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BARCODE SYSTEM

ABSTRACT
Nowadays data managing such as registry , statistics and others
are more nécessary for daily life. Thus we must find the best
method that has more efficient and more flexible for works to use.
Barcode system is an example of developement.
This thesis shows the deteils and the wuse of the barcode
instrument.

The type of used code is 30f9 code. 1t's the code that contains

whole of character y integer and sign so that it can apply for

many applications. The process is classified in 2 parts. One is
the data decoding and "the other is the dats process on computer.
The data are conveyed +to computer by passing through RS 232
communication system. We focus on using softwsre ,the B031 sssembly
and turbo pascal. Therefore the system has a small size and more

convenient to use .
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ALCATISNG CINTEGL Bty
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270255-6
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- atc
ASDRESSES TMAY END W
C-4 Ok BM AR ALSO
"1~ ADDRESSAELL
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zﬂﬁ 4.7 WANINNTILIEMIIEAIININANE L

SFR MEMORY MAP

8 Bytes
F8 | FF
Fo B | F7
ES8 | EF
EO ACC 1 E7
D8 | OF
k]
Do PSW | o7
C8 | T2CON RCAP2L | RCAP2H | TL2 TH2 ! CF
co oy
B8 14 | EF
B0 P2 E?
AB Ie U aF
AD P2 A7
98 SCON SBUF oF
90 P1 | e
86 TCON TMOD TLO ~ T THO TH1 I gr
80 PO SP DPL DPH PCON | E7
1
Bit
Addressable

CI' o o0 (
zﬂn 4. BUANITIURL L DBAYDITIALNDTHIAN (SFR Speacial Function Register)
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[<—~ - 8 Bytes »r
n ¥
rn ”
. 5 z &F
s &7
SCRATCH
58 ¢
PAD
50 57
AREA
, a s
i
. & 32
i 3 IF
: 0 k14
| 2 o IF = 4
! - ADDAESSABLE
E nlo... i 77 SEGMENT
!
1' 18 3 \F
5
; 10 2 17 REGSTEA
; o8 ) 11 oF  BANKS
i i .
i ] ¢ 07
i
2722235
LY
Symbol Name Address
*ACC Accumulator OEOH
‘B 8 Register OFOM
"PSW Program Status Word 0DOH
Sp Stack Pointer €1H
DPTR Date Pointer 2 Bytes
bPL Low Byle &2H
DPH High Byte E3H
*PO Port 0 BOH
*P1 Port 1 90H
P2 Port 2 0AOH
‘P3 Port 3 0BOH
P Interrupt Priority Contro! -0B8H
*{E Interrupt Enable Controt 0ABH
TMOD Timer/Counter Mode Control &894
*TCON Times Counter Control e8H
*+T2CON Time:/Counter 2 Contro! 0C8H
THO Time:/Counter 0 High Byte ECH
TLO Timer/Counter 0 Low Byte 8AH
TH1 Time:/Courile 1 High Byte EDH
TL Time#/Counter 1 Low Byte 68H
+TH2 Time:/Counter 2 High Byte 0CDH
+TL2 Time:/Counter 2 Low Byte 0CCH
+RCAP2H T/C 2 Capture Reg. High Byte 0CEH
+RCAP2L T/C2Czpture Reg Low Byte OCAH
"SCON Seriz! Control - 6BH
SBUF Serizi Datz Buter S9H
PCON Power Control 87H

* = Bit addressable
+ = 8052 only
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MCS®-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET

MCS®-51 INSTRUCTION SET

Table 10. 8051 instruction Set Summary

Interrupt Response Time: Refer to Hardware De-
scription Chapter.

Instructions that Atfect Flag Settings(1}

Instruction Flag - Instruction Flag
C OV AC C Ov AC

ACD X X X CLRC o}
ACDC X X X CPLC X
susa X X X ANLCHt X

MUL O X ANLC /bt X

D o X ORL C.bt X

DA X QRLCE X
RRC X MOVCht X

ALC X CJUNE X
SETBC 1

{DNote that operations on SFR byte a3dress 208 or
bit addresses 209-215 (i.e., the PSW or bits in‘the
PSW) will also affzct flag serzings. >

Note on instruction set and addressing modes:

Rn — Register R7T-RO of the cusrently se-
lected Register Baak.

— 8-bit internal data locatica’s address.
This could be an Internal Data RAM
location {0-127) or a3 SFR [ie, I/0
port, control register, staius register,
etc. (128-255)).

— 8-bit internal data RAM locatien (9-
255) addressed indirectly through reg-
ister R1 or RO.

#data — B-bit constant included in instruction.

#data 16 — 16-bit constant included in instruction.

addr 16 — 16-bit destination address. Used by

~ LCALL & LJMP. A branch can be
anywhere within the 64K-byte Pro-
gram Memery address space.

