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BARCODE READER VIA RS 232-C

i
Surapong Surabotsopon
Somboon  Likitcharoenpan
Somyot Junnapiya Advisor
1988

Abstract.

This thesis presents the development of bar code reader
as an equipment used to read bar codes. The inputs achieve from
Digital Scanner of a video tape recoder are TTL logic signal. And
then passes it to Microprocessor for converting to ASCII code. The
output from Microprocessor 1is then transmitted wvia RS 232-C to
Microcompuﬁer (IBM PC). In order to be convenient ,the bar -eodes are

printed by using Bit image mode of dot metrix printer.
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9 9 uidilaganeiu 2 3T fa nsliwusgdanaduasan ey uelu
<t o ¢ : ¢
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RS-232C ) LuauWﬂauan1muude1ﬂﬂ1 udawana .
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uazasraiura lafdinioasloTan  ( LED uazTuTmnfﬁuﬁdLma1
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(u.v' o
nTNBRLaaT NN iiuiigy ( Sensor )

a - i o ] 't
NAUTANANINGIAY  Iuausiivine usnu luten S aenn

Y o S 4 [N
Tﬂﬂﬂ??ﬂ?zﬂjﬁquﬂmﬂlNﬂNﬂ11ﬁ8ﬂau

lll 4] 0
wa L Nae e RN Ra LAY

aneaduls ¢ Absorb ) Ml Fulifhew  Feduyatiasnania T limiwdaiaaf

az;ﬁuﬁqgﬂﬁ 3.1 i EuemHunnTignavag q AT
ifau w9 ( voltage comparator )
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Transistor
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ﬁmmﬂmnaqaﬁnuﬂuqoﬂi

Comparat.or

s luTaTe0s0in Laadn lhaanuuyti e 18 L @ 3ava waiiauau

zuu I TavTuss dee a9 11 T aFava matiauay - Svind lunsau

fnnuaaia i 18e  andTssans
1ﬂ501u7ﬂ1nauﬁaLmaéuuuagnin
- z-80 \ihdfila « cPU )
- ®WMiEAI WS ( MEMORY )
- dauﬁqﬁamdaﬁuqunsénﬂauan ( I/0 INTERFACE )

- Z-88 PIO
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- 7-88 CIC

- 8251 USART
- #9302t ( DECODER )
Taelareaivmavisu Wlas i dditadild  dwnantdeu fuulan

1nasundu ( BLOCK DIAGRAM ) 1ﬁﬁqguﬁ 3.2

CrU K ) MEMORY

7
Ml [~
| A PIO 1/0 DEVICE

TN

DECODER | cre

U

CA RN GY

8251 INPUT PORT
USART OF MCU

=~ o
it 3.2 uanvudonleesunsuzesreunlulasTus i 1a tof
fl4 fuaFo s mTauoy
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3.3)  71gaz1 dgal dgafuatnsaunas v Y Wwreuy Tt s s L da s

3.3.1) Z-89 CPU

- o 8 & 4 [¥3
Z-80 Lﬁumqﬂdnqunﬂsanﬂunqnum Tvssnavhazasiiliznamdn o

1. ARITHMETICS LOGIC UNIT (ALU) vhoniasiinating lunng
Awoniledthingmumeeindndnd  wasnisnashiikiuneaainde .

2. CONTROL UNIT Lﬁuwﬁ1aﬁﬁﬁwﬁﬁﬁqun11dqﬁg@1m1ﬂﬂauquqﬂn1&
. @1 4 TenFaufu cpU Vit wiiulfadnegnitas.

3. DATA BUS \fuiiddasfidn1e ( BIDIRECTIONAL ) & lflung
dqﬁﬂuﬁagaizwiqq CPU ﬁuqﬂﬂségu 9 e luge 5ﬁu1utﬁun3@ﬁﬁnaq§a§a ( DATA

BUS ) qziuaéﬁuﬁﬁﬂnaa cpu 1dulunsfinas Z-88 CPU ﬂquﬁﬂuﬁagaﬁaz 8 in -

¥
(Y3

ﬁvuunsﬁﬁﬁuautﬁunaqﬁﬁﬁagatﬁu 8 15u.
4. CONTROL BUS  viaiisaaueu vihidianaidgn
: . es dh
UNI-DIRECTIONAL BUS )  ilifluntrdwindannmasvan Bifuaunadane q T,
5. ADDRESS BUS iiidnmiviaan Hdseiuauaat asdann CPU
aanWﬂﬁqwﬁaaQQﬂuﬁﬁtﬁa1zgﬁ1uuﬁeﬁﬁEQﬂ11%uu?adqﬁa§a n%aqﬂszgﬁﬁunﬁqnae
' : W
waIn I/0 ( INPUT/OUTPUT PORT ) ﬁ CPU aﬂQﬂWTaQWQQQﬂ.
<y 4
I L aadanvlu Z-88 CPU
' b [ (40 ) (40
wivaantih 2 nquﬁa FAIR AT 9 1 uasiIdLaadTImn
v
T WSS,
< dad o A 1 & o 0
1. Tdeanwiiminly winthdigieatmin Toun a,B,c,D,
Y » ' ¥,
E,H,L ﬁﬂqqujnuwm 8 1n %qatma%twaﬂﬁqﬁtﬁuiagaidﬂiﬂa UANIINUHIHIWN TR
a ] ) <y 3 £y} [y} c ] o aMu
1unagaqwnnu1ﬂﬂ1ﬂuwﬁnsaaﬂaqznﬁnqiaﬁana§a1ﬂLnuTﬁquwudﬂnaﬁuwwn1m WAL
( . 9 ‘lo Id L]
FAdimatdrTae Hun a?,8,0°,0°,E%, 8,1’ %ﬂLﬂu?aatma1ﬁnﬁnﬁﬁﬁlnuﬁagaﬁ
d o < I's ' I'4 .o o
W nTIRLaadvin  Fadiaad A 1Jandn UaAANIALAAT (ACCUMULATOR) wwilind
& v v iV s o < r'd - a A
‘LﬂUﬂaHaﬁﬂﬂ1ﬁ1ﬂ1ﬂ1ﬁﬂﬂﬂ1ﬂ1nu1uﬂﬁ1ﬂﬂﬁﬂNﬂﬁﬂﬁﬂT uaﬂaﬂnanTﬁnunaganuqm 16

1in 5u§ﬁqﬁ @8 AF,BC,DE,HL.
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¢ Crystal ) mwm 2 MHz i nlieaawd  niiSeindanad Bl
CPU,PIO,CTC uaw 8261 USART dwiuilggnaninBn i I fhisiasnnadebiaa
( BAUD RATE ) ‘Wiun 8251 i isanna I cTc  wamawdsannanndninasas-

\ 1)
MRILvAe 48080 Hz uRniwnilaubiiiun Txe uas Rxe pav 8251 a1 1356

ﬁﬁiﬁqﬁaganﬁﬂﬁu 4800 Baud.

