ: MOV A, R7

crL

. ADD
: CHECK CR AND LF AT
ADD,

- JNZ

MOV

JMF

MOV
CPL.
ADD
ADD
HOF
T2

JHE

Fae

A.R7

A

ARz
R7,A
CONTNU

Rz, #81H
A.R7

A

A,R2
R7,A

A, BFEH "
F1,A

A, H#70
T,A
TCHTI

T
F\'éu

A, R4
STRRT
FOF
RR@

TONTI -
TCNT
R, #24H
FORT_INIT
A, #06A
aRg, A
¢,ﬂEZH :GIVES DELAY AFTER LAST'DATA RIT TO DEVECT STRTHT
A
TCNTI
T
FOF
RE

8 (BEHYL~-R7? R7 contains revd char

TCNTI
TCNT
R@, #24H

" FORT_INIT
A, #AAH
ORE, A
R@, #20H
FORT INIT.
A,R7
GR2.A

A

A, #A1H ,
THIS FPOINT wecens .
~ A, #9EH © .3 check L=
\ oo
ﬁ?,ﬁﬂ%H
LSFS

A,R?
A

A, #ATH
A HIRH

nMYs
CLE ¢ INZ SWE



o

: (ZEb) (-

;P Acc 4~

>
b &

CTHY - PR

(5 H)

A CFLH L~ (ATH)

when enter
when exit from

in routine | H

routine H

222222228 R R R S R P R PSPPI P PSS RS PSR PSS TP PSSR E - R S o

EXT: SFL RE1

FlbnHe

FOF:

sHEEEXXERLRLIRXAAAEE Timer Interrupt Routine XXxXxX

Lo MOV
MoV

MOV A2

P MOVX @R, A °

ING RG :
cALL FORT_INIT
MOV A, R4

MOVX @RG, A

RET

.

DI% I
pIs TCNTI
CALL FLSH
STOR TCNT
MOV R4, #Q7H
MOV R7, #80H
MOV A, #FEH
OUTIL F1,A
MOV A, #OS
MOV T.A
EN TCNTI
CETRT T '
RE, #2AH
CALL FORT__INIT
A, HFFH
MOVX QFRd, A
CALL FOF
SEL RE@
RETR :
MOV Rd,A
Moy A,PiW
MOV Rz, A

MOV R@, #27H
CALL PORT_INIT.

MOV R&, #37H
CALL FPORT_INIT
MOVX A, GRE

MOV R2,A

INC RO

CALL CPORT__INIT
MOV X A, QR

MOV R4,A

MoV CA,R2

MOV PEW, A

MOV A,R4

RET

; saves

Ré=no of bits
R7=char being

e we

after. ext int

.

BT

TO CHECK EN. I

-

(93H)C-A, (B8TH) (-FSH
in a char
revd #initialized

delayifor sampling next bit

Te
"

FROM EXTa. -

PR

: restores A{(-(82H), PSH{(-(8TH)

EXXXRKRRXRKKRARE S

’;XiX*XXXXX*XX*X*XXXXX******XX****}*X*X****XX**X*X*XIX****X**X**X*l

/
/.

1
[N

INTIL®

SKIF1G: MOV

SKIF

J

SEL REL  J
DI TCNTY
STOR TCNT
cALL PUSH

R@, #S4H

CALL PORT_INIT
MOVX A, CR@
JNZ SKIFY
JHE HACK

N AR

AN A paA

)

1if (S4H)=HAKH then roving char
sotherwise rovd first bit of char

e TATIDAT

LEET

e e+ e e et B

HEEDUD.

P e

SHIET T HOT

Al e
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CALL FORT. _IHIT
- MOVYX A, QR8

INZ SKIF27
EN I
CALL FORT__INIT
MOV A, #B8H
- MOVX eRA, A
SKIP278
: IMF SELF
SET._FLAG:
MOV R, #ALH
MOV R, #20H : HERE LOCS..28H..24H
INIT3: )
CALL FORT, INIT
MOV A, #BAH
MOVX eRE, A
INC Ro
DEC R2
MOV A,RZ .
JNZ - INITS : . o
MO R@, #7¢H 3 GET,VALUE LOGE,...78H..74H
MOV Rz, #05H o
INlias .
' CALL FORT_INIT
MOV A, #P8H
MOVX eRG, A
INC )
DEC R
MOV - A,RZ
INZ INIT4 - . , :
MOV RA, HABH 3 AG..LEF3,AL..CHR TYPE,A2..NQ.OF CHR,
MOV RZ, #G4H
INIT2: - .
- CALL FORT_INIT
MOV A, #@08H
MOVX @RrRd, A
INC )
DEC R%
MOV A,R3
INZ INIT2 ,
MOV R@, #40H s RUFFER
Mov R, #22 :
INIT1:
caLL PORT._INIT
MOV A, HABH
MOVX @R, A
INC R@
DEC R , .
MOV COA,RR . ’;\ .
JINZ INITL - "y 81-88 ..NOT TO FRINT..
RET : . -
SET.FLAGL® o S
ET-FLASLE. MOV R@, #21H 421 KEEPS THE TRACK OF PRINTING OF EITHER FOFF
MOV R, #85H + 2R-TO SELECT .PRINTING. 23~ TO
; SELECT WRITING ‘ o
INIT?:S

