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ABSTRACT 

The 
1
increasing use of computers in various 

fiel~s of business has opened up various 

venues of research in computer use . India 

being a· country with diverse· languages needs 

incorporating multilingual L3.cilities on 

computers at the earliest • Here a design 

for a card ~s proposed and has been tested 

successfully for printing ~n Hindi • Slight 

modifications will result in multilingual 

word - processor • 
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1. INTRODUCTION 

Today computer 1s not a machine known only to a 

select few i.e. the scientists , the eng1neers and the 

related persons . Even a man of the streets knows what 

a computer is and what its utilities are . It has 

become a household item in the developed countries. In 

our countfy too , everybody 1s aware of computers and 
I 

its capabilities Though it is still not a household 

item , but it 1s widely 'being used 1n business and 

industry . 

The use 9f computers is not only for research 

work statistical analysis or business data-ptocessing 

but for word-processing too • The secretarial job has 

been made much easier by using wordprocessing machines 

1 .. e. word~processors , which are essentially computers. 

India 1s a vas~ countfy , with diverse languages. 

So it becomes utmost necessary that computer be able 

to understand various languages But the language on. 

computers is English or English-like only Also it is 

difficult· though not impossible to crry out processing 

1n languages other than English • Work 1s going on in 

this area • In the mean time , the utmost important 

thing is that word-processing be carri~d out in var1ous 
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languages . 

The p~oject I have undertaken .1s a small step rn 

this direction . Many people are working on simi.lar 

ideas and cpming out with various products The card 

designed by me 1s one of them . 

The card basically is an interface card for 
I 

printer · .• kt is designed for ·news services like BHASHA 

and VARTA , which are Hindi services 0 The card acts 

as an interface for teleprinter line and a printer • 

The message is transmitted 1n Baudat code and 1S 

printed 1n Hindi 

Actually the newspapers have dedicated telex lines 

for news agencies like UNI , PTI , VARTA , BHASHA ,etc. 

There lS no use of connecting teleprinter on these 

lines bec~u~e they are costly and very no1sy Also 

t.hey are used as incoming lines only • So ·it is better 

to use a printer which is very less no1sy and less 

expensive too • So a printer with an interface card 1s 

the best alternative .. The card takes the codes 

transmitted. on the telex lines and convert them to 

suitable codes for printer to print . 

In case English is ~he language , . the character 
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generator of the printer is sufficient . The card only 

takes in ~the codes and convert the voltage levels from 

+60 v -60 v to 5 v ·- 0 v . But in case of Hindi 

services a character generator on the card l.S needed 

and the printer is to be used in the graphics mode . 

The interface card designed has a character 

generator for Hindi alphabets . At present Baudat codes 

are being used for Hindi transmission . So the software 

has been written keeping the S~bit code l.n mind 

Later when IASCII (Indian ASCII) will be used I it can 

be easily modified tci accomodate this 8-bit code . 

The design of this card can also be used for 

multilingual word-processing on computers • How can this 

be done will be explained 1n the chapters that follow 

This card can pe said to be the foundation stone 

for multilingual processing 
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2 • ARCHITECTURE 

2.1 INTRODUCTION 

The "basic function of the interface card 1S to 

convert the voltage levels of the telex line to that 

of the digital circ,uit This is so because the telex 
I 

line leve~s are '+60 v to -60 v whereas those for the 

digital circuit are +5 v to 0 v . Then the need 1S 

for receiving the data I storing them simultaneously 

process1ng them and then output the~ 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 ~s the opto -

isolator I coupler Its basic work 1s to separate 

two grounds • Here it seperates those for telex lines 

and that of the circuit . It helps change the .voltag0 

level to that for digital circuit Its working 1S 

based on the apical principles • 

For receiving and decoding the code and for 

character generator 1 the configuration~ neede is - a CPU 

memoty and I/0 'device For this sort 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 processing 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,l is better to use EPROM because the program 
I' 
I 

can be fused into it when 'desired and the character 

generator can be used as desired , like Hindi 1n one 

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

programm rema1ns the same • 

In this application the microprOcessor will be a 

disadvantage because alongwith a microprocessor it will 

be necessary to use some I/0 devices as well Like 

we use 8085 microprocessor , then we will have to 

use e~ther 8155/56 or 8255 · as I/0 device • Instead it 

will be much better to use . an intelligent control let 

i.·e. a microcontroller • 

A microcontroller has a CPU , input-output ports , 

RAM and may also have ROM/EPROM • So for a dedicated 

purpose it is better to use a microcontroller The 

microcontro'ller used here is of MCS-48 family from 

INTEL It 1S 8035 H-MOS Single Component 8-bit 
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Microcomputer • ( Refer APPENDIX A for details . ) 

MEMORY 

For program and character generator storage a 

ROM lS needed . More precisely an Er·asable Programmable 

ROM lS needed • 2732 lS chosen It is a 32k (4k x 8) 

uv EPROM . 32k l.S suffic:;::ient for our purpose . Refer 

APPENDIX B,/ for details . ) 
r 
I 

For RAM I 6264 a 8k Byte RAM l.S selected 

Refer APPENDIX. c for details . ) 

2.3 COMPONENTS 

The components needed are : 

S.NO. NAME DESCRIPTION QTY 

1. MCS-8035 Single-Component 8-bit 1 

Microcomputer 

2. 2732 32k 4k X 8 uv EPROM 1 

3. 6264 64k 8k X 8 Integrated 1 

RAM 

4. MCT2E Opto-isolato'r I coupler 1 

5 . 1489 Line - driver 1 
' 

6. 74LS373 Octal TRI - STATE 2 

Transparent D - Latches 

7. 74LS244 Octal TRI - STATE . Buffers I 1 

Line drivers I receivers 
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8. 74LS74 Dual D Positive - Edge - 1 

Triggered flip - flops with 

Pl;"'eset and Clear 

9. 7.4LS32 Quad 2 - input OR gates 1 

10. 74LS06 Hex inverters with Open 1 

Collector outputs 

11. ,174LS04 Hex ·inverters 2 
r 
I 

12. ·74LS00 Quad .2 - input NAND gates 1 

13. DIP Switch 1 

14. 20 Pin CONN. 1 

15. 6 Pin CONN. 1 

16. 5 Pin CONN. 1 

17. 3 Pin 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 for demultiplexing . Th0 

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 lS being 

addressed P24 P27 is 0000 and while 6264 1S being 
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addressed then P20 - P23 is 0000 This fixes the 

address for 2732 and 6264 . 

The logic used for generating the enabling signals 

for the 373·2 and 6264 is clear from .the FIG. 2 When 

2732 is to be used the CE and RD for 6264 are 

false and when 6264 is to be used then OE and. cs 

for 2732 .I are 
r false . 
i 

The DIP Switch is used while testing the circuit. 

us1ng a microprocessor or a computer . During testing 

1489 1s .used which receives data and transmits to ·8035 

The DIP Switch settings invoke the corresponding test 1 

programs • 

For communicating with the printer a 20 pin 

connector 1s used . A latch ~s used to latch in 

data being given by port 2 of 8035 < PO - P7 ) 

The architecture is based. on exception - processing: 

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 1n 

6264 and waits for more data In case the INT line 

rema1ns high after STOP bit of 1 1/2 bits then the 

exception lS 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 INTRODUCTION 

The input to the card is the Baudat code 

telex line The output needed 1s the 16 byte 

for the corresponding character This output is 

printer 

software 

which then 
,I 
r 

i takes 1n 

the corresponding 

prints it in 

the. data and 

character and 

printer , which then prints it • 

3.2 SOFTWARE STRUCTURE 

dot - matrix mode 

processes it to 

outputs it to 

on 

word 

for 

The 

find 

the 

The input of data is done in interrupt driven 

mode . The rate of transmission is 50 bauds . So after 

every time interval equal to 50 baud rate the 

. . 
data drives the interrupt low and the 1ncom1ng p1n 

. 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 before 

exception processing . 