2.08 MHz.
1LY

To Z-80
iK 1 system clock .

K
J- AAA AAA —
100p A B
1 e
= Lsaq LS84
. 7/

gﬂﬁ3.4uamo1@ﬂ1ﬂ¥ﬂqﬁmmﬁmuﬂanwﬁ1¥1uisuu1uTﬂﬁTuiLﬁatfaf

3.3.3)  ¥28A2IHAT  (MEMORY)
Tudumaemiazanudn  dwatoutvaan iy 2 dw 8a VBRI

#iia ROM ( Read Only Memory ) Tlezl¥laZiund 2716 Fwifiu EPROM muine 2Kks
bit F1¥ifiu MONITOR PROGRAM waswmiaza < iia RAM  Random Access
Memory ) laal¥laiuad 6116 Fwiihi STATIC RaM muia 2K#8 bit

AWUVUNLAR L ATHIAY ROM 2t SuDA Wiy @200H 9 @TFFH  uas

WARLATRTENY RAM 3L Junewinis 1000H 59 17FFH.
b 74
“lunnaatiid decoder address TxMi19 ROM #ia RAM #nl85diia
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11 WR Ga [naaT9iit RAM (A8 w9159 97 1 RAM (Saiiaiien.
- z ;

11 MREQ @aflunn CE ©avfly ROM uas RAM Aa  fHnaldannadiiasnis
<4 [} o ¢ o vMpd I .
LIammingaausniagwunsal Jan Titie 2 é.

11 A12 1fun1T decode address dnazidantuaniaTalm TEwing

" - A A T '
000@-@7FFH wia 1000-17FFH. lassimdul2afinadfiilaniuionalunasitanuan asd
u &

\iB A, = 1 Aidwisaiien RaM 1.

PIN CONFIGURATION m YT I B vee tsw)
A2 233 Aag
ag(]3 22 [Jag
AqC] 4 21 vep
a30)s 20 [ &€ .
s PIN NAMES
Azl: uPD \9 :] A0 AO-A") Addressss
aCl? 216 [ cEeam hit4 Output Ensbie
Agl ] 8 17 3 07 0909 Data Outpunn .
Og 9 16 Og CE/PGM Chip Enable/Program
0, o 15{J 0g
o [CIn 14 [ 04
tovi GND [} 12 13{J03
TABLE 1. MODE SELECTION
PINS |

MODE CErpgm OF Ver| Vcc | outPuTts

Resd Mg ViL 45 5 Oourt

Stangby ViH Don't Care +5 [ ¢85 High 2

Program Pulsed Vi 10 Viy ViH 425 | 5 Oin

Program Verily vie Vit +25 | +5 Dourt

Program Inhitit Vit Vin +25 | +5 High 2

ViHend Vi sre TTL high level (1) snd TTL low levsl
0"} respectively. !

7 3.5 udavnfignadne 9 rasmitaaradan i luss
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3.3.4) & ataad ( Decoder )
Taz' ¥ laFiuat 7415139 ( 2 to 4 lines decoder ) wasn190am
ﬂanaq%‘ﬁg 190 likaataTaiidnas A uax A, b e
AT NUTANNT decoder

A A I/0 PORT

7 a
@ 1 Z-80 CTC ( 4@H-42H )
1 )] Z2-88 PIO ( 8QH-83H )
1 1 8251 USART ( C@H-C1H )
s 3 a (%] 0D 4
R?7 2 B Y1 0 =1 To CTC
74LS 139 o ol & To PIO
s T 8a2ci
IORG : 1 O G Y3 0D 2 o

o > P/
31]71 3.6 UFAANINITNAATUR

3.3.5) dauqﬁmzﬁ?ﬂﬁ’ﬁmdaﬁuﬁwmamm‘f‘ngn (1/0)

3.3.5.1) 2Z-80 PIO ( Parallel I/0)

: ﬂuqﬂﬂ‘m‘aﬁ‘lﬂuﬂw L %I’ausiaﬁuqﬂn‘stﬁﬁugn— L Tagivii
ﬁtﬁuﬁqﬁﬂuﬁagmmﬁw %ﬁgﬁuqﬂﬂ'sfﬁ 1/0 Tnsiumidsasisymaswain 170

2
2 '3
ﬂﬂaqunaﬁ Z-88 PIO ﬁ ﬂizﬂﬂHQQﬂuﬂ%ﬂ 2 q@ aﬂ Wﬂ%ﬂ A uazwain B uazn1y
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(3aavwadnine 0 malu PIo B naein 1 Taann1 Hupn avaiia A, uaz A aniin
umn B/A war C/D maw PIO @wady laz B/A asiwiinidamuadn  Hraadniih
"g" 3anwadn A uazaadniie "1 (Ranuatn B daw oD dwdihdidannnt 1w
mawain  Haainifle "e” vunnaRandunasiawa uaeBuiuaadn "1 s
nﬂﬁtﬁanwﬂqaﬂququ Eﬂﬁ 3.7 udaNBAMNWAIN 9 1Ay Z-80 PIO.

AT v unae Z-88 PIO #HvdwaTautivaan: thmmnsdnume ¢ Mode )
wEwaaIm ez N1 1 .

Mode @ taﬁﬁynuuumsqqaauﬁmgﬁm ( Handshaking )

Mode 1 Buwnuuumya3Ravsn W -

Mode 2 Euyn—Laﬁﬁynuuum1dﬂaauﬁmmﬂmﬂaaﬁﬁnﬂq
( Bidirectional )

Mode 3 ‘lHwadn A uaz wa'n B \unsnaueu

A w¥ulunmien Hew B dannameny Mode @ uar Mode 1
Toali P, ihduwnd wivdudyeaadn TIL Andhdwatiaay  was'li pe, i
Laﬁﬁgﬂﬁﬁﬂ%ﬂ1ﬂ1§1uﬂﬁ1ﬁu§11wﬁLﬁﬂquuuﬁuﬁsLﬁau ( piazo electric sounder )
LiaLERRANENITINe 3 Fnunsie aa.