— 11-bit destinstion address. Used by
ACALL & AJMP. The branch will be
within the same 2K-byte page of pro-
gram memory as ttz first byte of the
following instructivn.

rel — Signed (1wo's cor-plement) 8-bit offset

byte. Used by SJ{P and a¥l condition-
al jumps. Rangs is —128 10 +127
bytes relative to first byie of the foi-
lowing instructicn. ¢

bit — Direct Addressed bit in Internal Data

RAM or Special Function Register.

direst

SR

addr 11

Mnemonic

Description

Byte

Osclilator
Period

MCs-51

ARITHMETIC OPERATIONS

ADO,
ADD
ADD

ACD

ACDC

ACCC

ACDC

ADDC

sue3

SUZ3

SUB3,

[si=e]

ARn

A, ¢#daa

ARn

Acd registe to
Accumdiaice
Ada directbytato
Accumylatce
Addindirtect RAM
to Accumdiator
Azgimmecata
datato
Ascumilaisr

dd register to
Accumutaisr
with Carry
Acd direct tyte to
Accumulater
witn Carry
Adc ndirest
RAM 0
Accumtfaior
with Carry
Add imme< ate
dala to Ace
with Carry
Subtract Ragister
frem Acc with
borrow
Subtract Jrect
byia frcm Acc
wih torrcw
Sublract ndirect
RAM from ACC
with borrew
Subtract
immeciata £ata
from Acc wh
berrew
increment
Accumulaior
increment register
{ncrement ciract
byte
Increment ciract
RAM
Decrement
Accumulator
Qecrement
Rag:star
Decremert drect
byte
Oecrement
inCrect RAM

1

12
12
12

12

12

12
12

12

12
12

12

12

All mremorics ccpynghied Tinte! Corporaten 1380

43
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MCS®-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET

Table 10. 8051 Ins-uction Set Summary (Continued)

44

Mnemonic . DgscFi;;flon Byte o;:_":;m Maemonic Description  Byte o;::::;m
ARITHMETIC OPERATIONS {Continued) LOGHCAL OPERATIONS (Continued)
NC  DFTR Increnent Data 1 ¢ AL A Aotate 1 12
Pointer Accumnulator Leh
MUL AB Wity £ 8 B 1 2z RLC A Rotate 1 12
Div  AB Dwide Aby B 1 &3 Accumulator Lett
DA A Denimat Adiust 1 Tz through the Carry
Accumuizior RA A Rotate 1 12
LOGICAL OPERATIONS Accumulator
ANL  ARn AND Rezster to 1 i Right
Accumulator RRZ A Rotate 1 12
ANL  Adrect AND direc: byte 2 i3 Accumutator
1o Aceumdlaior Right through
ANL AEGR AKDingrest 1 k4 the Carry
RAN 10 SWEE A Swap nibbles 1 12
Accumulzior within the
ANL A ¢dzta AND immetiata 2 iz Accumulator
dzte to DATA TRANSFER
Accumulztor MCv  ARn Move 1 12
ANL drectA AND Accumilator 2 iz registes o -
10 Erect byte Accumulsior -
ANL drect sdaie ANDimmedizte 3 et MOV Adirect Move direst 2 12
Celz 10 drrect byle byte to
ORL ARn OR reaister 1o e iz Accumulaior
Accumulator MOV  AECRI Move indirect 1 12
ORL Adrezt OR d-eci byie to 2 1z RAM to
Accumulzior Aczcumulator
ORL A&Ri OR ingvez: RAM 1 12 MOV £, ¢data Move 2 12
to Accumulator immediate
ORL A,vdatz OR immediate 2 1z cats to
czle to Accurulator
Accumulzion MOV RnA Move 1 12
ORL direct A OFR Accumalator 2 12 Accumuletor -
todresi byie i {c repister
ORL direct,» czta OF immedate 3 24 MOV - Bndirect Move direct 2 24
Calz 1o drect byte byte to
XRL ARn Exclosive-OR 1 12 . register
regicier {o MOV Rn,#dsta Move 2 12
AccuTileter immediate data
XRL Agdirect Exclusive-OR 2 12 . to register
direct byte 1 i MOV direct,A Move 2 12
Accumlator ; Accumulator
XRL AERi Exctusive-OR 1 iz} 1o direct byte
irgrect RAM to KOV direct,Rn Move register 2 24
Accumulztor tc drect byle
XRL A edzta Excivsive-OR 2 12 MOV drectdirect Move direct” 3 24
immed.ate Czle to ! byvte to dizest
Accumulator . MOV  drect,€Ri ‘ove indirect 2 24
XRL direct,A Exciusive-OR 2 iz RAM to
Accumulelo: to ! direct byte
direct byte : MOV  girect,# dats Move 3 2z
YRL drect,#czte Exclusive-OR 3 22 ! immedizte dats
immediele cala ] 1o direct byle
to direct byre H MOV €RiA Nove 1 12
ClR A Clear 1 12 . Accumulslor to
Atcumulstor ; indrec: RAM
CPL A Compiemet 1 12 Al mnemonics copyrichteo € tnte! Corporeton 1860
AccurnJistor