3.3 EXCEPTION PROCESSING 

·As soon as the START bit comes the INT ·line 

goes low and exception routine starts The data 1S 

taken 1n through the INT pin . After taking 1n 5 bits 

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



a high If INT rema1ns high then the , ·exception 

routine 1s over and the controller returns to normal 

process1ng • 

The data input l.S stored at a prticular location 

in RAM . The next data l.S stored at the consecutive 

location This l.S the exception routine whose work is 
I 
' 

to input tfhe data and store ·it . 

3.4 . DECODING 

The. ma1n loop of the programm ·checks to see· if 

there is any data to be processed . If not then it: 

re enters the check loop , otherwise processes the 

data obtained . 

The data received 1s first checked· to see if it · 

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

it 1s a LS then the corresponding code 1s accepted to 

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

accepted to be ~ figure like matra hal ant or 

numeral , etc 

If LS 1s received then the next data is taken 

up from the next location and the corresponding 

character 1s taken up from the character generator and 

kept to be' output 



If FS is received then the next data is taken 

up from the corresponding location , its character word 

taken up from the character generator and ORed 

those of t~e previous character . 

So the scheme 1s as follows : 

First FS or LS is determined If ls then 

code is 
i 
hsed as an index for character generator 

characters and the sixteen bytes obtained are kept 

with 

the 

for 

a variable Then the next data 1s checked . If it lS 

LS then the prev1ous sixteen bytes are sent to. the 

printer . 

If FS is obtained then the code 1s us~d as an 

index for char.acter generator for figures the 

corresponding sixteen bytes are taken and ORed with the 

previous · sixteen bytes • Then they are stored and the 

next data is examined similarly • Until LS lS 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 : 51, d) 
1
.Jii, "J\, 8

1 
ti, 8 1 Gf 1 ~ 1 

c I e; J $I G J a- I 2f I ?; I c!T"' ~ I -q I u; IGt , ~I Jf I 
__., 

-zr I ~} ~ ) • q J ~~ ;;{(I (i 1 ~ I c;if · 
The figures are : -.

1 
...:::,... > ' ~ -{J- () 

I .-.,-,-rl 1 I 

I I I I L 2. I .s I -4 I 5"; I b I 1, B. g I () I C' . 

For printing numerals , first LS 1s sent then 00 

then ~s and then the code for numeral . 
!-
i 

For printing words like 1-JT first LS then code 

for ~ then FS then code for T . The letters like 

~;%-, ~ are written as 
(l 

J- )._ it '{[) \:2 7:kT, 3-1, / . 

3.6 CHARACTER GENERATION 

The characters are generated in a matrix of 16 x 

8 1.e. 16 rows by 8 columns • And while printing the 

.printer is used in a compressed mode • 

The formation of some of the characters 1s shown 

in the adjoining figures • 

3.7 RUNNING THE SOFTWARE 

As soon as the supply is switched on the 

programm starts Initially a loop is executed which 

checks if any data has been received Exception. 

routine takes in the data and normmal processing 

decodes and outputs to the pririter .• 
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4 . POSSIBLE DEVELOPMENTS 

This card has been designed keeping in v1ew the 

needs of the news agencies and the ~ewspaper offices 

The card can be attached to a printer and put on 

telex line for BHASHA and VARTA • It has been tested 

on BHASHA! service and 1s working efficiently . 
: 
i 

There are vast possibilities of developing 

multilingual .systemms us1ng this •. Change the 

generator and you can use it for a different 

"For multilingual word - processing on computers 

various 

character 

language 

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 var1ous methods ·can be 

developed to use this multilingual card. 



APPENDIX A 

8035 

H - MOS SINGLE - COMPONENT 8 - BIT MICROCOMPUTER 

FEATURES 

High performance H - MOS II 

Int~rval timer I Event counter 
l 
I 

Two single· level interrupts 

Single 5 - volt supply 

Over 96 instructions ; 90 % single byte 

Reduced po1wer consumption 

Compatible with 8085 I 8080 peripherals 

Easily expandable memory 

Up to 1.36 usee instruction cycle 

. PIN DESCRIPTION 

SYMBOL PIN NO. FUNCTION 

Vss 20 Circuit ground potential 

Vdd. 26 +5V during normal operation , 

Low power standby pin 

Vee 40 Main power· supply +SV 

operation 

during 

PROG 25 Output strobe for 8243 IIO expander 

PlO ~ P17 27-34 8 - bit · quas1 - bidirectional port 



P20 - P23 
P24 - P27 

21-24 
35-38 

DBO - DB7 12-19 

TO 1 

T1 39 

!NT 6 

RD 8 

RESET 4 

WR 10 

ALE 11 

PSEN 9 

ss 5 

EA 7 

XTAL1 2 

XTAL2 · 3 

- do -

True bidirectional port 

Input pin testable using the 

conditional transfer instruction 

Input p1n testable us1ng JT1 and 

JNT1 

Interrupt input , initiates an 

interrupt when enabled 

Output strobe activated during bus 

read 

Input which is used to initialize 

the processor 

Output strobe during a bus · write 

Address latch enable 

Program store enable . Occurs only 

during fetch to external program 

~J~emory 

Single step input 

External access input 

One side of crystal input for 

internil oscillator 

Other side of crystal input 



APPENDIX B 

2732 

32k ( 4k x 8 ) UV EPROM 

FEATURES 

200ns Maximum Access Time HMOS - E Technology 
I .. 

Com~at1ble with High - Speed 8MHz iAPx186 Zero 
. . ' 

wait state 

.Two line control 

Compatible with 12MHz 8051 Family 

Industry standard · pinout JEDEC Approved 

Low standby current 30mA max1mum. 

~10 % Vee tolerance available 

Intelligent Identifier mode 

TTL compatible 

This chip has a . separate output control OE • So 

bus contention in microprocessor systems 1s eliminated 

1 'l 

The standby mode reduces power consumption without 

increasing access tim~ • 



APPENDIX C 

6264 

64k ( 8k x 8 ) INTEGRATED RAM 

FEATURES 

Low cost high volume HMOS Technology 

High density one transistor cell 
,I 

· Sinigle 5V :t.lO % supply 

Proven HMOS reliability 

Low active current 

2764 EPROM compatible pin6ut 

Two line bus control 

JEDEC standard 28 - p1n site 

Low standby current ( 20 rnA ) 
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(86~><-#AA~ wh•n char is b~ing rcvd and 
(I~~·H><~#C0,H wheon·srOP bit has been rcvd 

. . , 87H. 

MlH 
'A1H 
A2H 

I'' · ·.f1· 
I I . 

c . 

20H 1 

2,JH 
• ···;2H I .. · 

• j.. 

··~··; .. .' 

, . .... ' . . . ') 

:***************************************************************~ . 

COPY OF LMDL15.ASH 
RECOGNI:;;ION, 

.( 

WITH ALL ~F ,INTRPT 

0 

.:.·· 

;'. '!'. 

. . ORG 
JMP 
ORG 
JMP 
ORG 

PRINTS ALL CHFi::~; 
IS REMOVED •• 
0000H 
MAIN 

~ 0 • 

· ·• . . · .. ~' j·111ain program loop 

: \. . . · ./~xhr~al inhr~'upt 

MAIN: 
I ' JMP 

:::EL. 
:?::EL 

"e~r:rH 
. .txt 

... 0007" 
~ INTL. 

I 

Hll£1 
REt0 

·. _) . . 
I 

.· .• F' 

'l 
( ~~---

1 tirnE>r interru:P,t 
I 
:. 

/ 



SELF1~· 

CALL 
CALL 
MOV 
CALL. 