1. TaalHuananiaznnT Sudunnsiiv a3 Datataewida RESET
Lﬂéaqqnﬁiﬂw¥auﬂs%u§ﬂ¥anﬂqﬁdﬁﬁusﬁﬂunuWﬁuﬁa Toe it o aiein BIP

o\ nanﬂQWNQﬂﬁaqqunﬂ7dﬁu§a§a7maqzﬁ;ﬁaqﬁﬂﬁu BIP

3. dwandwtayatouaaseilidavéiviiv-1u ( BIP-BIP )
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——s | iGAG re; [e—e Ml zgr29 []ee
— T 5, fe—e oo (11 EZ00PI0O 31 re,
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Figure 1. Pln Functions Flgure 2a. 40-pIn Dual-In-Line Packagoe (DIP),

Pin Asslgnments

gﬁﬁ 3.7 udavndonnaeng q mas Z-88 PIO

3.3.5.2) Z-80 CTC ( Counter-Timer Chip )
Lﬁ%gﬂﬂ?&ﬁqiﬁﬁﬂ§nLﬁﬂ?ﬁﬂ?ﬁﬂﬁﬂﬂﬂﬁ1ﬂﬂ?ﬁﬁﬂ1ﬁ Toa W Tuwnaw 2
nﬂa1uﬁqqq7ﬁua§ 4 tor wEnAINiY Fa 4 qﬂﬁaﬁuﬂiaTuiuniuqﬁﬁwqﬂuTﬁ Y
2437 ( Counter ) 382937691987 ¢ Timer ) Tuudazqﬂt?aﬂiﬁ UHUR
¢ Channel ) ‘las@ig i cSo uaz cs1 il Ranutmuadne q dwiunag e

*7
184 CTC i,

CSo - Cs1 ACTIVE CHANNEL
2 0 2
2 1
1 7] ' 2
‘ 1 1 . 3
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\fhn9a18et1an  Timer Mode ) Tasmiamiuyann@nizaeTuming
Prescaler Register 9w 9nlusunsnlinsdaaen 16 wia 256 1§ uiade
flaufana iy Timer Constant Register dndavile 4 Time Constant
Register 1 dw170TUunTuA1Asi1a1 ( Timer Constant ) mia 8 inld °
ﬂﬁﬂﬁu Down Counter 3r1a1@a1 Time Constant unMATiHL uaztﬂaﬁﬁaﬁtﬁu 2

s lidannament  active ) .anu fzn TO ( Time Out ).

tiuaessiiu ¢ Counter Mode ) 7.61am11‘l’n‘ﬁgm“wm§u1;m’-nnmauanm

#1N19a0A7 Decrement A1AWN 4 Counter Register Iaseinuifmniemn CLK/TRG

' 4 ' .
dw¥ulu Mode # 3z lifinng ¥ Prescaler Register WAz
azafinly Tiner Mode idlavhnatiivasiiy ¢ as lidunnauaaiiasnuniisn ZC

( Zero Count ) ZNhRazALAHIfy TO.

gwHunaathan Tendurems  Wlimnalunwe o ot
naﬂmaﬁﬁmmﬂiﬂnﬁwaﬁzw ( 2 MHz ) ®7U Prescaler Register R RN b
Ve 16 warluriuna 1 1fuavadiinTaanaadudumon To mawutuwus Gt
191918 16 Tn Down Counter Tosildupnenndn i lunasivininfy 2 Miz w1s 16
= 125 Kiz wiatiilHiaan 8.0008 ns danagiiu 1 ade  Tagawi Wl luanatio
Lammnanasndudasiy - dnmmuus 2 1 Hueeatietsan e uEressiRan
2 MHz molvina 4800 Hz val¥iihi Baud Rate Wiun 8251 USART 3‘1]?; 3.8 WG
1l ¢ 1as Z-8@ CTC.

-31-



3.3.5.3) 8251-USART ( Universal Synchronous/Asynchronous

Reciever/Transmitter )

ihuaaiasla LsT Bwhwiigithiiafu was dqﬁagaununuﬂuﬁn
TuTar Turi ot oS uas%u—dqﬁagauuuagn1uﬁuqﬂn1ﬁnﬁauanﬁﬂuﬂinﬁwaﬂuiﬁﬁﬁ 2
Uy #a  wuudN lasiiduacatlagild  8261-USART frrdmnasing 9 daudtagéiy lugl
A A7 e 8251 1u1zuuﬁ1ﬁ?uﬁa§auunnuﬂuﬁﬂnﬁﬁg uavaviayauunaun
TwwrenadaTarii  luifwadnduynasllasdasinaad Tasfnunxnasiayauuy

aunINTay 8251 TuszuuanTﬂ1ﬁﬁudazﬁa§a aﬁgﬂﬁﬁﬂuﬂTﬂﬂ COMMAND WORD 74

1TEnaueag
- a < < 1 as Py ] ud ] <5 N
- Tavaneiint Javaai nqquaﬂqnaonagataanTquum 5 D4 8 1in
— START BIT 1 BIT @a ﬂmt?uﬁunaeﬁaaaudazQW
- PARITY BIT 1 BIT @a 7ﬁdtﬁuLauLﬁamiqanUﬂqﬂugnﬁaqnae
ﬁaﬂaﬂuudazQQ

- STOP BIT wauilaue 1 1nay 2 im  13an 16 les TusunTy

ﬁﬁw%uﬁmmﬁmuﬂﬁnﬂﬁqﬁLﬁuﬁﬁutQaﬂnaqﬁagaﬁdqaaﬂ1ﬂ
( Transmitter Clock ) ‘lusrinedeTaTiid  a1m2dtes Txc ngﬂtﬁu 1,186
sz 64 i1rimasinTde’de ( Baud Rate )  Ivdwsaiden lilaaTusunss  Tag
arnian 1 et 1 danuuy 1 oiuasi3an Baud Rate i 4820 Baud “Iel¥
}n CTC uﬁuuu@# 2 ﬁqﬁtﬁu Timer Mode Tunﬂiwﬂ1911uﬁaﬁtw§a 4800 Hz @
ﬂqquaﬁhnaqﬁa§a1ﬁLﬁaﬂqﬁuun 8 1in wazdl Even Parity Bit gﬂﬁ 3.9 udgavm

fnneingzay 8251 USART.
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Figure 1. Block Diagram

Figure 2. Pin Configuration

8251 USART
-] Dy CLK/TRQg |e——
| 0, 20100 |—b
~—s-{ D3
52:2 ——s| Dy CLKITRQ; |w— o] N 217 o
Bus | =04 2CMO: f—— \ cHANNEL oy [ 2 .
-] s sialaLs o0 O 2] o0
-] o, CLKTRQ; |<— or o« 2 [ o0
R et KA Z ano [J's ] +sv
e ] 23 [7] cuximag,
crg | T G5 CLKMTRAy | w~— zemo, [T 2 cre ¥ [ ciemna,
COMJnoL - Ef‘ JU—— 2C170,4 [: 8 ZZ“OOOA cT*fcc 21 % CLKITRA,
't‘:l:g :: 1"6"3 RESEY |~— zcno; Cle 20 [] ctiiaa,
— | &5 %00CTC ioRa [ 19} csy
DAIRY (| 1|1 Zo0a cre EO E‘ " " j (_:?f
CHAIN Nt ] 12 17 [} RESET
Wreagypr | ] €0 e s Wil e
CoNTROL I P 1 o

