e w L
JHANOAYANAN NIZIDNAMMIANTLLR

) o d! w U
wf]uuaﬂawam‘su‘uwumammvaaumJ mao‘ﬂum

SEMI-AUTOMATIC SCORE BOARD BASKETBALL CONTROLLER

034106

T

1ae

a <
g - lywaivgaszga

a 3

e < ) 4:! v a 4 a
sgantinwusibiudunilsvesmsannamunangasfsygnimnssumansiiadia
a a d
AIVNIFAINTINADUWIUADT
% IS Y Y L%
amuumﬂiﬂaawnﬂaummtmamﬂmsamﬂszm

= =]
Unsany 2541

]
Uy

34106

I
1AUNT IV YH mitie

i, erou, 1.5, 012542




Unsfnu 2541

JA2n3IUABNTIADS
Seanssumansaodumaluladnszeoundudiganmiaianizis
haaaaramaaiImnavoanuL Al
SEMI-AUTOMATIC SCORE BOARD BASKETBALL CONTROLLER

e s lswdivdaszga 35104331

"

¢

R et
(@191358M1311)

G v a <
1138 Yszans asamuun)



1] L 4! w UL
e IHa M THUITHINAINAY RAUUL NI A 11ITA
(v o 1 a 4
Qe Wy lywdivanssga 35104331
dal ¢ v a ¢
9191360130871 910196 Yazms AR

= =S
Unisfine 2541

UNNALD

e o Y o @ v ¢ £7
Tassnuiiifumisimauiiforfuszuylulasaeu Insamosin 19 lumsaiug

.
a o a

srunuaaIHamsuisiuInanauea  lasanmsszuansdeyandinglunisusisiuldun
b4
s = @ @ ' =) a 1
naLaziuyIauesiy gz mIvanaen . lumssudeyadenaiaiisyiuiuma
¢ A 4o v s Y o
vesanuny  imedsdoyniali lulnsaounamesUssinanauararuaumsadadun

. v
(VU AIHadOYANIMUALY T-segment



SEMI-AUTOMATIC SCORE BOARD BASKETBALL CONTROLLER

NAME MR. MESA CHAIPARNITTARGOON 35104331
ADVISOR MR. PRASARN TANGTISANON

1998

ABSTRACT

This thesis study about microcontroller use to be control monitor system of
basketball competition. The principal of this thesis is input data via control board and
generate control signal to display all important data in competition , time , score , fouls team

and time out on 7-segment.
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ARITHMETIC OPERATIONS

Kovemondc

ADD ARn
ADO Adued
~0D AQRI
ADO A ¥data
ADOC ARn
ADDC Adied
ADOC AQRI
ADDC Adata
suBss ARn
suBss Adirect
suss A Q@RI
suBs A #data
INC A

INC Rn

INC direct
INC @Ri

INC DPTR
oeC A

DOEC Rn

0eC direct
DEC @R
MUL AB

oV AB

DA A
LOGICAL OPERATIONS
Koemonic

ANL ARn
ANL Adiect
ANL AGRI
ANL Afdata
ANL direct A
ANL direct #data
ORL ARn
ORL Adirect
ORL A Q@RI
ORL A #data
ORL diect A
ORL dired.#data
XRL ARn
XRL Adirect
XRL A @RI
XRL A#data
XRL dweclA
XRL direct #data
CLR A

CPL A

RL A

RLC A

RR A

RRC A
SWAP A

Deecription

Add register to Accumulator

Add dited byte to Accumulator

Add indirect RAM (o Accumulator

Add immediate data 10 Accumulatol
Add register to Accumulator with Carry
Add dired byte to A with Cary tiag

Add indirect RAM to A with Carry tlag |
Add immediate data to A with Cary flag
Subtract register from A with Borrow
Subtradt direct byte from A with Borrow
Subtrad indirect RAM from A with Bocrow
Subtract immed. data from A with Bofrow
Increment Accumulator