.MOV 
MOVX 
MOV 
OUTL 
EN 

. H.OV 
CALL 
HOVX 

:::E(FLAi~ 
:::ET ..FLAG1 
R~, t;':::(.H 
PORT UHT 
A,t!AAH 
@R0,A 
A, n:;:EH 
F'1,A 
1 

. JZ 

R0,·fi!31H 
F'ORT ..• INIT 
A,@R£1 
SELF 

·~PRINTING STARTS HERE.~ 
HALF:" •• PRN 1: .. 

':';I 

SNGL POt· .... ! • ! 

~ 
~ . 
~ CARY .•• ON 1 

~ . I ' 

'. 
t GBCK1i 

COMNP11 

MOV 
· CALL 

HOVX ~ 
HOV 
HOV 
cAtL 
1'10\(.X 

·~~J ,, 
! 

HOV 
CALL 
HOV 
CALL 
HOV 

, HOV 
1 CAL.L. 
. HOV 

CALL 
,JiOV 

" MOV 
MOV." 

HOV 
MOV 

· t'Mov 
l:At.L· 
HOVX 
JZ 
MOV 
OUTL 
HOV 
oUtL 
JHP 

'HOV 
CALL 
HOV 
OUTL 
HOV 

.·ourL 

R0,.1t70H 
.F'ORT ... INIT 
A,@~~­

. R.4,A .. 
R0,tWH. 
E'ORT •• INit 

-A,@R£1 
SNGf... .... P'J .. <· :· 
M,~F~H . . , .. 
R7, fH[IH 
BK2 
R7,#4BH 
BK2 
A,R4· 
R7,A 
BK2 • 
R7,M10H 
£lK2 

~ R0:;100H 

A,R4 
R5,A 

A,R0 
R7,A 
R0,#82H 
F·oRT ... !NlT 
A,@R0 
UBFRPl . 
A, IFEH ·. 
P1,A 
A,ttBBH 
P:.'!,A 
COH~F·1 

.a, tt24H 
BK2 
A,ttFEH 
F'l,A 
A,#50H 
P2;A 

HOV A,R7 
HOV R0, 1'. 
HOVX A,@R0 
MOV R7,A 
CALL BK2 . 
INC R0 

r.5~ ~;R5 
JNZ GiiCK1 
HOV FH, tt71H 
CALL PORT_INtT 
HOVX A,@Rt 
JNZ SKir? 

~-~-~··:··~-.~· •... 

r SH ~~ TO.AAH 

I 
J BUFFER SWITCHINC PTR 

I &:,.~t. K 
·' .. 

J>IS5 
b. rs- , 2 ~ 11 • y 
s~ 2..' 

jt/V\ 



... 

u:wR:::: 

• 

COMt'·B: 

""· 

.., 
• 

·' 

'\ :;:;( rr· 4·: 
* 

j 

) 
DUMY~:: 

) 

' .. 

..,) DUM4: 

; 

.) 

,) 

,1/11· ::;KIf'~.: 

COF'Y2: 

,.(..· 

.1.· 

..:. 

~ 

~ 

_ ___.._- ----- ... ___ ,, " 
··~ r_l './ i 

t~ (. \_/ 

~/~\/ ,j 

c /,L L I it· f 1 

ri'•'/x " ',· ·' 
T '~ • 1.1!'; ,. 

1"''/ ' ' i\. :tfT'l 
01.' TL F' 1 .· II 
MOV A, II f\11\ ~ 

<)1.11 L F· 2,/1 
J~W ((IMIJ c; 

HOV A, 11r r II 
I:UTL r·1 • />. 
MOV A, l''r'1.111 
cun F'2.A 

MOV A,F\7 
HOV R0 ,,; 
MOV A,R;:! . 
MOVX @Rl /\ 
INC R0 
INC Rt 
DEC G:4 
MO\/ A,P4 
JZ ::;f: J f'·1 
JMF' COF'Y .:. 

MOV A,Rl 
MOV R?,A 
MOV .F\1, l\~~~iH 
CALL -r-·orn . J u I1 
MOV A, f((' 

MOVX or~ l, f\ 

CALL 
~IUIJ 
MOVX 
MOV 
CF.'L 
JZ 
,1MF' :";;EM 

MOV 
CALL 
MOVX 
MOV 
CF'L 
NOP 
NOF' 
NOF' 
NOF' 
JNZ 
JMP 

HOV 

CALL 
MOVX' 
MOV 
HOY" 
MOV 
t10V 
CAt L 
MOVX 

. JZ 
MOV 
OUTl 
HOIJ 
01.1Tl 
:.j(J'J 

PCWl Ii!II 
R1, lL:f.1H 
A, (iiiU 
Rl,A 
A 
DUM4 

R1,#2lH 
FORT. INIT 
A,@R1 
Rl,A 
A 

:;:KH;·,;. 
THRWF'G 

R4, #0:::H 

PORT .. .INIT 
A,<..aR0 
R2,A 
A~'R0 
R?,A 
R0,tt83H 
PORT.. JUT 
A,0R0 
LfiF~ 
A, I!P'EH 
F'j , A 
A. #'i~1H 
r·:·. 1'. 
/\ . : ' 

C(>r··r.:. 

2k1fl HA·:; A ACTUAL AVRE::;::: WHERE 10 :;:TORE CHR •• 



\ 

) 

') 

} 

) 

... 

_., 

') 

) 

) 

) 

) 

; 

I 

I 

.! 

J 

~ 

.I 

,I 

J 

I 

i 

... _ .................. ,.,.._. .. ·--------
., ; 

~: .. ;,;?·j L:: .;_: 

:=.;EM t~~-

COF'Y4: 

.I 

UBF ;:.··• .. 

COMNl: 

~::AME;;'!: 

T HR D ... RMF'G: 

COPY.::.: 

·.' ; ~ 

t~ ,. .. !\..' !· .... /. 

t~(I'J ,,. ~ . ~l . ill 
Ct,l !.. r·!·lf;:·r 1 ~--~.11 
~1l)\J t\, h' i 
MOVX c~F·t • I•, 
H'IP DIHiY :: 

MOV F·n,tttti~H 

MOV F:4.!1~1:':!1 

CALL F'ORT ... It!T'f 
t101JX A, <~F:f.l 
MOV [{:?,A 
MO'/ A, F:0 
MOV F:7,A 
MOV I ''~' ·' tt::::::H 
CALL F'OPT ... INI T . 
MO'/X A, <~HI3 
JZ UF.:FBl 
MOV A, ltFFH 
OUTL F'l.A 
M0\1 A,#Bf)H 
OUTL F'2,A 
R1F' COMN:I 

MOV fn, ;;~:::H 
CALL r:n<:'. 
MOV -~A, HFF:H .. 
OUTL F' l, /\ 
MOV P.., H~"il3H 
OUTL P:?. i\ 

t10V !1, Vi' 
MOV R0, /\ 
MOV A,R2 
MOVX (~IU, t\ 
MOV R7,A 
CALL DK2 
INC R0 

INC Rl 
DEC 
MOV 
JNZ 
MOV 
JNZ 
MOV 

R4 
A,R4 
COF'Y4 
A,Rl 
SAMU 
A,#FFH 

MOV R7,A 
MOV R 1 T tt:!.:::H 
CALL F'ORT ... INIT 
MOV A, 1n 
MOVX @R1,A 
JMP DUMY3 

MOV Rl, H24ff 
CALL· F'ORL.INIT 

. MOV ~·-\ A. #FFH 
MOVX :'~;~1'1'f-.:1,A 
MOV .·y;Rt,ti2~5H 
CALL ~.- r'OR't .• ,+NIT 
MOVX '. A, ~~R1;· 
MOV ·, R1,A ~'~-
MOV R0 ; # .tf0H 
MOV R4, !1~~:::11 

CALL F'ORT .... HHT 
MOVX A, c:~pCI 



------------------------__ ... 
J. 