L1

CLK 16V Qb
Flgure 2a. 40-pin-Dual-In-Line Puckuge (DIP),

Flguro 1. Pin Functions Pin Asslgnmonts

o '
TN 3.9 WA NEANEIS q 1AN Z-88 CTC
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Tﬂﬁunﬁundiﬁquuﬁﬁnﬁuqﬁqunniaqaﬂuu11Tﬂm?qndnﬂun17nﬁq1umqﬂ

s I Tar TuTi i gadi o waia Sunauntaine e 1 Tty cpu Tunnrdw
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WaNNAT daqﬂnﬁqundﬂqﬁ@uuﬁnﬂ1aanuuu uav%umaunj:ﬁqnﬂunaqTﬂiuniu
n11ﬁwwumuﬂm7$ﬂyﬂunWTdﬁuUﬂéTﬁm

P's s 3 [ W de
UndvrilaaTeuy UPC T lHuuu1 2621 an Tasudasiivaeanumidiagun g

¢ 3 7 1 ) [V
2 117 Uazu19n1n 2 U9 JWUMNN Quard Bar ﬂﬁﬂﬂﬁufﬁﬂ fAIINRTY uavnﬂq
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. ] 3 v
nﬁ:ﬂﬂﬂﬁﬂﬂﬁanqsﬁﬂqWNﬁwndﬂ 8.5 dawmadiuan ua~am1ﬁﬂﬂ1ﬂﬁﬂﬂl11ﬂ1ﬂﬂﬁiu
e TS Ml
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ORG O
; THIS ROUNTINE INITIALIZE THE STACK
; POINTER 8251 USART , Z-80 CTC , 2Z-80 PIO
; AND LIGHTS THE BEEP AT THE RESET CONDITION

OUTIR
LD SP, 1800 /
LD HIGROW)
SOR: LD A, (HL)
CP OFF 4
JR Z,END
OUT (C1H),A
INC HL
JR SOR
END: LD HL,CTCNT
LD B,2
LD C,40H
OUTIR
LD HL,CTCNT
LD B,2
LD C,41H
OUTIR
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LD A,67

OUT (82H),A

LD A,45

OUT (83H),A
O.K.: CALL BEEP

; THIS ROUTINE USED FOR READING BAR CODE

; AND STORE TIME EACH BAR THAT CTC COUNT

; AND LIMITED SLOWEST SCAN ' ' RATE OF

; 0.5 INCH/SECOND FOR STANDARD UPC MODULE

; WIDTH.
YKWAND :
ERR: LD A,1EH
LD (BARCOUNT),A
LD HL,TMBUF
STB: IN A, (80H)
AND 10
JR NZ,...STB
BAR: CALL RSC
REB: CALL RCC
IN A, (80H)
AND 10
JRNZ, . .SP
LD HL, 3250%4
OR B
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JST:

SP:

RSP:

BER:

RSC:

SBC HL,DE

JR NC,...RBA
JR ERR

CALL TMSAV
CALL RSC

LD A, (BARCNT)
DEC A

JP Z,WSORT
LD (BARCNT),A
CALL RCC

IN A,80H

AND 10

JR Z,...BER
LD HL, 3250%4
CR A

SBC HL,DE

JR NC,...RSP
JR....JST
CALL TMSAV
JR ...BAR

LD HL,CTCNT
LD A, (HL)
CR 2

OUT (40H),A
INC HL

LD A, (HL)
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TMSAV:

OUT (40H),A
INC HL

LD A, (HL)
OUT (41H),A
RET

IN A, (40H)

LD B,A

XOR A

SUB C

LD E,A

IN A, (41H)
LD B,A

OR A

SUB B

LD D,A

RET

LD HL, (TMPRT)
LD HL,E

INC HL

LD (HL),D
INC HL

LD (TMPIR),HL
INC HL

LD (TMPTR),HL
RET
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; THIS ROUTINE CONVERT EACH TIMING
; BAR TO UPC BINARY NUMBER AND DECODE
.+ THE NUMBER.
WSORT: A,0B
(CHRCNT) ,A
HL , UPCBUF
HL, (TMBUF)
(UPCPRT) ,HL
(TMBUF) , HL.
DE,6
ADD HL,DE ]
LD (TMPRT),HL
SKPT: OR A
LD HL, (TMPRT)
LD DE, (TAB)
SBC HL,DE
JR NZ,...WSORT
LD HL,10

E 65 EBEEBEEE

SKP:

ADD "HL,DE

LD (TMPRT),HL
WSRT: LD HL, (TMPTR)

LD BC,8

LD DE,BAR1

LDIR

LD (TMPTR),HL
...WS1: LD HL, (BAR1)
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DIVT:

DVO:

DV1:

1D (BEND),HL
LD DE, (BAR2)
ADD HL,DE

LD (BEND),HL
E, (BAR3)

ADD HL,DE

LD (BEND),HL
LD DE, (BAR4)
ADD HL,DE
LD(BEND) , HL
EX DE,HL

LD BC,08

LD HL,0

LD 4,16

OR A

RL E

RL D

ADC HL,HL
SBC HL,BC
JR NC,DV1 .
ADD HL,BC
CCF

DEC A

JR NZ,DVO
EX DE,HL
ADC HL,HL
LD (T™),HL
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. .CPRE:

OR A
RR H

RR L

LD (SAMPT),HL
LD D,H

LD E,L

OR A

RR H

RR L

ADD HL,DE

1D (.L@,m
EX DE,HL

LD A,4

LD BC,BAR1

EX AF,AF’

LD A, (BC)

LD L,A

INC BC

1D A, (BC)

LD H,A

OR A

SBC HL,DE

JR NC,BAROK
LD HL, (TM)

LD A,H

LD (BC),A
DEC BC
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BAROK:

REC OG:

.MOD1:
.SH1 :
.SHO :

. ‘SH:

LD A,L

LD (BC),A

JR ...WS1

INC BC

EX AF.AF’

DEC A

JR NZ,...CPRE
LD B,8

LD C,0

JR ..SHO

SCF

RL C

DEC B

LD HL, (TM)

LD DE, (SAMPT)
ADD HL,DE

LD (SAMPT),HL
EX DE,HL

LD HL, (BEND)
OR A

SBC HL,DE

JR NC, .MOD1
LD HL, (BEND)
OR A

SBC HL,DE

JR C, .MOD3
CR A
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JR .SH1
.MOD3: LD HL, (BEND)

OR A

SBC HL,DE

JR NC, .MOD1

LD HL, (BEND)

OR A

SBC HL,DE

JR NC,..SH

LD HL, (UPCPRT)

LD (HL),C

INC HL

LD (UPCPTR),HL

ID A,-1

LD (HL),A

LD HL, ,CHRCNT

DEC (HL)