Increment register

Increment direct byte

Incriment indirect RAM

Incriment Data Pointer

Decrement Accumulator

Decrement register

Decrement direct byte

Decrement indirect RAM

Multiply A& B

Divide Aby B

Decimal Adjust Accumulelol

Destination

AND register to Accumulator

AND direct byte to Accumulator

AND indirect RAM to Accumulator
AND immediate data to Accumulator
AND Accumutator to diect byte

AND immediate data to dved byte
OR register to Accumulatoc

OR diredt byte to Accumulator

OR indiredd RAM o Accumultator

OR immediate data to Accumulator
OR Accumulator to direct byte

OR immediate data to direct byte
Exclusive-OR register to Accumulator
Exclusive-OR dicect byte to Accumulator
Exclusive-OR indirect RAM to A
Exclusive-OR immediate data to A
Exclusive-OR Accumulator to drect byte
Exclusive-OR immediale data to direct
Clear Accumulator

Complement Accumulator

Rotate Accumutator Left

Rotate A Left through the Cary flag
Rotate Accumulator Right

Rotate A Right through Cany flag
Swap nibbles within the Accumulatoc
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Tebte 1. (Cont.)

| DATA TRANSEER
hnemonic Deoscriytion
MOV ARn Move register 1o Accumutztor
MOV Adiea Move diredt byte to Accumutator
MOV AKURY Maove inditedd RAM 10 ACcumuiator
MOV Afaeta Move immediate date (o Accumlzator
MOV Rn.A Move Accumulator to register
MOV Raodiredt Move direct byte 1o register
NMOV Rn £data Move immediate data to egister
MOV duect A Move Accumulator to aredt byte
MOV dirgct.Rn hove register to direct byte
MOV duedt drect Move direct byte to direct
MOV direct, @R Move indirect RAM to direct tyte
MOV dwed #data Move immediate data to dired byte
MOV QRIA Move Accumulator to indueagf«M
MOV QR direct Move direct byte to indicect %
MOV @Ri ¥data Move immediate data to indirect RAM
MOV OPTR#data 16 Load Data Pointer with a 16-bit constant
MOVC A@A+DPTR = Move Code byte relative to DPTR to A
MOVC AQA+PC Move Code byte relative 10 PC (o A
MOVX AQRI Move External RAM (8-bit adar) 1o A
MOVX A@DPTR Move External RAM (16-bd addr) 1o A
MOVX QRLA Move A to External RAM (8-bit addr)
MOVX GOPTRA - Move Ato External RAM (16-bit agar)
PUS direct Push dicedt byte onto stack
POP direct Pop direct byte form stack
XCH ARn Exchange register with Accumulator
XCH Adirect Exchange direct byte with Accumutator
XCH A Q@RI Exchange indirect RAM with A
XCZHD A LR Exchange low-order nibbie ind RAM with A
BO_EAN VARILBZ E MANIPULATION
Mnemonic Dsecription
CLR c Ciear Carry flag
CLR it Clear direct bit
SET8 9 Set Carry flag
SETB ol Set direct Bit
CPL @ Complement Carry flag
CPL bt Complement direct bit
ANL Con AND diect bit to Carry fiag
ANL C1bt AND complement of direct be 10 Carry
ORL Crbi OR direct bit (o Carry fiag
ORL Ciba OR complement of direct bit to Cary
MOV C/bt Move direct bit to Carry ftag
MOV txt,C Move Carry flag to direct bit
PROGRAR AND MACHINE CONTROL
Moemonic Description
ACALL aadr 11 Absofute Subroutine Catf
LCALL addr 16 Long Subroutine Cafl
RET Retumn from subroutine
RETI Return from interrupt
AJMP addr 11 Absolute Jump
LIMP agdar 16 Long Jump
SIMP el Snort Jump (reletive aday)
JMP €A+DPTR Jump indirect redative to the DPTR
JZ el Jump if Accumulator is Zero
INZ el Jump if Accumutator is Not Zero
JC ref Jump i Carry flag is set
INC rel Jump if No Carry flag
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Tabte 1. (Coat.)

i PROGRASA AND MACHINE CONTROL (cont.)