) ' 

l .1 
J' 

) 
HERE: 

) 

) 

~ SKIF'l21 

COF'Y3: • ~ 

.tl U9FR2r 

COHN2: 

MU'/ 
PORT. LINE 

NOV 
MOV 
~::1-IAF' 
ANL 
AttD 
HOV 

J. 
!: 

MOV 
OIJTL 
MOVX 
MOV 
CALL 
MOV 
MOVX 
INC 
INC ( 
DEC 
HOV 
JNZ I 

.CIEC 
~ RET 

MOV 
CALL 
MOVX 
MOV 
CF'L 
Jl 't' 
iM.F;,

1 

MOV 
CALL 
HOVX 
MOV 
CPL. 
NOP 
JNZ 
JMF' 

MOV 
;;ov 

CALL 
MOVX 
MOV 
HOV 
MOV 
MOV 
CALL 
MOVX 
JZ 

I MOV 
· OIJTL 

MOV 
OIJTL 
JMF' 

MOV 
OUTL 
HOV 
OUTL 

MOV 
MOV, 
MOV · 
MOVX 
INC 
INC 
DEC 
lj()l/ 

i . ~ •. 
P .. i .· t•, 

1 C• (TT i HF 
F'4. # u. 
A .• F:7 
A 
A,ff0FH 
A, F:S 
R5,A 

A,R'5 
P2,A 
A,@Rl 
R7,A 
PORT INIT 
A,R7 
@R0,A 
Rfl 
Rl 
R4 
A,R4 
BCK 
R0 

R0, #2:::~1 
PORT .... INIT 
A,@Rfl 
Rl,A 
A 
Sl<IF'll 
::;EMl 

..... Rl, #:~.4~·1 
PORT .... I NIT 
A, <~PJ 
FU,A 
A 

:;;KIF'U 
THRD ... RMF'(; 

R0,#40H 
R4 ,·#08H 

PORT .... I NIT 
A,@R!21 
R2,A 
A,R0 
K? A 
R0: #::::~ll·l i 
PO.RT .. IlN1T 
A;~Re:: 11 
UBFR2 :. ·. 
A,#FEH.''il 
Pl',A .J~ 

~- "·j ·] 
A, #Cl21H · 
F'2, A .. 
COMN2 

J..i\ 
A, #P.':EH 
Pl ,A .. 
A .• #~·l21H, 
P'2,A 

A,R7 
R0 .• A 
A,R2 
@IH,A 
R0 
R1· 
R4 
(~. j:•1 

((: C Hf\':: .• 



ORING: 

:3CND .... CHR: 

F'R I NT ... PRV: 

DUM'f: 

RDY: 

RDYl: 

(_.fiLL ~_.!_ : .t ! 

i1\)V . 1•. ,, , 'I!~ H1 
U\LL H_q,: I .. HH I 
nuv.•. 
tTL 
HLIU 
MIJV 
Al.lll 
NUt-' 
NUt-' 
~INL 

~'Mt-' 

MOV 
ADD 
JZ 
JMP . ,_ 

MOV ;t 
MOV I 

CALL 
HOV 
CALL 
CALL 
JtlP 

CALL 
MOV 
CALL 
MOVX 
MOV 
CALL 
MOV 
c:ALL 
HOV 
CALL 
MOVX 
MOV 

INC I 

MOV· 
CALL 
r10V. 
MOVX 
JI'IF' 

MOV 
CALL 
MOV 
MOVX 
INC 
INC 
CALL 
MOVX 
MOV 
CALL . 
MOV 
CF'l 
MOVX 

MOV 
CALL 
MOV 
110VX 
CALL 
EN I 
::;EL. 
I~ETR 

MOV 
ANL. 
:::Wif:· 

l_lt\ 1 Nl..~ 
t-'KlNI 1-'K\1 

A,R7 ;IT 
A,lt!212H 
SCND ... CHR 
F'RINLF'RV 

A,R5 
.R7,A 
GET .... FL 
Rl2l,lt5!21H 
FIRST 
ORDATA 
RDY1 

HERE 
R0,1t:3!21H 
PORT .. IN IT 
A,OR0 
R7,A 
GET ... FL 

- R!21, lt40'H 
FIR::;·r 
R!21, lt{QH 
PORT .... I NIT 
A,@R!21 
R2,A 

R2 
R!21,1tA2H 
F'ORT .. INIT 
A,R2 
@R0,A 
RDYl 

R!21,#:31H. 
PORT .... ! NIT 

'A,#FFH 
@R0,A 
R!21 
Rl2l 
F'ORT .... INIT 
A,@R!21 

• R1, A 
PORT .... IN IT 
A,Rl 
A 
@R0,A 

R!21, ft:::6H 
f'ORT ... I NIT 
A,#AAH 
OR0,1'1 
F'OP 

F~H0 

A, r~7 
A, U~H H 
A 

IS TO BE INITIALISED TO 0!21,FROH 40HTO 50H. 
" •Iiiii I, 

TO PRINT 



DUMY2: 

. ::;;t:.I.;VNUI" 

·u I t1t:K; 
' 

NOV 
CM.L 
MOV 
MOVX 
JtW 

MOV 
CF'L 
ADD 
ADD 
JtU 
CALL 
CM.L 

. JMF' . 
. f· 

· . MUV,~ 
·• MUV1 
:: 'nuv 

'CALL 
MUVX 
1.;1-'L 
ALILI 
JL 
JMt-' 

C..:ALL. 
MVV 

. C..:ALL 
· MVVA 
'.t:t-'L 
'·AUU 
MIJV 
A tiLl 
~INL 

MI.JV 
MIJV 
CALL 
MUV 

F:l-1. ffMm 
F'OF:T INir 
A.R7 
OF:~l, 1i 
RDY1 

A,R7 
A 
A,tH.,lH 
A,#0?H 
TIIJHY2 
HERE 
GET__.VAL..UE 
RDY 

A,tu 
to::=.,A 
1-o:l!l,ffAlH 
t-'VKI: ... lN!I 
A, (.41'\1!1 
A 
A,ffl!llH 
::;K lt-·.:: 
VIHI::.t< ;JNL 

t:UMt-' ... 1'1: 
K!O,ffA!H 
!:''UK I •• !Nll 
A, LOt\10. ..... .... 
A ·. •• 
A,ff!OJH 
K (' ~ 
A,ffiOlH 
::;tcUNV 
A,K!:I 
K (,A 
l.~t. 1 ... 1" L 
I'<!O,ff4!0H 

STORES THE: t.::; OR FS coot tNOICATION. 

1 UIHI::.K 
~-

I..· ALL· 
MUV 
CALL 
MUVX 
MUV 
.lNC 

I"J.t\::;1 JAL CAN itl:. !NIA(I::.MI::.Nit.U Ht.Kt. •• 

. \..ALL 
MIJV 
MIJV )\ -
JMI"' 

tl:l!l,ffALH 
I"'UI'\: I .... !N!I 
A,l.4tl:l0 

t<L 
. I"'VK I .... !N.I 1 . 