JP NZ,..WSORT

JP WCNVRT
; THIS ROUTINE CONVERTS THE UPC BINARY NUMBER
; PRODUCED BY WSORT TO ASCII NUMBER.
WCNVRT: LD HL,OUTBUF

LD IY,UPCTABL
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LD BC,1

t LD (UPCPRT),IY
PUSH BC
LD DE,UPCBUF
LD BC,0AH
PUSH HL
JR RD

TABR: 1D IY,UPCTABR
LD HL,OUTBUF+12
LD (HL),-1
DEC HL
JR %

RD: LD HL, (UPCPTR)
LD C,10
LD A, (DE)
CP -1
JR NZ,...NFF
POP HL
LD (HL),A
JP SEND

.+ .NFF: CP (HL)
JR Z,MATCH
DEC C
JR-NZ,...CK
POP HL
POP BC
DEC C
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JP NZ,TABR
JP ERR

. OK: INC HL

MATCH: LD HL, (UPCPIR)

PUSH HL
LD HL,ASCTAB
ADD HL,BC
LD A, (HL)
POP HL
EXX
POP HL
LD (HL),A
EXX
b C,L
LD A,ADDRESS LSB OF UPC TABR
SUB C
JR NZ,04H
EXX
DEC HL
JR OZH

INC HL
PUSH HL

INC DE
JR ..RD
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; THIS ROUNTINE THE SEND BY TRANSMIT
; THE ASCII NUMBER VIA 8251 TO THE
» MAIN COMPUTER.

LIGHT:
RS:

«+.8TS:

CALL BEEP
LD B,12

LD HL,OUTBUF

IN A, (C1H)

AND 10

JR Z,..STS

LD A, (HL)

CP -1 i
JP Z,0.K.

OUT (COH),A

INC HL
JR ...STS
END
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1
PERERERRR KR AR KRR KRR R R R R R KRR AR R AR R KRR KRR KK KRR KK KKK X

PREXXKEXXKRAX BARCODE PRINTING PROGRAM LIS TITTITL S
TERRERKERXKN K VERSION 1.1 EXXXXXRKXRRK KRR KR
TAERRKRRKXKAX SURAPONG SURABODSOPOL & 3333333332 23222 2
PEXKRRRKKXRKK SOMBOON LIKITCHAROENPAN 122333333232 222228
TRRRRKKKRRKN K TELECOM.  ENGINEER EXXXLXXRKERXRRR KK
TRAKERKKKEKRR JANUARY, 1989 FXERRRRRXRFRXRRRR

TRKRKRRKE KRR KRR R R IR R AR R I AR R KRR KRR RN R AR R KRR R KRR KRRk Rk k¥

DEFINT A-2
DIM R(500),D$(59),I$(10),U$(40),E$(70)
’¥*** LOAD BINARY CODE OF (3 OF 9) x*xx
FOR I = 1 TO 59
READ D$(I)
NEXT I
"¥xx% 3 OF 9 CODE DATA x*x%
DATA "011000100",,,,"010101000","000101010",,,,,"010010100"
DATA "010001010",,"010000101","110000100","010100010"
DATA "000110100","100100001","001100001","101100000"
DATA "000110001","100110000","001110000".,"000100101"
DATA "100100100","001100100",,,,,,,,"100001001","001001001"
DATA "101001000","000011001","100011000","001011000"
DATA "000001101","100001100","001001100","000011100"
DATA "100000011","001010010","101000010","000010011"
DATA "100010010","001010010","000000111","100000110"
DATA "001000110","000010110","110000001","011000001"
DATA "111000000","010010001","110010000","011010000"
Pkxxk%x [ OAD BINARY CODE ( INTERLEAVED 2 OF 5 ) *¥xx

v
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FOR I =1 70 10
READ I$(I)
NEXT I
"xxxx INTERLEAVED 2 OF 5 DATA Xx¥x
DATA "00110","10001","01001","11000","00101"
DATA "10100","01100","00011","10010","01010"
"kxxxxx | OAD BINARY FOR UNIVERSAL PRODUCT CODE x*xx
FOR I =1 T0 40
READ U$(I)
NEXT I
"*xxxx UNIVERSAL PRODUCT CODE DATA *x*x
DATA "0001101","0011001","0010011","0111101","0100011"
DATA "0110001","0101111","0111011","0110111","0001011"
DATA "1110010","1100110","1101100","1000010","1011100"
DATA "1001110","1010000","1000100","1001000","1110100"
DATA "000011001J,"000110001","000100011","001111001","001000011"
DATA "001100001","001001111","004110011","001100111","000010011"
DATA "111000100","110001100","110011000","100000100","100111000"
DATA "100011100","100100000","100001000","100010000","111001000"
"xxxxx LOAD BINARY FOR EURO¥EAN ARTICLE NUMBERING *¥%xx*
FOR I =170 70
READ ES$(I)
NEXT I
"kxxxx EUROPEAN ARTICLE NUMBERING Xxxxxx
DATA "000000","001011","001101","001110","010011"
DATA "011001","011100","010101%,"010110","011010"
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DATA "0001101","0011001","0010011","0111101","0100011"

DATA "0110001","0101111","0111011","0110111","0001011"

DATA "0100%11","0110011","0011011","0100001","0011101"

DATA "0111001","0000101","0010001","0001001","0010111"

DATA "1110010","1100110","1101100","1000010","1011100"

DATA "1001110","1010000","1000100","1001000","1110100"

DATA "000011001","000110001","000100011","001111001","001000011"
DATA "001100001","00100111t","001110041","001100111","000010011"
DATA "001000111","001100011","000110011","001000001","00011100L"
DATA "001110001","000001001","000100001","000010001","000100111"
DATA "111000100","110001100","110011000","100000100","100111000"
DATA "100011100","100100000","100001000","100010000","111001000"
"Xxxxx  START PROGﬁAM BAR CODE PRINTING *xxxx

CLS

LOCATE 5,22 = PRINT "FXXEXXXXXEXLXXXXLRLRXEKKRXREX KR XK KR XX A"

LOCATE 6,22 : PRINT "x*x BAR CODE PRINTING PROGRAM L
LOCATE 7,22 : PRINT "*x VERSION 1.1 X%
LOCATE 8,22 : PRINT "*x BY *x"
LOCATE 9,22 :.PRINT TEX SURAPONG SURABODSOPOL & X% "
LOCATE 10,22: PRINT "xx SOMBOON LIKITCHAROENPAN *x"
LOCATE 11,22: PRINT "xx . TELECOH, ENGINEER "
LOCATE 12,22: PRINT "xx JANUARY, 1989 xx"

LOCATE 13,22: PRINT "FXXXXXXXXXXKLXXXXRLEXRERERXLXKREKRAKX KKK "
LOCATE 14,22: PRINT "PRESS ANY KEY TO CONTINUE .............. "
@% = INPUTS$(1)

Pkxxx  OPEN PRINTER FILE xx%x

CLS
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100

LOCATE 10,20 : PRINT
LOCATE 12,20 : PRINT

8% = INPUTS$(1)
OPEN "0",1,"PRN"

) PLEASE CHECK YOUR PRINTER
" IF PRINTER ON LINE ALREADY, PRESS ANY KEY...";

"xxxx SELECT BAR WIDTH (STANDARD AND COMPACT FORMAT) xxxx

CL3S

LOCATE 5,20 : PRINTY
LOCATE 7,20 : PRINT
LOCATE 9,20 : PRINT
LOCATE 11,20 : PRINT
LOCATE 13,20 : PRINT
Q% = INPUTS(!)