! Memonic Description Byte Cyc
J8 bit.rel Jump if direct Bit set 3 2
JiB bit.rel Jump if direct Bit Not set 3 2
JEC bit.rel Jump if ditect Bitis set & Clear bit 3 2

t CINE Adirect.rel Compare direct 10 A&Jump if Not Equai 3 2

f-CJNE A fdata.rel Comp. immed. to A& Jump i Not £quai 3 2
CINE Rn.#datacl Comp. immed 1o teg &Jump d Not EGuea! 3 2

i Gt @Ri#data el Comp.immed. 1o ind.&Jump i Not tqual 3 2
OUNZ Rn.cel Decrement register & Jump f Not Zero 2 2
Oz avect el Decrement direct & Jump if Not Zero 3 2
NOP No operation i 1

-
.Notee on data addressing modes:

Rn - Working register RO-R7
- 128 internal RAM locations, any I/O port, controf og status regrstes

diect

aRi _ Indiredt internal RAM location addressed by registec RO o R1
¢data - 8-bit constant included in instruction

€data 16 - 16-bit constant included as byles 2 & 3 of instruction

bt - 128 software flags, any /O pin, controf o status txt

Notea on program addressing modes:
_ Destination address for LCALL & LIMP may te anywhere within the 64-k pxogram memory

agdr 16
address space

Acar 11 _ Destination address for ACALL & AJMP will be within the seme 2-k page of program
memory as the fist byte of the foliowing nstruction

ref _ SJMP and all conditional jumps incluc2 an B-bit offset byte Range is + 127 -128 bytes

relative 1o {irst byte of the following instruction

Al mnemonics copyrighted © Intel Corporation 1979
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Table 2. tnstruction Opcodes In Hexadecimal Order

mx Nomber Hex Number,, . — 7 G
|Code of Bytes Mramonke Operande T Icw- of Bytee MOEMONK Operands |
100 T NOP 33 1 RIC A
oo 2 AIMP code add 34 2 ADOC AsCaa
[ 3 Lump code addr a5 2 AKDOC Aceta acr
e 1 RR A i 36 1 ADDC AGRO
,‘ 04 1 INC A 37 t ADDC AR
05 2 INC data addr 38 1 ADDC ARD
06 1 INC @RO 39 1 ADDC AR
07 1 INC~ aR1 3A 1 ADDC AR2
08 1 INC RO 38 1 ADDC AR3
09 1 INC R1 3C 1 ADDC AR4
0A 1 INC R2 3D 1 ADDC ARS
08 1 INC R3 3 1 ADOC ARG
0C 1 INC R4 3F 1 ADDC AR7
0D 1 INC Ro 40 2 €7IC code addr
Ot 1 INC R6 41 2 AMP code addr
of 14 nc R7 42 2 ORL dala sodiA
10 8 J8C bit addr.code addr 43 3 ORL data ador ¢data
n 2 ACALL code addr 44 2 ORL A ¥data
12 3 LCALL code addr 45 2 ORL Adata 2agr
13 1 RRC A 46 1. JORL ABRO
14 1 DEC A 47 1 ORL AGR1
15 2 DEC data addr 48 1 ORL ARO
16 1. DEC @RO 49 1 ORL AR1
<7 1. DEC @R1 4A 1 ORL AR2
18 1 DEC RO 4B 1 ORL AR3
19 1 DEC R1 4C 1 ORL AR4 I
1A 1 DEC R2 4D 1 ORL ARS !
18 1 DEC R3 4E 1. ORL ARG i
ic 1 DEC R4 4F 1 ORL AR7 )
10 1 DEC RS 50 2 - JNC code aoar
iE 1 DEC R6 5 4 ACALL code aga l
1F 1 © DEC R7 55 2 ANL Gala 80drA
20 3 =18 bt addr.code aodr 53 3 ANL cata adar £ caia I
[ 21 2 CAIMP code addr 54 2 ANL A #date |
22 1 RET 85 2 ANL A.ate aggr
23 1 RL A 56 1. ANL AQRO
24 2 ADD Adata 57 1) CANK AQR1
[ 25 2 ADD A.data addr 58 1 ANL ARO
1 26 1 ADD A@RO 59 1 ANL ART |
I 27 1 ADD AQR1 5A T ANL AR2
28 1 ADD ARO 58 1 ANL AR3
29 1 ADD ART 5@ 1 AN AR4 (
2A 1 ADD AR2 50 1 ANL ARS |
28 1 ADD AR3 St 1 ANL AR6 |
2C 1 ADD AR4 SF 10 ANL AR7 1
20 1 ADD ARS 60 2 i code agd:
26 1 ADD ARG 612 AMP  codeadar [
2F 1 ADD AR7 62 2 XRL data a0ar A i
30 3 UNB bit addr.code adar 63 3 XAL date addr#cata }
1 2 ACALL code addr 64 2 XRL A #dala |
32 1 RETI 65 2 XA A.dala agdr |
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Tabke 2. (Cont.)