A,t<L 
IJIKIO,A 
tWYl 

MIJV A, K ( 
AUU A,ff!OLH 
J L ::;K lt-' L!:l 
JMI"' I HJ.KU 

MUV 
MIJV 
CALL 
nvv 
CALL 
\..I-ILL 
JMI"' 

MUV 
nvv 
CALL 
111JV 
c..;AL.L 
Jrlt" 

A,tl:::» 
t(l, I-\ 
vi:.I .... I"L 
K!0 7 ff010H 
tr .1 K::O I 
VKUAII-I 
I'<Url 

A, to:::. 

t< f' H 
l,;t:.l ... t- '­
tOt.! , ff 4 k.11'1 
I" l to:::; I 
1\l'fl 



SET __ CY: 

CONTNU: 

CONTNUl: 
STF'BT: 

· .. i ' ~ ... . .. j ! .. \ .. i 

M<)V · F:2. ~IWH 
HOV A.R7 
F:L A 
ADD A.R2 
MOV R7,A 
JtlF' CON TNU 

HOV R2,#01H 
HOV A, f-:7 
RL A 
ADD A,R2 
MOV R7,A 

t10V 
c)UTL 
MOV 

; MOV I 
. ~N iT 
:nRr 
DEC 

.MOV 
JZ 
CALL. 
~~EL 
RETR 

DI ~:: 
~HOP 
MOV 
CALL 
HOV 

'HOVX 
HOV 
MOV 
EN 
~:.:TRT 
CALL 
~::EL 

RETR 

A, #FE1-1· 
F'1,A 
A,#?0 
T,A 
TCNTI 
T 
R6 
A, f.:,~;.· 

STPBT 
F'OF' 
RB0 

TCNTI · 
TCNT 
R0, #:::t.:.H 
F'ORT .... INIT 

- A,tt00f:l 
@R0,A 
A,ff~0H ;GIVES DELAY AFTER LAST'DATA BIT TO DtTECT STRTBT 
T,A 
TCNTI 
T 

F'OF' 
RB0 

;t*S For (86H){-#AAH & <80H><-R7 R7 contains rovd char 
BACK: 

BK:::: MOV 

I 

; CHECK CR AND 

DIS TOHI 
~::TOF' TCNT 
MOV R0, tt:36H 
CALL PORT_INIT 
MOV A,#AAH 
MOVX @R!ZI,A 
MOV R0,#8111H 
Ct'\LL PORT ... INIT .. 
MOV A,R"? 
MOVX OR0,A 

A,R7 
CF'L 
ADD 

l F !IT 
-ADD'" 
JNZ 
MOV 
JMP 

HOV 
CF'L 
ADD 
ADD 
t~OP 
.Jl 
JIIP 

A 
A, tHHH 

THIS POINT ••••••• 
A,#0EH 
f·o::· ·-· R.-1, #0:::H 
LSF::: 

A,R7 
A 
A, tti'I1H 

·A,ttlr{H 

PUMY'l 
:;:w· ;JNZ 



EX,T: SEL RB1 

F'OP: 

DJ ~; 
D I::; 
CALL 
·::TOP 
MOV 
MOV 
MOV 
OUTL 
MOV 
MOV 
EN 
:::TRT 

· ·, MOV.i 
CALL 
MOV 
MOVX 
CALL 
:::EL 
RETR 

I 
TCNTI 
F'U:::H 
TCtH 
R(., #07H 
R7,tt00H 
A,#FEH 
F' 1, A 
A,#05 
T,A 
TCNTI 
T 
R0,#8AH 
F'ORT __ INIT 
A,#FFH 
@F'0, A 
F'OF' 
RB0 

MOV R4,A 
MOV A, P:::w 
HOV R2,A 
MOV R0, tt:::7H 
CALL PORLHHT. 
MOV A~2 " 

: MOVX (dR0, A ~ 
INC Rv~ 
CALL PORl_INIT 
MOV A, fH 
MOVX @R0,A 
RET 

MOV R0, tt:::7H 
• CALL PORT _!NIT 

MOVX A,<JR0 
MOV R2,A 
INC R!ZI 
CALL PORT •• INIT 
MOVX A,@R0 
MOV R4,A 
MOV A,R2 
HOV N:W,A 
MOV A,R4 

; s~ves <88H)<-A, <97H><-PSW 

RG=no of bits in a ch~r 
R?=cha~ b~ing rcvd "i~itialized 

after. e-xt int delay.~fO'r sampling nut bit 

TO CHECK EN I FROM EX,T .•• 

; restor~s A<-<S8H>, PSW<-(S7H> 

RET 
;******************* Timer Int~rrupt Routine ********************;· 
; 

;~*******************************~**'****************************' 

INTL: 

SKIF'l0: MOV 

·:d<If"i: 

:::EL RB1 
D I ::; T C N TI c 

STOF' TCNT f-

CALL PU::::H 
R0,11:::~.H 
(.ALL 
MOVX 
Jra 

JMP 

H! 
/\~J I 

F'ORT .• INIT 
A,@R0 
SKIF'9 

BACK 

A, F'l 
(\ \! ~~ • :! I 

) 

;if (:;:~.H),#AkH th~n rovin9 char 
· ;otherwis~ rovd first bit of char 



SKIP271 

SET...FLAG: 

I NIT:~: 

INl14: 

INIT2: 

INITl: 

CAll 
MOVX 
JNZ 
EN 
CALL 
MOV 
MOVX 

JMP 

MOV 
MOV 

CALL 
Mqv 
MOVX 
INC 
DEC' 
MOV' 
JN~ 
MO 
MOV 

CALL 
iMOV 
MOVX 

·INC 
DEC 
MOV 
JNZ . 
MOV 
MOV 

·CALL 
MOV 
MOVX 
INC 
DEC 
MOV 
JNZ 
MOIJ 
.MOV 

C~l..L 
MOV 
MOVX 
ItJC 
DEC 
HOV 
JNZ 
RET 

-· 

F'ORT .. HHT 
A, @r\0 
::;KIF'27 
I 
PORT .. INIT 
A,#00H 
@R0,A 

SELF 

R:::, #06H 
R!i1,#20H 

F'ORT ... INI'T 
A,#00H 
@R0,A 
R0 
R:?. 
A,R::: 
I NIT::: 
R0,#70H 
R:::, #05H 

PORT ... INIT 
A,ft!210H 
@R0,A 
R0 
R·:· ... 
A,R::: 

: HERE ~OCS .. 20H .. 2&H . 

' 
; GET .... VALUE .. 'LO~S. II •• 7,0H •• 74H 

INIT4 
Rr2!,#A0H J A!ll •• l.SF:::,Al. •. CHR hPE,A2 •• Nq.OF CHR 
R:::, #04H 

... 

PORT •• INIT 
A,#r2!!c1H 
@R0',A 
R!21 
R::: 
A, R::: 
INIT2 
R0,#40H ;BIJFFER 
R:::, #32 

PORT .... I NIT 
A,#00H 
@R0,A 
R0 
R·:· ... 
A,RS 
INITl ·, ei-00 •• NOT TO ~~INT ••. 

I 
::;ET...FLAGl ~ 

MOVR0,#81H 
MOV R:?o, #!215H 

J81 KEEPS THE· TRACK OF PRINTING OF EITHER E~F 
1 B:k-TO SELECT PRINTING, B~ TO 

; SELECT WRITING 
INIT'i': 

CALL F'ORT ... INIT 
MOV A, lt00H . 
MOVX @f<0, A 
.INC R!21 
DEC R::: 
HOV A, R:~: 
JNZ IN I ·l''ii' 
r~ET 

;3tl%t*t*~fttttttt E~tern~l Interrupt Routine ttttttlt*~**t***~; 
; Thi~ rou~ine initializes: 

R6 <-· IHnh <no cof hit.~; in it c::h<H. > 
R? <- #00H (init. R7 contain; char being rcvd ) 
T <·· lltl~.';h lofil·.:rly f1:01' :::;:,rr·r·li.r,•J fir·=·t h't of ct,;,t·) 



LBFRP:3: . . 