IF Q% = "1" THEN

Jl =1
cl = 3
C2 = 4

ELSEIF @$ = "2" THEN

J2 = 2
1 = 2
€2 = 3

ELSEIF @$ = "3" THEN
Ji1 = 3

ELSE
PRINT CHR$(7)

"SELECT BAR WIDTH"

“1) SMALL FORMAT (STANDARD FORMAT FOR 1) OR 2)) "

"2) STANDARD FORMAT (COMPACT FORMAT FOR 1) OR 2)) "

"3) LARGE FORMAT

"COMMENT : 1) FOR INTERLEAVED 2 OF 5 AND 2) FOR 3 OF 9";

LOCATE 14,22: PRINT "INVALID NUMBER ,PRESS ANY KEY TO CONTINUE...";

a$ = INPUTS$(1)
GOTO 100
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200

250

END IF

"xx%* SELECT BAR CODE *xxx
CLS
LOCATE 5,25 : PRINT "SELECT BAR
LOCATE 7,25 : PRINT "1) 1.5
LOCATE 9,25 : PRINT "2) 2.0
LOCATE 11,25: PRINT "3) 2.5
LOCATE 14,25: PRINT “"SELECT 1,2
X$ = INPUT$(1)
IF X¢ = "1" THEN

M = 18

ELSEIF X$ = "2"

M= 25

ELSEIF X$ = "3"

M= 32
ELSE

THEN

THEN

PRINT CHR$(7)

LOCATE 16,25 :

X$ =
G070 200
END IF

"*xx%x SELECT BAR TYPE

CLS

LOCATE 5,25 :
LOCATE 7,25 :
LOCATE 9,25 :
LOCATE 11,25:

INPUTS(1)

X XXX

PRINT
PRINT

PRINT " 2) 3 OF 9

HEIGHT"

“ 1) INTERLEAVE 2 OF 5

PRINT "INVALID NUMBER, PRESS ANY

" SELECT BAR CODE TYPE *

PRINT " 3) UNIVERSAL PRODUCT CODE "
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LOCATE 13,25: PRINT " 4) EUROPEAN ARTICLE NUMBERING "
P$ = INPUTS$(1)
260 IF P$ = "1" THEN
GOSUB 300
ELSEIF P$ = "2" THEN
GOSUB 400
ELSEIF P$ = "3" THEN
- GOSUB 500
ELSEIF P$ = "4" THEN
GOSUB 600
ELSE
PRINT CHR$(7)

LOCATE 16,25 : PRINT "INVALID NUMBER ,PRESS ANY KEY ..

P$ = INPUTS(1)
GOTO 250
END IF
CLS
LOCATE 5,25 : PRINT "MORE DATA 7 <Y/N> : "
Y$ = INPUTS(1)
IF Y$ = "y" OR Y$ = "Y" THEN 260
LOCATE 7,25 : PRINT "PRINT ANOTHER TYPE 7?2 <Y/N> "
7$ = INPUTS$(1)
IF z$ = "y”" OR Z$ = "Y" THEN 100
CLOSE
LOCATE 9,25 : PRINT "END PROGRAM .................. !
END
300 ’x*xxx INPUT DATA SEQUENCE FOR INTERLEAVED 2 OF 5 *x*x
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g = "
cLS

(YQCATE-5,5 : PRINT “INPUT DATA SEQUENCE OF INTERLEAVED 2 OF 5 <NUMERIC 0-9

LOCATE 7,5 : PRINT "NOT LONGER THAN 11 DIGITS AND NOT LESS THAN 2 DIGITS”
LOCATE 9,5 : PRINT "ENTER DATA SEQUENCE : ";Q$
IF LEN(Q$) > 11 THEN
PRINT CHR$(7)
LOCATE 11,5 : PRINT "DATA TO LONG, REENTER"
LOCATE 13,5 : PRINT “PRESS ANY KEY ....... &
8% = INPUTS$(1)
GOTO 300
END IF
IF LEN(Q$) < 2 THEN
PRINT CHR$(7)
LOCATE 11,5 : PRINT "DATA LESS THAN 2 DIGITS, REENTER"
LOCATE 13,5 : PRINT "PRESS ANY KEY ......... i3
@$ = INPUTS(1) '
6OTO 300
END IF
FOR I = 1 TO LEN(Q$)
IF MID$(Q$,I,1) < "0" OR MID$(Q$,I,1) > "9" THEN
PRINT CHR$(7) .
LOCATE 11,5 : PRINT "INVALID DATA, REENTER"
LOCATE 13,5 : PRINT "PRESS ANY KEY ....... "
Q$ = INPUTS$(1)
GOTO 300
END IF
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NEXT I
IEICE
s$ " "
LOCATE 11,5 : PRINT "INTERLEAVED 2 OF 5 BAR CODE"
FOR I = 1 TO LEN(Q$) STEP 2
T$ = T$+ES(ASC(MIDS(QS,1,1)) - 47)
NEXT I
FOR I = 2 TO LEN(@$) STEP 2
S$ = S$+ E$(ASC(MIDS(Q$,I,1))-47)
NEXT I
R$ = " 7
FOR I = 1 TO LEN(TS$)
R$ = R$+MID$(T$,I,1)+MIDS(S%,I,1)
NEXT 1
R$ = "0000" + R$ + "100"
FOR I = 1 TO LEN(R$)
R(I) = VAL(MIDS(R$,1,1))
NEXT I
T$ = RS
PRINT #1, "INTERLEAVED 2 OF 5°
PRINT #1,
Gosus 700
RETURN
400 ’*xxx% INPUT DATA SEQUENCE FOR 3 OF 9 kX XXX
0 = " )
CLS
LOCATE 5,5 : PRINT "INPUT DATA SEQUENCE OF 3 OF 9
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LOCATE 7,5 : PRINT "ALPHANUMERIC, CAPITAL LETTER ONLY"

LOCATE 9,5 PRINT "NOT LONGER THAN 20 CHARACTER FOR STANDARD FORMAT"