MCS-51



ln'tef MCS®-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET

Table 10. 8051 Instruction Set Summary (Contnued)

; .
Mnemonic Description Byte o:'::::' Mnemonic Description Byte O;i‘:::'
DATA TRANSFER (Cortnued) : BOOLEAN VARIABLE MANIPULATION
MOV ERidiract Mova diect 2 24 CLR C Clear Cary 1 12
byte to CtR ¢ Ciear direct bit 2 12
indirect RAM SET8 C Set Canry 1 12
MOV @Ri¢data - Move - 2 12 JISETB =t Set direct bit 2 12
immediata cPL c Complemant 1 12
data to Carry
indirect BAM 1 cPL b Comglerent 2 12
MOV DPTR, ¢#datats Lcad Data 3 24 Sirect et
Pointer with a ANL Czoa AND girect bt 2 24
16-bit canstant 10 CARAY
MOVC A.ZA+DPTR Move Cade 1 24 ANL C. /bt ANDcorplement 2 28
byte relziive to cf direct it «
DPTR toAce 0 Carry
MOVC A2A+PC Move Code 1 24 CFL C.ot C cirect oit 2 24
byte relaive to # o Carry
PC 1o Acc CRL Cstt CRcorglament 2 24
MOVX A3ARi Move 1 24. ¢f direct it
External ¢ Carry
RAM (8-uit MOV Chbrt ‘sove diract bit 2 12
addr) toAcc ‘o Carry
MOVX A, 20PTR Move 1 24 MOV &) ‘ove Cary 1o 2 24
External “irect bit
RAM (18-bit Jc rel Jumrp d Carry 2 24
. addr) toAcc 8 sat
MOVX @RiA Move Acc to 1 24 INC 2l Jurrp it Carry 2 24
External RAM rot set
{8-bit acr) 5] barel  Jurmpif eirect 3 24
MOVX 20PTRA Move Acc to 1 24 Sitis set
External RAM SN barel  Jumpd direct 3 24
(16-bit addr) Sitis Nct set
PUSH direct Push direct 2 24 J8C barel  Jumpif direct 3 24
byte onta Sitis setd
stack - Clearbt
POP  direct Pop direct 2 24 PRCGRAM BRANCHING
T bytefrom ACALL adertt Azsolute 2 24
stack Subroutine
XCH ARn Exchanga 1 12 Call
register mith LCALL 22¢ri6  Long 3 24
Accumudator Subrcutire
XCH  Adirect Exchange 2 12 Call
direct byte RET Patumn frem 1 24
with Sutroutne
Accumuator Rz ™ Feturn frem 1 24
XCH A BRI Exchange 1 12 rtermupt
indirect RAM A 2 accrit Absclute 2 24
with Jump
Accumuiator LoMP addr1§ Long Jump 3 24
XCHD A, ZRi Exchang2low- 1 12 SiMP ret Short Jumrp 2 24
order Digit (-slative addr)
ndirect AAM All mnemomcs cooynghted I lntel Carporaticn 1960
with Acz

MCS-51 N 45
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L4
‘nter MCSe-51 PROGRAMMER'S GUIDE AND INSTRUCTION SET
Table 10. 8051 bnstruction Set Summary (Continued)
Wnemonic Description  Byte O;d"l::;or Mnemonic Description  Byte o;:‘::;w
PROGEALY BRANCHING (Contined) PROGRAM BRANCHING (Continued)
WP &2 -DTTR  Jumpindrest 1 24 CUNE  Rn,e¢catzrel Compare 3 2¢
relative to the immediate to
DPTR registe: and
JZ re' Jump i 2 24 Jump # ot
Accumulator Equal
is Zero CUNE  €Ri ¢ date rel Compare 3 24
N2 e Jumg if 2 24 immediate to
Accumutator indrrect &nd
is Not Zero X Jump it Not
CURE  Adresire! Compare 3 24 Equal
direct byte to DJNZ Rnret Decrement 2 2z
Acc and Jump reg:ster and
if Not Equa! Jump if Not
CINE Awczizre! Compere 3 24 2ero
immediete to DJNZ  direct re! Decrement 3 24
Acc and Jump drecl byte
it Not Equatl &nd Jump if
Not Zero
NOP No Operation 1 12

46 .
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