~ .. -

COMNLP:~=· 

. Ct\LL 
. MOVX 

JZ 
MOV 
OUTL 
t10V 
OUTL 
MOV 
MOV 

, JMP 

HOV 
OUTL 
HOV 
<~lUTL 

_.·. ;f·MoV~, 
. · ·' MOVl, 

··• [I 
· · ": CALL 

I •:;·: INC 
DEC 
MOV 

, ; ,' ,..TNZ 

F'CfH ~HHT 
A, ~f.:O 
LBn:P::: 
A, #FTH 
Pl T A 
A,f!A0H 
F'2,A 
A,R7 
R0,A 

• COMNLP::: 

A,ttFEH 
F' 1, A 
A,tt40H' 
P2,A 

A,@R!21 
R7,A 
Bf<2 
R!21 
R~5 · 
A, f\:5 
GBOU. 

~ GIVES THE NORMAL CR LF •• 
CRLF: II 

! 
:; 

INIT5: ·'. 

HOV 
MOV 

CALL 
MOV 

; HOVX 
'·-rNc: . -··. rwc 
t MOV 

JNZ 
,· MOV 
--~ (.:ALL 

-' ·MOV 
:: CALL 

·MOV 
·cALL 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOVX 
MOV 
CALL 
MOV 
CALL 
MOV 
MOVX 
MOV. 
CALL 
MOV 
MOVX 
MCiV 
CALL 
MOV 
MOVX 
INC 
CAI~L 
MOVX 
MOV 
CALL 

"MOV 
CF'L 
MOVX 
'M.QV 

R0,#70H 
R:::, tt0:::H 

PORT .... ! NIT 
A,tt0!21H 
@f\0, A 
R0 
R·:· ., .... . 
A, R::: 
INil'~i 
R7, #~Hll~ 
[1~(2 

R7,#1BH 
· BK2 

R7, #::::::H 
Bk2 
R7,#24H 
BK2 
R7,#0AH 
BK2 
R!21,#A!21H 
PORT ... IN IT 
A,@R0 
R7,A 
~::ET .... FLAC 
.R!21, UA0H 
PORT .. .! NIT-

, A,R7 
<~1~0, A 
R0, ttC:6H 
F'OIH .... INIT . 
A,IIAAH 
01~!2l,A 
R0,1181H 
PORT .... I NIT 
,A,ti1210H 
@1:;:0,A 
R0 
F'ORT ... INIT 
A,@R0 
Rl ,A 
PORT .... INIT 
A,Rl 
A 
@R0,A 
f\0, n:::AH 



LBFRP2: 

COMNLP2: 

· GBCk/.: 

.. !,......._......, ............... . 
tiU\1 h:4 ,. 1\ 
JNl :;JJ p~; 
J t'iF' C 1·: L. F 

t\OV 
CALL 
J·IOVX 
JZ 
MOV 

f;: l, !( /::H 
PORT. Jt~IT 
A,C•F:J 
:::;J<F'F' ; l::h:LI 
F\4, liFFH. 

HOV R7, :fi Hll·l 
CALL Bl<:: 
t10V Ri', ~!4-BH 
CALL Bl<2 
MOV A,R4 
~10V R7,A 
CALL Bl<~~ 
MOV R7 .. U00H 
CALL Bl<~~ 
MqV R0,U00H 
MOV R0,#00H 
MOV A,R4 
MOV R5,A 

MOV 
MOV 
MOV 

'GALL 
. MOVX 

JZ 
HOV 
OIJTL 

A,R0 
R7,A 
R0,#82H 
PORT ... .! NIT 
A,@R0 
LBFRF'2 
A,#FEH 
P1 ,A 

.,. MOV -
' OLITL 

MOV 
·MOV 
JHF' 

A, #'90H 
P2,·A 
A,FO 
F:k1: A 
COMNLF'~' 

MOV A, #F"EH 
OUTL F'1,A 
MOV A, tt:::0H 
OIJTL F'2,A 

MOVX 
MOV 
CALL 
INC 
DEC 
MOV 
JNZ 
MOV 
CALL 
MOVX 
JZ 
MOV 
MOV 
CALL 
HOV 
CALL 
MOV 
MOIJ 
CALL 
MOIJ 
CALL 
M01/ 

MOV 
M01/ 

t10V 

t1!;1J 
t11.l 1/ 

MtW 

A,@R0 
R7,A 
BK2 
R0 
R5 
A,R5 
(;J:•CK4 
R1, ttnH 
F'ORT INIT 
A,@Ri 
CRLF 
R4,A 
R7,#1BH 
BK2 
R7,#4BH 

·..! BK2 
· _ A,f~4 

R7,A 
Bk2 
R7,U00H 
BK? 
R0, H0~~H 
R0.1'1WH 
A.IH 
P~:; . r, 
r, .r.· \ 

1~:/' 
!·'('' .. 'II 

10 (:[ rJIMi!iO ........ 



CIJMNt-'::<: 

CAt\ 'f .... (l~f::: 

LBFRF'l: 

COMNLPl: 

... ~-·---- -·· 
UUII.. l·'l .• A 
MUV A, It (llH 
UU II. I·'~·!, A 

MUV A, t\ ( 
MUV k~ .• A 
t1UVX A,(!lt\1::.1 
MUV K f, A 
CALL i:!K::! 
.LNC 1\1::.1 
l.>t.C t\~ ,I 

M!J'/ A, t.:::• 
JNL. L;Bu<.::• 

MOV f\l,#tiH 
CALL 1-'!Jt\ I .... .LNll 
MOVX A,f.!lt\1 
J .( ·~ CAl-\ 'f ... .lltr:: 

'··' MuJ t\4, #t- HI .. 
MOV 
CALL 
MOl/ 

, CALL 
. MIJV 

CALL 
.MOV 
CALL 

'MOV. 
. CALL 

MLIV 
CALL 
MOV -
CALL 
MOV 
MOV 
CALL 
MIJV 
CALL 
MOV 

.. MLIV 
MOV 

MOV 
' MOV 

MOV 
CALL 
MOVX 
Jl 
MOV 
OUIL 
MOV 
OUIL 
MOV 
MOV 
JMF'. 

Rt,#l"LIH 
HK~~· 

t\f,#llJH 
HK<~ 

" (, tt::::::~·l 
HK<! 
t\f,#lfH 
HK<! 
t\ I, #IMH 
.I:IK:·! 
K f, # 1!3H 
.I:IK:l 
Rt,tt41:fH 
.t:w/' 
A,l\4 
1-\ t, A 
Bt<;.::~ 
I'< t, !H.li::.'IH 
BK~~ . 
t\1::.1, tH:llc.'H 
A1 R4 
K!;:i,A 

A,R0 
t\ I, A 
R0~ IW2H 
1-'Lit\ I .... 1 N 1 T 
At@R0 
l.l:lfRPl 
A,#FEH 
F'l, A 
A,tt80H 
P::!,A 
A,Rl 
R0,A 
COt1NLP1 

MOV A,#FEH 
OUTL Pl,A 
MOV A,#20H 
OUTL F'2,A 

MOVX 
MOV 
CALL 
INC 
DEC 
MOV 
JNZ 
MOV 
CALL 
~1(11/ X 

· A,@R121 
R'7~ A 
BK2 
R0 
R5 
A,R5 
(;[l(:K;;~ 

nr\~ .. 7 i~1 1 
/\. <arn 

32 



; TO BE ADDED 
GBCK:::: 

IJBFRF'2C 

C0t1NF'2C 

GBCK5: 

1.1 t.fl- Iii"'::: : 

;.n 
MOV R4,A 
HOV R'5, t\ 
MOV R7. #lBH 

~0'- g:II4BH 
CALL Bk2 
MOV A,R4 
MOV R7,A 
CALL BK2 . 
MOV f(7, lt00H 
CALL Bf(2 
MOV R0 .• lt0~H 

FROM HERE •.. ;· •••... ' . I ~Ill/ 

MOV 
MOV 
MC11J 
C~LL 
MOVX 
JZ 
MOV 
OUTL 
Mov· 
OUTL· 
JMF' 

MOV 
OUTL 
MOV 

A,R0 
~7 ,A • 

' R0, #82H 
., ~ i=='ORT ... IN IT 

A,@R0 
t IJBFRF'2 

A,tiFEH 
F' 1, A 
A,#C0H 
F'2,A 
COMNF'2 

. -..... 