" LOCATE 11,5 » PRINT “AND NOT LONGER THAN 30 CHARACTER FOR COMPACT FORMAT"
LOCATE 13,5 : PRINT "ENTER DATA SEQUENCE : ";Q$
IF LEN(Q$) > 20 AND C1 = 3 OR LEN(Q$) > 30 AND Cl = 2 THEN
PRINT CHR$(7) ’
LOCATE 15,5 : PRINT "DATA TO LONG, REENTER"
CATE 17,5 : PRINT "PRESS ANY KEY ....... "
0% = INPUTS$(1) -
GOTO 400
END IF
T$ = "
LOCATE 15,5 : PRINT ° 3 OF 9 BAR CODE *
FOR I = 1 TO LEN(Q$)
T$ = T$ + D$(ASC(MID$(RS,I,1))-31) + "0"
NEXT 1
T$ = DS(11) + "0" + T$ + D$(11)
FOR I = 1 TO LEN(TS$)
R(I) = VAL(MID$(T$,1,1))
NEXT I
PRINT #1,"3 OF 9"
PRINT #1,
605U8 700
RETURN
500 ’*%xx INPUT DATA SEQUENCE FOR UNIVERSAL PRODUCT CODE *%*xxx
Qg = " "
CcLS
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LOCATE 5,5 : PRINT "INPUT DATA SEQUENCE OF UNIVERSAL PRODUCT CODE"
LOCATE 7,5 : PRINT “NOT LONGER THAN 14 DIGITS AND NOT LESS THAN 8 DIGITS®
LOGATE 9,5 : PRINT ",ALSE EVEN NUMBER.
LOCATE 11,5 : PRINT "ENTER DATA SEQUENGE : ;0%
IF LEN(Q$) > 14 THEN
PRINT CHR$(7)
LOGATE 13,5 : PRINT “DATA TO LONG, REENTER"
LOCATE 15,5 : PRINT "PRESS ANY KEY ....... "
0§ = INPUT$(1)
60TO 500
END IF
IF LEN(Q$) < 8 THEN
PRINT CHRS$(7)
LOCATE 13,5 : PRINT "DATA LESS THAN 8 DIGITS, REENTER"
LOCATE 15,5 : PRINT "PRESS ANY KEY .\vvvursornsnonn. i
08 = INPUTS(1)
60TO 500
END IF
IF LEN(Q$)/2 <> INT(LEN(Q$)/2) THEN
PRINT CHRS$(7)
LOGATE 13,5 : PRINT “DATA UNEQUAL EVEN NUMBER, REENTER"
LOCATE 15,5 : PRINT ~“PRESS ANY KEY worvvrnrenenenn.nn. '
Qs = INPUTS(1) '
§0TO 500
END IF
FOR I = 1 TO LEN(@S$)
IF MID$(A$,I,1) < "0" OR MID$(QS,I,1) > “9" THEN
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PRINT CHR$(7)

LOCATE 13,5 : PRINT "INVALID DATA, REENTER"
LOCATE 15,5 : PRINT "PRESS ANY KEY ....... "
8% = INPUTS$(1).

GOTO 500
END IF
NEXT I
L$ = "1001"
R$ = "00100100"

IF J1 = 2 OR JI = 3 THEN

L$ = "101"
R$ = "01010"
END IF
N = LEN(Q$)/2 .

LOCATE 12,5 : PRINT "UNIVERSAL PRODUCT CODE BAR CODE"
FOR I =1 TO N
L$ = LS + US(ASC(MIDS(QS,I,1))-47)
IF J1 = 2 OR J1 = 3 THEN
LS L$ + US(ASC(MIDS$(QSE,I,1))-27)
END IF
NEXT 1
FOR' I = N+1 TO LEN(QS$)
R$ = R$ + US(ASC(MIDS$(@$,1,1))-37)
IF J1 = 2 OR J1 = 3 THEN
R$ = R$ + US(ASC(MID$(Q@$,I,1))-17)
END IF

NEXT I
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T$ = L$ + RS
FOR I = 1 70 LEN(T$)I
R(I) = VAL(MIDS$(TS$,I,1))
NEXT I
PRINT #1, "UNIVERSAL PRODUCT CODE"
PRINT #1, I
GOSUB 800
RETURN
600 *X¥X* INPUT DATA SEQUENCE FOR EUROPEAN ARTICLE NUMBERING *x¥xx
ag = " "
CLS
$0CATE 5,5 : PRINT "INPUT DATA SEQUENCE OF EUROPEAN ARTICLE NUMBERING *xx

LOCATE 7,5 : PRINT "MUST EQUAL 13 DIGITS ONLY."
LOCATE 9,5 : PRINT "ENTER DATA SEQUENCE : “;a$
IF LEN(Q@$) <> 13 THEN
PRINT CHR$(7)
LOCATE 13,5 : PRINT "DATA NOT EQUAL 13 DIGITS, REENTER "
LOCATE 15,5 : PRINT "PRESS ANY KEY .......... o
@$ = INPUTS$(1)
GOTO 600
END IF
L$ = "1001"
R$ "00100100"
IF J1 = 2 OR J1 = 3 THEN

i

L$ = "101"
R$
END IF

“01010"
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=(LEN(QS$)+1)/2

LOCATE 12,5 : PRINT "EUROPEAN ARTICLE NUMBERING BAR CODE °

C$ = ES(ASC(MIDS$(Q$,1,1)) - 47)
FOR'I = 1 70 (N-1)
IF MID$(C$,I,1) = "0" THEN
IF J1 = 2 OR J1 = 3 THEN

L$ = LS+ES(ASC(MIDS(QS,I+1,1))-7)
ELSE
L$ = L$+E$(ASC(MID$(Q$,£+1,1))-37)
END IF
ELSE
IF J1 = 2 OR J1 = 3 THEN
LS = L$+ES(ASC(MIDS(QS,I41,1))+3)
ELSE
L$ = LS+ES(ASC(MIDS(QS,I+1,1))-27)
END IF
END IF !
NEXT I

FOR I = N+1 TO LEN(Q$)
2 OR J! £ 3 THEN
RE+ES(ASC(MIDS(QS,T+1,1))+13)

IF J1
R$

ELSE
R$

END IF

RE+ES(ASC(MIDS(QS,I+1,1))-17)

NEXT I -

T$ = L$+R$
FOR I =1 TO LEN(TS)
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R(I) = VAL(MIDS$(T$,I,1))
NEXT I
PRINT #1, "EUROPEAN ARTICLE NUMBERING"
PRINT #1,
GOSUB 800
RETURN
700 ’**xxx PRINT BAR CODE FOR INTERLEAVED 2 OF 5 AND 3 OF 9 ¥xxxxxxx

N1 = LEN(TS$)
K =20
N6 = D

FOR I = 1 TO LEN(T$)
N6 = N6 + R(I)*C2 + C1
NEXT I
N4 = FIX(N6/256)
N8 = ((N6/256-N4)*256)
FOR M1 = 1 TO M
PRINT #1,CHR$(27);"3";CHR$(5):
PRINT #1,CHR$(27);"*";CHRS(L);CHR$(N8);CHRE(N4);
K =0
FOR J = 1 TO NI
J2 = R(J)*C2 +C1
IF K = 0 THEN K = 1 ELSE K = 0
FORI =1 70 J2
PRINT #1,CHR$(127%K);
NEXT T°
NEXT J
PRINT #1,
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PRINT #1,CHR$(27);"e"; ~ :
NEXT ML
PRINT #1,CHR$(27);"e"
IF P$ = "2" THEN
PRINT #1,CHR$(27);CHR$(14);"%";Qg;"*"
ELSE
PRINT #1,CHR$(27);CHR$(14);08
END IF
RETURN
ERPRg ¥#¥* PRINT BAR CODE FOR UNIVERSAL PRODUCT CODE AND EUROPEAN ARTICLE NUHB