CHe.x ;«;n‘:: Moemonic Operands J g;;ﬁ o't;ny‘?: Moemonkc Opecands
66 1 XRL A QRO 99 1 sSuBss AR1
67 1 XL AR 9A 1 suBs AR2
68 1 XRL ARQO S8 i suBs AR3
69 U XR( AR 4 e 1 SUBB  AR4
6A 1 XRL AR2 3D 1 suBs ARS
68 1 XRL AR3 9t 1 sus8 AR6
6C 1 XRU AR4 gf 1 susB AR7
60 1 XRL ARS AD 2 ORL C.bit addr
6E 1 XRL ARG Al 2 AJMP code addr
6f 1 XRL AR7 A2 2 MOV Cbit addr
70 2 UNZ code addr A3 1 INC OPTR
n 2 ACALL code addr A4 1 MUL AB
72 2 ORL C, bit addr AS ) reserved
73 1 JMpP @A+DPTR A6 v/ MOV @R0,data addr
74 2 MOV A #data A7 2 MOV @R1.data add
75 3 MOV data addr.fdata AB 2 MOV R0O,data addr
76 2 MOV @RO #data A9 2 MOV Ri.data addr
77 2 MOV @R1 #data AA b MOV R2.data addr
78 2 MOV RO.#data AB 2 MOV R3.data agdr
79 2 MOV R1.4data AC 2 MOV R4 data addr
U 2 MOV R2 #data AD 2 MOV RS data addr
8 2 MOV R3.fdata AE 2 MOV R6.data adar
C 2 MOV R4 #data AF 2 MOV R7.data agdr
70 2 MOV RS #data BO 2 ANL Cbit adde
7t 2 MOV R6.#data 81 2 ACALL code gddr
7F 2 MOV R7#data 82 AL g 8 b adar
80 2 SumP code addc 83 1 CPL C
81 2 AIMP code aox 84 3 CINE A #data.code adar
82 2 ANL Cbit agar BS AXNMGINE Adata addr.code adar
83 1 MOVC A@A+PC 86 3 CINE @RO,#data.code acx
4 1 Div AB 87 3 CUNE @R1.¢¥data,code addr
85 3 MOV dala addq0ata addr 88 3. CINE RO, #data.code addr
86 2 MOV data addr,@R0 B9 3 CINE R1.¢data.code addr
87 2 MOV data addr@R1 BA 3 CINE R2.#data.code addr
88 2 MOV data addarRO 83 3 NG R3.#data.code addr
89 2 MOV data add(R1 8C 3 CUNE R4 €data.code addr
8A 2 MOV data addrR2 B8O 3 CINE RS, #data,code adde
88 2 MOV data add(R3 BE 3 CINE #6,#data,code addr
8c 2 MOV data addiR4 BF ) CUNE R7#data.code addr
80 2 MOV data addrRS Co 2 "USH data add¢
8E 2 MOV data addiR6 ! 2 AMP code addc
8F 2 MOV data add.R7 C2 XV TR bt addr
30 3 MoV DPTR #date C3 1 CLR C
AN 2 ACALL code adde C4 1 SWAP A
92 2 MOV bit addr.C CS 2 XCH Adata addr
93 1 MOVC AQA+DPTR C6 1 XCH A@RO
94 2  suss A#data Cc7 1 XCH AQR1
85 2  suss Adata addr €8 1 XCH ARO
96 1 suss A@RO Ccs 1 XCH AR1
97 1 SUBB . A@RI CA 1 xXCH AR2
98 1 suB8 ARO C8 1 XCH AR3
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1