OUTL ·-

A,#FEH 
F'1,A 
A,#60H 
F';.:!,A ~ 

.MOV 
MOV 
MOVX 
MOV 
CALL 
INC 
DEC 

.MOV 
JNZ 
MOV 
CALL 
HOVX 
JZ 
MOV 
HOV 
MOV 
CALL 
MOV 
CALL 
MOV 
MOV 
CALL 
MOV 
CALL 
HOV 

· MOV 
MCJV 
MUV 
CALL 
MIJVX 
JL 
MIJV 
CJUIL 
MOV 
OUIL 
.JMt' 

r1< '" 

A,R7 
R0,..A 
A,@R0 
R7,A 
BK2 . 
R0 
R5 
A,R5 
GBCK::: 
R1,#72H 
F'ORT .. .INIT 
A,@R1 
CARY ... ON2 
R4,A nn 
R5,A 
R7,#1BH 
BK2 
R7,#4BH 
BK2 
A,R4 
R7,A 
BK2 
R7,#00H 
BK2 
~0,#00H 

A,R0 
t<l, A 
to!~, tt::::·.'H 
1-'0to! l ... lNll 
A,<~tm 

Ul:H·kl-'::: 
A, Iff- ~.H 
I-' 1, A 
A, UlllHI 
1-'·,·'. ,A 
Cl..lMI'J.,..'::: 

1\.ftffH 
• .! .r r. -.. ~ .. - .:· • ·"' "

1 
.. .- ··.-:- .. t 'I••'' 



'T'HRD .F'G: 

."'\ 

-cot=· v ::u 

""'· COMNL ::: : 

~SKIP!: 

f;t:,l ... VALUE:.I . 
.-".) _, 

.:» 

.J :::K 11·'£·~· ~ 

0 L o 

\ ; 

f<'F T 

MnV 
CALL 
MCl\1 
Mov·w: 
t10V 
CALL 
MOVX 
MOV 
HOV 

F i . t1.~·1ti 
f"'(h; J >;' 

t·.~rr·FH 

c•r;· 1 • 1\ 
P l • l! ~:,:·H 
f·()p T .... I II IT 
A,@Fd 
Rl ,A 
R4, !lt~:::H 

CALl ... F'ORT.. IN J l 
MOVX A, <~R>3 
MOV R2,A 
t101J A, F:0 
MOV i R7.A 
HOV : R0 ~ #t:::ll 
tALL 1 PO~T INIT 

· HOVX A, <:!IF'\~l 
JZ LBFF'c::: 
HOV ·A .• #FEH 
OUTL P1.,A 

' MOV A, #AIJH 
OIJTL F'2,A 
MOV A, F'<l 
HOV R!O,A 

I JMP . COMNL::: 

MOV 
OUTL 
MOV 
OU'fl 

HOV'A,R2 

A,#FEH 
E:J. , A 
A~ #40H .. 
P2 .• A 

·HOVX @Rl,A 
. INC R!ZI 
INC Rl 
DEC R4 
MOV: A,R4. 
JZ . SKIF'l 
JMP COPY3 

MOV 
r · MOV 

MOV 
I CALL 

MOV 
MIJVX 
RE:.I. 

A,Rl 
R7,A 
R1,ft22H 
Pf?RT .. INIT 
A, f(l 
I.:'K 1, A 

MOV I<~, ffA;.~~-1 
~ALL ~UI'<I_1Nll 
MUVX A,!.!'~\~ 
MIJV I'<'L,A 
C..:~·'L A 
ALIU A': tt~lH 
Allll A,tt::C~ 
ANL A, tt:::~H 
JNL ::aut·';N. 
JMI-' Ali·N;~ 

t-·~, tt-/UH 
f-'IJI'< I .. lN 1 I 
A, ttl- 1-H 
lat(~,A 

Adt::::-! 
A ~;~·}/ .. 
A,-ril1lH 
'\ .. t\/ 
1•:. I ' (\ 



I 
. ~ 

.I 

I 
'( 

--

.,. AOitf~l 

' --.. 

-"' 
""'AOIN4r . Jl.' .' 

)· 

J CALCULAft:.~ 
)\1HN3r . 

"" ') 

-­'"·"" 

'~RPER: 
.J'DTN21 

HOVX 

~ 

PRF'ERl: HOVX 
1. ' 

~OMF'.R: 

-... 
tt-L .. •• ':\ ·a+ :-
AJW A, •u.HH 
PIOO \ A, ff::$0! 
JL AVItf4, 
ANL .-A, ffi::.,H 
JL AVIff4 
rwv. t<.,, ltt'lH., 
CALL PU~I_lNlt 
MCJV A,ff""H 
MUVX ~~.,,A 
MUV A, ff:::IL 
Ct-'L A 
AVV A, ffltHH 
AVV A,t.:~ 
MliV f<:t,A 
Mov' k4,A 
MIJV J. t<:.:f, ft" fH 

I I I 

M<JV ·~ ·A, R2 
AVV A,t<4 
HOV I R4,A 
01:.1,; t<:;$ 
MOV A,R3 
JNL. · ALliN!:> 

• I MOV I R0, #'12H 
t:ALL r-:·ut< r .... l N 1,~ 
MOV A,R4 J 
JNl Pt<P~~~ c; 

1 MOV A, #FfH 

. MOVX 
I f<l:.f - .. \ .. 

.MOV A,R2 
MUV R4,A "' 
MOV' · R:::, #0 7H 

'll'ft t<l:.MAJ.N!NI.> .ttY It:.~:: 

MUV 
AVV 
MOV .. 
01:.1,;' 
MOV 
JNZ 
HOV 
CALL 

•. MOV 
NOP 

A,t<:t 
A,t<4 

· R4,A 
R:;t 
A,R3 
ADTN3 
R0,1t71H 
PORT __ INil 
A,R4 

JNZ PRPER 
HOV A,ttFFH 

· @R0,A 
RET 

HOV A,R2 
HOV R4,A . 
HOV .R3~ 107H . 

HOV 
ADD 
HOV 
DEC 
MOV 
JNZ 
HOV 
CALL 
HOV 
NOP 

A,R2 
A,R4 
R4,A 
RS 
A,R::.~ 
ADTNJ. 
R0,170H 
F'ORT __ INIT 
A,k4. 

JNZ PRPER1 
MOV A,#FFH 
@R0,A 
RET 



-· = 

.. , 
\ 

~ETTE~! 
-! • 

•• LOOP: 

4jHREE1 

:.;;;ouR: 

:~,-
.f.:· 

~ . . 

lOOP 1.: ,.)_ , 

·j 

~IVE: 

~. 

:Jf.N: 

~ 
::A~VEN: 

• 

-· 

... . ..... 
nllv 
CALL 
I'IOVX 
MOV 
C:F'L 
ADD 
ADD . 
NOP 
NOF'· 
NOP 
NOP 
JZ 
JMP 

.MOV. 
CALL 
MOVX 
CF'l 
ADD • i' 
HOV : .. I 

MOV 
ADD 
JNZ 

· JMP: 

MOV 
' ADD ;~ 

.' MOV. 
MOV 
ADD 
NOP 
JNZ 
JMP 

INC' 
MOV 
ADD 

- JNZ 
·)?JMP 

INC' 
HOI 
ADD 
NOP 
NOP 
NOP 
Jr1Z 
JMF' 

MOV 
ADD 
MOV 

MOV 
ADD 
JNZ 
JMP 

INC 
GALL 
ADD 
JZ 
JHF' 

INC 

MOV 
ADD 
:uz 

- JHP · 

,. -3 6 

., .. 'f!~1tf 
t\ \:J' ,~ ".l1 

'a, •••.. 