CLS
N1 = LEN(TS$)
N6 = 0

FOR' I = 1 To NI
N6 = N6 + J1
NEXT I
N4 = FIX(N6/256)
N8 = ((N6/256-N4)*256)
FOR ML = 1 TO M
PRINT #1,CHR$(27);"3";CHRS(5);
PRINT #1,0HR$(27);"*";CHR$(1);CHR$(N8);CHR$(N4);
FOR J = 1 TO N1
FORI =1 710 J1
PRINT #1,CHR$(255%R(J));
NEXT 1
NEXT J
PRINT #1,
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PRINT #1,CHR$(27);"e"

NEXT M1

PRINT #1,CHR$(27);"e@"

IF J1 = 1 THEN
PRINT B1,CHR$(27);CHR$(14);MIDS(QS,1,1);" "MID$(Q$,2,LEN(QS))
PRINT #1,CHR$(27);CHR$(18)

ELSEIF J1 = 2 OR J1 = 3 THEN
PRINT #1,CHR$(27);CHRS$(15);MID$(QS,1,1);" “;MID$(Q$,2,LEN(QS))
PRINT #1,CHR$(27);CHR$(18)

END IF

RETURN
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FOR'I = 1 T0 10
READ I$(I)
NEXT I
"¥¥xx INTERLEAVED 2 OF 5 DATA *xxx
DATA "00110","10001",701001","11000","00101"
DATA "10100","01100","00011","10010","01010"
"XXXx%x | 0AD BINARY FOR UNIVERSAL PRODUCT CODE *xx*x
FOR'I = 1 T0 40
READ U$(I)
NEXT 1
"XXx¥x  UNIVERSAL PRODUCT CODE DATA *Xxx
DATA "0001101","0011001","0010011","0111101","0100011"
DATA "0110001","0101111","0111011","0110111","0001011"
DATA "1110010","1100110","1101100","1000010","1011100"
DATA "1001110","1010000","1000100","1001000","1110100"
DATA "000011001","000110001","000100011","001111001","001000011"
DATA "001100001","001001111","001110011","001100111","000010011"
DATA "111000100","110001100","110011000","100000100","100111000"
DATA "100011100","100100000"3"100001000","100010000","111001000"
"Xxxxx LOAD BINARY FOR EUROPEAN ARTICLE NUMBERING *¥%xx
FOR I =1 710 70 °
READ ES$(I)
NEXT I
"XX¥xx EUROPEAN ARTICLE NUMBERING **Xxx
DATA "000000","001011","001101","001110","010011"
DATA "011001","011100","010101","010110","011010"
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CODE SEGMENT PARA PUBLIC ’ CODE '’
START PROC FAR
;Standard program prologue

ASSUME  CS:CODE
;Part 1 ! Initializethe 8250 UART for :
; 7 data bits , 1 stop ,odd parity ,and 1200 baud
; set up for loop back feature

.
H

MOV DX, 3FBH . ;Address of line control register

MOV AL, 80H

ouT DX,AL ;To address baud rate divisor registers
MOV DX, 3F8H ;Address of baud rate divisor LSB

MOV AL, 18H ;1SB value for 4800 baud

ouT DX, AL

MOV DX, 3F9H ;Address of baud rate divisor MSB

MoV AL,O ;MSB value for 4800 baud

OouT DX, AL

;The baud rate has now been initialized

;Now initialize the line control register

MOV DX, 3FBH ;Address of line control register
MOV AL,07TH ;No parity,2 stop bit, 8 data bits
ouT DX, AL

;Now Initialize the MODEM control register for :
; request to SEND and data terminal READY signals
; and set MODEM control signals
.-
MoV DX, 3FCH ;Address of MODEM control register

MOV AL,03H ;Set MODEM control signals
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ouUT DX, AL

;Now disable all four classes of interrupts

MOV DX, 3F9H ;Address of INTERRUPT ENABLE register
MOV AL,O
oUT DX, AL

;The initialization of the 8250 is now complete

RET
START ENDP
CODE ENDS
END START
CODE SEGMENT PARA PUBLIC ’CODE’
START PROC FAR

;Standard program prologue

ASSUME  CS:CODE

; Part2: Recieved DATA from the 8250 or form keyboard
; then pass it to TURBO Pascal program

MOV CX,6 jNumber of Character tobe passed to TURBO
_MAIN: MOV DX, 3FDH jAdderss of line status register
. IN AL,DX ;Line status register in AL
TEST AL,IEH ;Test for a reception error -
JNZ ERROR ;Recieved error handling
TEST - AL,01H ;Test for recieved data ready
JNZ RECIEVE ;Recieved character handling

;If FALL through to here the 8250 is ready for another
;character to get form keyboard

;1if the keyboard buffer has a character then get it and
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;pass it to TURBO program

.
’

_KEYBD: MOV AH,1 ;Check keyboard buffer code
INT 16H yBIOS call
Jz _MAIN ;If no keyboard character nothing to pass

; If FALL through to here then there is keyboard character to transmit

MOV AH, 0 ;Get keyboard input code

INT 16H ;BIOS call

CMP AL, 1BH swas it an EScape ?

JZ _RET ;Yes. go to TURBO program

e AL, ODH ;was it a carriage return ?
- JZ _RET yYes. go to TURBO program

PUSH BX

MoV BX,0

MOV , AH,14

INT 10H

POP BX

cMP AL, O8H ywas it a back space

Jz BS ;Yes. go to next character

H
;AL has the keyboard character for pass to TURBO program

MoV [BX],AL ;Pass the character to TURBO program

INC BX ;Point to next character
_NEXT: LOOP _MAIN ;Do it 5 times
_RET: RET ;Return to TURBO program
...... BS: DEC BX
INC CX
JMP KEYBD
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RECIEVE:

H
H

ERROR:

START
CODE

; with no error

MOV
IN

" MOV

INC

MOV
IN

MOV
MOV
INC

ENDP
ENDS

DX, 3F8H
AL,DX
[BX],AL
BX
NEXT

DX, 3F8H
AL,DX
AL,’?’
[BX],AL
BX
_NEXT

START

; This poinF is reached if a character was recieved by the 8250

A}

;Address of the recieve data register
;AL has the recieved character
;Pass the character to TURBO progranm

;Point to next character

;To recieve next character

; If this point is reached then there was an error in the recieved

; character. Clear the reciever data register and digplay a ?

;Address of the reciever data register
;AL has the incorrect character

;Display a '?' instead
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