1

1

1

2 daia agar

2 ACALL code agu

2 s€18 odg:te

1 c
D« 1 DA A {
DS 3 DUNZ 42123 acar.coae admr
06 1 XHD ACGRO
07 1 XCHD A.GR1
08 2 ouNz RO.cooe aaur
D3 2 OunNz R1.code agar
OA 2 DuNZ R2.code agar
08 2 LDunz R3.code s0
oC 2 0Nz Ré.code aoar
[o0) 2 DUNZ RS.code agy
.8 2 N Ré.cooe ada
OfF 2 0Nz Rlcooe adn
€0 1 MOVX AQDPTR
€1 2 AP code addr
€2 1 MOVX ACRO
€3 1 MOVX ACRY
E4 1 A

2 A.data adar
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CAddress Dara 7)
Port 3 Bico [ rorx VPP EATRT TR fernal tinate
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nanssuilsemea

dy < Y ¥q s A ' J
TnsequiidusaaslddesvevouqadIinissromionnniulasenize11sd

u

o a ¢ Aq ¥ o Y °
sz dsdmuud aldnseivayumeduudszina vairuenuziazdeyalunsm
Tasanu

A = v a Y Yq Yo o = =y vq v
YoveURY Nouq W Heoeq Miluiaslauas 1819 m sy s 181 a1
. A :: 9/ o dy
¥rwnae anvaIuena1sN 1¥Usenaunsiilnseaui

) Y o 5 a a a s o &
'Ui‘]‘l]@‘l‘lﬂﬂlﬁl‘l'}’fu'I'Vllmz@']ﬁ]1531]53%151]ﬂ')‘Iﬂ'lﬁ')ﬂi511?]@MW'JmaiTﬂﬁ}ﬂﬂluzu'] uae

A

A L3 4 9 o rq
anuazanlumssnglnssiuazgilon 19 lnsenuil

Y ] et 9Yq Yo a o w @ d = A o @
qaneveuguvieiil 1diMmadslenas MdmSudlunsSoudeiamuazanun

v $4
"iumsammamg]ﬂumuu



UFTHNYNTH
KENNETH J. AYALA “The 8051 Microcontroller Architecture Programming And
Application” West Publishing Company.1991
Microcontroller Reference Manual “SILA RESEARCH”
qunI ’3‘13?!51%11“ﬂ'lii‘l]iuﬂiim1H1LL’€)’§TM°I§1J‘LI§” u‘?ﬂw%ngﬂgm%u 9109 (YY)
fjd@ “LAB MICROPROCESSOR —- BASED SYSTEM DESIGN (EECP 0215) MCS-8051”
foaFiians luTas Tilswaaes madndmnssu Tl ininndumaluTadumuns
nananavealaounlas wify 19982002 TasamzassumIddadunanayen

3 v
ainaunamaveanvelszma Inglunszususiylousd