PORT _INIT 
A,@R0 
R7,A 
A 
A, #01H 
A,#08H 

LETTER 
FIGURE 

R0, tt:::0H 
PORT .... INIT 
A,@R0 
A 
A,tt01H 
R7,A 

R:3, #00H. 
A,#00H 
ONE 
CHNOl 

A,R::: 
A,#05 

. R:3, A 
A,R7 
A,R3 

-mo 
CHNOl ~ 

" R·::o .... 
A,R7 
A,R::: 
THREE 
CHNOl 

R:2: 
A,R7 
A,R3 

FOUR 
CHNOl •: 

A, R::: 
A,(#02H 
R:3~A 

A,R7 
A,R:?. 
FIVE 
CHN01 

R3 
CHk:_CHR 
'A,~0EH 
TE 

LOOF'l 

R·=· ·-· 
A,R7 
A,R::: 
SEVEN 
CHNel. 



I .. OOF';?.: 

\ 

, --JGHT: 

\"", 

NINE: r 
1
-

~ 

CHN01: 

• 

LOOF'4Z -LOOI='5: 

CHN02: 
.I 

CALL 
ADD 
mz 
JNC 

HOV" 
ADD 
JUZ 
.J~P-; 
INC 
CALL 
ADD 
JNl 
INC 
INC: 
MOV 
ADD 
JNZ 
JHF' 

1• OW _CHR 
. A, ttl4H 

l. OOP2 
f;•·:! 

A,P7 
A, R;: 
EIGHT· 
C:HN01 

F:::: 
C:HK .. CHR 
A,ltlBH 
LOOP::: 
F:::: 
R:~ 
A,R7 
A,R::: 

I NINE 
CH~W1 

INC: R::: 
MOV A,R7 

'ADD: A, R::: 
JZ CHN01 
JMP·LOOP4 

MOV 
CALL 
MOV 
MOVX 

-~Et 

MOV 

MOV 

·R121,,1tA1H 
PORT .... I NIT 
A,#1211H 
QB.0,A . 
r!tiP--:... .... : ........ -- ---
1 •• 

R:::, tt01W 

A,R7 
ADD A, R::: 
JZ 
MOV 

·MOV 
ADD 
JZ 
MOV 
MOV 
ADD 
JZ 
HOV 
MOV 
ADD 
JZ 
MOV 
MOV 
ADD 
JZ 
HOV 
MOV 
ADD 
JZ 
JHP 

Mt:iV~' 
cALL 
MOV 
MOVX· 
RET'' 

HOV 
CALL. 
MOV'· 
MOV'< 
liLT-

CHN02 
R:::, lt03H 
A,R7 
A, R::: 
CHN02 
R:3, tt0ElH 
A,R7 
A, f~::: 
CHN02 
R::::, #14H 
A .Fa'' · 
A~ R::: 
CHN02 
R:::, #l.CH 
A, R"l 
A, R::: 
OHN0~7! 
R~,tt1FH 
A'~'R7 
A; R::: 

'-£HN02 
CHNO::: 

I R0, #A1H 
F'ORT INIT 
A, #121-iH 
OR0,A 

; JMp.,.. •.. -

R0,#A1H 
PORT...! NIT 

- A,IHBH 
()1~121,A 

:.JMF' 

·.-]? 



•DIJMY5: 

DUM11: 

~. "' .. 

··, . \ .. f 
DUM8: 

;.\ 

DUMa~: 

DUM: 

DUM5: 

DUMl: INC 

f1V•i 
CALL 
MOVX 
CF'L 
ADD 
MOV 
tlOV 
ADD 
JNZ 
JMP 

t10V 
MOV 
ADD 
mz 
JMF' 

' 
MOV 
MO~ 
AD. 
JNZ 
JMF' 

:MOV 
MOV 
ADD 
NOP 
NOF' 
NOP 
NOP 
NOP -JNZ 
JMP 

MOV 
MOV 
ADD 
JNZ 
.JMF' 

DUM 

h"O. fl :':~H 
FCfd .HJIT 
1> .• r~F;·0 

A,tt~11H 
F·? ,,\ 
F·::.#W·H 
A .• F::: 
DI.IMY<:i 
CHtlOl 

R::, ue·;·H 
A,.R7 
A, r-:::: 
DUMY4 
CHNOl 

R:::, 110CH 
A,R7 
A, R:~: 
DUM11 
CHNOl. 

R:::, fi11H 
A, In 
A, R:~: 

.. 
DUM::: 
CHN01 

R:::, n t::::H 
A,R7 
A, R::: 
DUM10 
CHNOt 

R:::, #171-1 
A,R7 
A, R::: 

MOV 
MOV 
ADD 
JNZ 
JMF' 
MOV 
MOV 
ADD 
NOF' 
NOF' 

CHNOl 
R:::,ttl?H 
A,R7 . 
A, R::: '· 

NOF' 
JNZ DUM5 
JMF' CHNOl 
INC 
MOV 
ADO­
NOP 
NOP 
NOP 

R·:· ·-· A,R7 
A, R:3 

JtlZ DUM1 
JMP CHN01 
R:=.: 
INC 

'1NC 
MOV 
ADD 

.. :NbF' 

R·:. ·-· 
R ·~· • .. • 
A, ro 
A, R:=.: 

J11. OVER 

'NCJP 
NOF' 
,Jz 
lMf' DUM~ ;JNZ D~ ~ .... ~ .. ~------



----~----·-. ·i. ,·, 

DU:i.::: I tic. 

JMFL:.GH: . 

DUM:~::: JMF' 
CHK •.. CHR: 

ORDATA: 

F'RIT: 

•'' 11. 

SKIP7: 

GET ..• FLI 

OKY~ 

I 

..;L .. ·-·· .• 

.1t'f 
F.::: 
MOV r.. .. f;o? 
A[l[) t\. Fi' :: 
tJ(lf' 

tKlF' 
POP 
NOF' 
NOP 
NOP 
J7 JMF' CH 
JMF' DUM::: 

.n1F' CHNOl 
LOOP4 

M(l~ A, R::: 
CF'L A 
ADD A,!I!211H 
I?E1 

MOV R4, tllJ, 
MOV R0, #4k~H 
:M.OV R1.,tt5!21H 

CALL 
MOVX 
MOV. 
MOVX 
ORL 
MOVX 

, :INC -
\'lNC 
. DEC 

HOV 
JZ 
JMP 

RET 

'MOV 
CALL 
MOVX 
MOV 
RET 

PORT ... INil 
A,@R!21 
R7,A 
A,@R1 
A,R7 
@R!21,A 
R!21 .. 
R1 '' 
R4 ~ 
A,R4 
~::KIF'7 . 
F'RIT ; JNZ 

R0,#A0H 
PORT .... I NIT 
A,@R0 
R5,A 

IN A,F'l 
JB2 OKY o 
JMF' BK2 

CALL 
MOV 
OUTL. 
MOV 
OUTL 
HOV 
OUTL 
NOF' 
NOP 
NOF' 
NOP 
NOF' 
HOP 
NOF' 
NOP 
NOF' 
NOF' 
NOF' 
NOF' 
NOF' 
tWF' 

PORT .. .IN IT 
A,tt!21AH 
F'l,A 
A,R7 
F'~!, A 
A,#0BH 
P1,A 

PRIT 



,,· 40 
l .... 

tlt1?" ... ..... -···"-~··~· ·-

NOF' 
NOP 
HOV A,ltFEH 
OUTL F' 1, A 
RET 

F'ORT __ IN IT: 
HO '-'l1TEFE F'l, 

O~)V , , tt0H 
Ul1Tft:::P2, 

~Ur,; ;EI>D~:; HE [-·------.. -
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