CALL FORT..INIT
MOV A, #88H
MOVX @R®, A

INC R

DEC R

MOV A, R

JNZ INITY

RET

XXAX*X**&#XXZZXXX Evtarnal Interrupt Routine EELEEEXERRRREARRN
Thiz routine initializesz?®
Ré {~ #37h (no of bits in a char)
R? <~ #90H (init, R7 contain: char being rovd )
T £~ #3%h (dealy for zarpling fir=t bt of char)

“e w3 N3 NS wy



LRFRP2:

COMNLF21

s GIVES THE NO

"CRLF:

INITS:

i

i
[

v,

CCALL . PORT INIT
MOV, A, QRO
JZ ' LEFRFP=
MOV A, HFEH
ouTL F1,A
MOV A, #AGH
auTL F2,A
MOV ART
MOV R&, A
. JMF - COMNLF=
MOV A, #FEH
OuUTL F1,A
MoV A, #40H"
OUTL F2,A
CUUMOVE . AL GR®
S MOVE o R7,A
=oALt RKZ
5t INC R&
DEC RS
Moy ALRS
JINZ GRCKA
RMAL CR LF..
MOV R@, #76H
MOV - R, #03H
v CALL FORT_INIT
. MOV A, #G@H
i MOVX ARG, A.
CING Rgg
CDEC Rz
MOV ALRE
CINZ INITS
o MoV R7, #8DH
1 CALL RK2 :
MOV R7,#1EH
OCALL BK2
SMOV R7, 833
CALL RK2
MOV . R7,#24H
CALL BK2
MOV R7,#8AH
~CALL BKZ
. MoV RS, #AGH
©CALL . PORT_INIT
MOVX A, @R@
MOV R7,A
cALL SET_FLAG
MOV R&, #AGH
cALL ©  FORT.INIT
MOV . ALR7
MOVX ARY, A
MOV RO, #E4H
caLl FORT.INIT
Mov A, #AAH
MOVX CRS, A
MoV RO, #31H
CALL FORT..INIT
MOV A, #O0H
MOVX RS, A
INC X
CALL FORT. INIT
MOVX A, GRS
MoV R1,A
CALL . FORT_INIT
~MOV ARL
CFL A
MOVX QRG, A

R, HSAH

30



TS ULE

SKFF

GRCK4:

LEFRP2:

COMNLF2:

CGRCK A

MOV.

CQUTL

MOVX
MOV
CALL
INC
DEC
MOV
JINZ
MOV
CALL
MOVX -
JZ

MOV
MOV
CALL
MOV
CALL
MOV
MOV
CALL
MOV
CAlL
MQY
MOV
MOY
MOV

MOy
My

MOV

F2,A

SR
R4, HFFH .

R7, #1RH
RBE2

R, #4RH
RikZ2 .
A, R4
R7, 58
BR2

R7 . #08H
BK2

R@, #08H
RA, #0AH
A, R4
R%,A

A, R@

CR7,A

R@, #22H
PORT _INIT
A, @R
LEFRF2

A, #FEH
F1,A

A, #76H

AR
ko, A
COMNLF 2

A, #FEH
F1,A
A, #30H

R, A

A, QR@
R7,A
BK2

RO

RS

A,RS
GRCK4
R1,#72H
FORT INIT
A, AR1
CRLF
R4,A
R7,#1BH
RK2

R?7, ##4BH
RK2

. A R4

R7,A
RKZ

R7, #0aH
RE2

R&A, #O4H
R&, #A0H
AL l4
RS, A

ALk

7oA

fegh, B

s CRLE

T

RE

CHANGCED. ...

.31



CONMNE4:

@

CARY_ONZ?

CARY _ON:ze

GRCKZ®

LBFRFL:

COMNLFL:

T e e

[N T H1.A
hov AL VN
QUL LA
MoV A KY
MoV Ry, A
MOVX A, ORY
MUV Ke,n
LALL BK
CLNG )
DEC K
oy A, KD
JINL GRGKSD
MoV K1,#(iH
LALL FORT_INL
 MOVX A, K1
P CARY _ONZ
o . RKALHFFH
B :
MOV R¢, #pH
" CALL BK!
MOV K¢, #1HH
_ UALL HK
" MOV K¢, #2300
S UALL RK:2
MOV Ke,#1¢H
CALL - BKY
P ROV . K¢, #OAH
CALL HK
MOV K¢, #1HH
. CALL BK2
LMoV T R/, #EKRH
CALL BK
MOV A, R4
MUV K{,A
cAaLL kK2
MUV K¢, #00H
cAaLL KK
MOV K®, #i00H
MoV A;R4
MOV K%, A
MOV ARG

MOV K?,A
MOV R@; #E2H
CALL FORT_INLT
MOVX A, QR@

JZ ' LEFRF1
MOV . A, HFEH
our.  F1,A
MOV A, #EAH
ourL L FR,A
MOV A, K7
MOV R@, A
JME.  COMNLF1
MOV A, HFEH
oUTL  P1,A
MOV A, #20H

OuTL F2,A
MOVX " A, QRD

MOV . RT5A
caLL BK2

INC Re

DEC RS

MOV A,RT

JNZ GRCER
MOV R},"?]H
CAlLL FORT.INIT

MOYX ALQRL

. gec 3 IS EXTRE PG Aprony

SpsC K

;32
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SKIF2:

s TO BE ADDED F

GRCK=e

UBFRF2t

COMNP2E

GBCKS:

DHE RS

et b

JHF CARY M2 i
MOV R4.A
MOV RS, A
MOV R7.8#1PH
CALL Fakz
ﬁgv R?, #4RH
CALL . BKz2
MOV A, R4
MOV R7.A
cal.l BKZ .
- MOV R7, #00H
“CALL BKZ
MOV Ra, #2884
ROM HERE we evwnnnent /11 /
. A - - i
MOV A RS ‘
MOV R7.A L
MOV ' RO, #E22H
cAlL .+ FORT_INIT
MOVX ' A,QR@
JZ°  » UBFRPZ
MOV -~ - A, H#FEH
OuUTL F1.A
MoV A, #COH
OUTL - F2,A
JHF COMNF 2
MOV - A, HFEH
OuUTL . F1,A
MOV A, #48H
OUTL - F2, A
MOV A,R7
MOV NIV
MOVX A,QR®
MOV R7.A
CALL BK2
INC RO
DEC - RS
MOV A, RS
JINZ  GRCKzZ
MOV R1,#72H
CALL FORT_INIT
MOVX A, 0R1
JZ CARY_.ON2
MOV R4,A RS
MOV R5,A )
MOV R7,81EH
CALL BKZ
MOV - R7,#4EH
CALL BK2
MOV A,R4
MOV R7,A
CALL BK2
MOV- R?, #28H
CALL BK2
MOV RG, #AGH
- MOV A, R
MUV Kt,A
MoV R, #EUH
CALL FORT . INLI
TMOVX A, BRY
J£ URF KM
MoV A, BHEH
UL F1,A
MOV A, DOH
UL i, A
I LOMNE L
[L1A1Y N#rEEH

. -

CARY_ONZ

33



THRD FG:

N

-

COFY3t
A

3
LBFR=:
-

af

~ COMNLZ2

W

€

L

HKAP2AS

g

[4
)
A

GET. VALUE?S .

FET .

MOV (SR SR Y
CalL [l THET
MoV AoECEH
MOVA 2R1LA

MOV [59] ZoH

CAlLL FORT THIT
MOVY A,QR1

MOV R1,A

MOV o R4, #35H

CALL FORT_INIT

HOVX A. 2R3

MOV FZ. A
MOV A,RE

MOV D ORT7.A
MOV © R@, #9234

cALL CPORT.INIT

- MOVX ' A, eR@

JZ LBFR
MOV A, #HFEH
OUTL. F1,A

MOV: A, HAGH

OUTL Fa.A

. MoV A.R7

MOV _Ra.n
JIMF . - COMNLE

MOV A, #FEH

MOV P H48H |

'OUTL F2.A

o

MOV A, R2

MOVX @R1,A
INC RO
INC R1
DEC R4
MOV, A,R4.
hyd SKIF1
IME COPYZ

MOV A, K1

- MoV R7,A

MoV Ri,#22H

CALL FORT_INIT

MOV ALRT
MOV X BR1, A
KRE. |

MOV Ke, #AH

CALL FORT,AINLI
MOVX A, UKy

MOV N2, A
CHL A

ADD A, B01H
ADD A, #22
ANL. A, #iH

JNZ HK AP
JHK AL NZ

MOV By N9, #08H

CAGEE T FUK) INLI

MOV.Y: A, H#EHH

MOV At
CHL AT
ADD A0 LH
ApD N K
niv KA

=14



s i—-—uxﬂﬁﬁt»

R ] L
N E ADD . A, 8P1H
' : AVY . A, m32
' Ny ¢ ADINS
oo e ANL ) A, 8EPH

g JZ T ADING
o . : oV, KO, RI1M .
p ‘ L UALL FORYT__INLL
‘ . 1 A, B#HHH
L) MOvVX UKkp, A
o> oV A, B2
; CPL A
- ADD A,R01H
R ; © ALY A, R
i : v K<, A
o MoV K4, A
o S MUV . KRd,#0/H
Y ADINS S P
R MUV} A,R2
2 ‘ ‘o AUD A, K4
. MOV ' R4,A
pEC R -
o~ MOV A,R3
: INZ - ADIND
, MOV RO, #72H
> © o CALL T PUKRIANL)
S MoV AR
o [ UNZ PRFERZ &
o 1 MOV A, #FFH
PRPER2? e
) . T MOVX -@R®,A
> : 'OKET N
ADIN&E o0 . T .
: o ,,,nov'_' A,Rz
s YMOV: R, 8O 7H

H LALLULﬂltb lHt HhNAlNle BYIE'S NtUND.,
_ADTNBE

| MUV a,RZ
~ADY ' A,K%
> o, MoV, R4,A
S CDRCS - R3
, MOV A,R3
- INZ ADTN3
. ' MOV RO, #71H
~ CALL FORT_INIT
~ o MOV A,R4
: . .NOP
. '""INZ PRPER -
~ ' . MOV A, #FFH
“PRPER: MOVX =~ GR®,A
RET
DTN21: .
S, , MOV A, R2
L MOV R4,A
. : MOV R3, #A7H
| “ADTN1: , :
' MOV A,R2
S ADD A,R4
MOV R4, A
' hoY hoRa
g INZ ADTNY
. MOV RG, $70H
o CALL - PORT_INIT
MOV A, R4
NOP
O 4 JNZ PRFER1
| ! U MOV A, #FFH
. PREERL MOVX - @RD,A
RET

béour Rt



r2s

b

; SETTERE

&

S
LOOF:
S

NE

&

SHREEY .. %
.

)

#OUR:

EN
T
V)

N EVEN:

CALL

MOVX

MoV
CPL
ADD
ADD -
NOF

© NOF
~ NOF

‘s

NOF
JZ:
JHF

HOV
CALL

MOVX -

CFL
ADD
MOV

MoV

ADD
INZ
'JMP:

MOV
ADD

MOV -

MOV. -
ADD
NOP
INZ
JHP

INC’
MoV
ADD
JNZ

~) JHP

INC

MO /

ADD
NOP
NOF
NOF
Iz
JIMF

MoV
ADD

Mov -

MOV
ADD
JINZ
JMP

INC
caLL
ADD
JZ

JHF

INC

MOV
ADD
CINZ.
- IMF

IR YAY

FORT_INIT
A, CKD
R7,A

A

A, #31H

A, HG2H

LETTER
FIGURE

R, #20H
PORT__INIT

. A, @RQ

A

' A, #81H

R7,A

- R3, HO0H

A, #28H
ONE
CHNO1

A,R2
A, #853

“R3, A

A,R7
A,R3
™Mo °
CHNO1

R3
A,R7 ‘

4 A;F\'E‘ . !

THREE
CHNO1
R
A,R7

- AR3

FOUR
CHNO1

A,RZ
AL BA2H
R3, A

A,R7

. AyR3

FIVE
CHNO1

R
CHK:_CHR

A,gﬂEH
TE
LLOOF1

.RE
A,R7

A PR3
SEVEN
:HN@& 1



—~

HLOOFET

\

CHNOL:
-«

-
gOOP4=

Tooks:

@

CALL v CHE CHR
o ADD " A,B14H
o THZ L.O0OP2
INC R
HOV * A R7
ADD A R2
qu EIGHT -
.J'HP) CHNDL
INC R
CALL CHK _CHR
ADD A, #1EH
JNZ LOOF 2
INC R
INCG: © R2
MOV i A,R7
ADD ! A,RZ
INZ. NINE
JMF © CHNO1L
INC Ra
MOV A,R7
"ADD - A,R2
JZ CHNO1
JMF LOOF4
MOV -R@, #A1H
CALL FORT__INIT
o Sen
A )
~RET. $§np~--;nwwm"—
MOV o, #81H
MOV A,R7
~ ADD AR
JZ CHNOZ
MOV Rz, #@3H
MOV . A,R7?
ADD A,R2
JZ CHNOZ
MOV R3, #agH
MOV A,R7
ADD CAR=:
JZ CHNOZ
MOV | R, #14H
MOV A R7'
ADD A, RE
JZ CHNOZ -
MOV RZ,#1CH
MOV A,R7
ADD A,Ra
JZ CHNOZ
MOV R&, #1FH
MOV AVRY
ADD A RE
JZ "CHNOZ
JMP CHNOZ

CHNOZE

CCHNOZE

MOVY | R@, #ALH
CALL FORT.INIT

MOV A, $BSH
MOVX  OR®, A .

RET ' 3 THP e
MOV RO, #A1H

CALL ~ FORT _INIT

MOV T A, #B2H o

MOV eRA,A
RET- " JIMF



B sie2%
CALL
HMOVYX
CFL
ADD
MOV
MOV

ADD -

INZ

JIMF

BUMYS &

o MOV

. MOV

' . ADD

CINZ

s . JKF

DiMY4: !

MOV

MOV

ADh

INZ

IMF
DUM11:

L MOV

MOV

abD

’ NOF

: - NOF

. NOFE

o NOF

. NOF

kN . JNZ

: ' 1 JMF

MOV

MOV

ADD

JINZ

_ JMP
DUM18:

MOV

MOV

ADD

¢ JINZ

o - IMF

DUM&L e MOV

' : MoV

ADD

NOF

NOF

NOF

JINZ

JMP

DUNS s INC

MOV

LIUIS BT
FORT IMIT
AL 0RG

I

AL E01H
F7.A
Ra, #ATH
ALRE
DLIMYS
CHNOL

R, #370H
A,R7
A, RE
DUMY 4
CHNO 1

R, #OCH
A RT
A, R
DUM11
CHNOT

R, #11H
A,R7
A, RZ

DUME
CHNO1

R, #13H
A, R7
A RS
DUM1E
CHNOL

R, #17H
A,R7
A,R3

DUME

CHNO1
R3,#17H
A,R7
A,RS

DUMS
CHNOL
R
A,R7

ADD ~ A,RE

NOF
NOF
NOF
INZ
IHF
pUML:  INC R
INC
CING
MOV
ADD-
INOF
CNOF
NOF
JZ
THME

Jid, OVER
DU s JHZ D

o

s e S <

-



--M..’M..A.. PN N

Ttz TH¢

JME: GH

C DUM#s:  TMF
CHK_GHR:

ORDATA:

FRIT:

s
Ttk

“e
£

SKIP72 .
GET. FLs

BK23:

OKY

IV S )

CRE

MOV LRT
ADD ARG
HOF

HOF

NOP

HOP

NOF

NOP

JZ JHF CH
JTHF DUME

JHMF CHNOI

LOOF4
MOV A, R
CCRL A
ADD A, H31H
RETF
C MOV Ra, #1
MoV R, #4aH
Mov R1,#58H

CAlL FORT_INIT
MOVX A, CR@

MOV R7,A
MOVX A, CR1
ORL A, R7
MOVX __ @R@,A
JINCG TN R8O
| INC R1
DEC R4,
MOV A, R4
JZ - EKIF7
JHF FRIT . :INZ
RET
MOV Ra, #ABH

CALL FORT_INIT
HOVX A, GRE

- Mav R5,A
RET
IN AF1
JBZ © OKY 0
JMF RK2
CALL FORT_INIT
MOV A, HOAH
OUTL Fi1,A
MOV A,R7
QOUTL F2,A
MOV A, #HOEH
OuUTL F1,A
NOF
NOF
NOF
NOF
NOF
HOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF

NOF

FRIT

Eet



FORT_INIT:

e

.ww.—.a‘ Rivare -
NOP

NOF

MoV A, #FEH
QUTL Fl1,A
RET. .

- MO ABTEFE FP1,

oV , » #OH
U0 TqF2,

ot
NNDy £ sEDDE HE E-mommee
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