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COMPUTER CONTROL SOUND SYSTEM

Karaingkai Leelasupaskul
Kachan Tipukontorn
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1997

ABSTRAT

This thesis describes the development of COMPUTER-CONTROL SOUND SYSTEM
which comprises of Sound Equiment namely , tape and pre-tone amplifier . An IBM PC is
used as a host computer to control thecommunication the instance between to each sound units
microcontroller. Window interface package , DELPHI , is used as a devalopment tool in high
level progromming. The discussion of the development of tuner and equalizer parts are

involved in another thesis COMPUTER-CONTROL SOUND SYSTEM .
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¥AMITIYR9 8051 ( 8051 Instruction )

ARTHIMATIC OPERATIONS

Mnemonic Description

ADD A.Rn Add register to Accumulator

ADD A.direct Add direct byte to Accumulator

ADD A.@R Add indirect RAM to Accumulator
ADD A.Fdam Add immediate data to Accumulator
ADDC A.Rn Add register to Accumulator with Carry
ADDC A.direct Add direct byte to A with Carry flag
ADDC A.@R Add indirect RAM to A with Carry flag
ADDC Afdatna Add immedare data to A with Carry flag
SUBB ARn Subtract register from A with Borrow
SUBB A.direct Subtract direct byte from A with Borrow
SUBB A@R Subtract indirect RAM fromA with Borrow
SUBB A#data Subtract immed data from A with Borrow
INC A Increment Accumulator

INC Rn Increment register

INC direct Increment direct byte

INC @R Increment indirect RAM

INC . DPTR Increment Data Pointer

DEC A Decrement Accumulator

DEC Rn Decrement register

DEC direct Decrement direct byte

DEC @R Decrement indirect RAM

MUL AB Multipity A & B

DIV AB Divice A by B

sU7 3.1 siamdsIes v 8os1




LOGICAL OPERATIONS

Mnemonic Description

ANL A.Rn AND registor to Accumulator

ANL A.direct AND direct byte to Accumulator

ANL A.@R AND inderect RAM to Accumulator

ANL A.F~data AND immediate data to Accumulator

ANL dire.cr.:\ AND Accumulator to direct byte

ANL direct.#data AND immediate data to direct byte

ORL A.Rn OR registor 1o Accumulator

ORL Adirect OR direct brye to Accumulator

ORL A.@R OR indirect RAM o Accumulator

ORL A#data OR immediate data to Accumulator

ORL direct.A OR Accumulator to direct byte

ORL direct,#data OR immediate data to direct byte

XRL ARn Exclusive-OR registor to Accumulator

XRL A direct Bxclusive-OR direct byte to Accumulator

XRL A.@R Exclusive-OR indirect RAM to A

XRL Afdana Bxclusive-OR immadiate data to A

XRL direct,A Exclusive-OR Accumulator to direct byte

XRL direct,#data Bxclusive-OR immediate data to direct

CLR A Clear Accumulator

CPL X Complement Accumulator

RL A Rotate Accumulator Left

RLC A Rotate A Left through the Carry flag

RR A Rotate Accumulator Right

RRC A Rotate A Right through Carry flag

SWAP A Swap rubbies within the Accumulator
sUR 3.1 siad i 1iofived 8051 (Ap)




DATA TRANSFER

Mnemonic

MOV A.Rn

MOV Adirect
MOV A.@R

MOV A.#data
MOV Rn.A

MOV Rn.direct
MOV Rn.#data
MOV direct. A
MOV direct.Rn
MOV direct,direct
MOV direct, @R
MOV direct,#data
MOV @Ri,A
MOV @Ri,direct
MOV @Ri,#data
MOV DPTR,#data 16
MOVC A.@A+DPTR
MOVC A,@A+PC
MOVX A@R
MOVX A.@DPTR
MOVX @Ri,A
MOVX @DPTR,A
PUSH direct

POP direct
XCH A.Rn

Description

Move register to Accumulator

Move direct byte to Accumulator
Move indirect RAM to Accumulator
Move immediate data to Accumulator
Move Accumulator to register

Move direct byte to register

Move immediate data to register

Move Accumulator to direct byte
Move register to direct byte

Move direct byte to direct

Move indirect RAM to direct byte
Move immediate data to direct byte
Move Accumularor to indirect RAM
Move direct byte to indirect RAM
Move immediate data to indirect RAM
Load Data Pointer with a 16-bit constant
Move Code byte relative to DPTR to A
Move Code byte relative to PC to A
Move External RAM (8-bit addr) to A
Move Bxternal RAM (16-bit addr) to A
Move A to Bxternal RAM (8-bit addr)
Move A to Bxternal RAM (16-bit addr)
Push direct byte onto stack

Pop direct byte Form stack

Exchange register with Accumulator

suf 3.1 sadhdisiedwes 8051 (Ha)
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BOOLEAN VARIABLE MANIPULATION

Mnemonic
CLR
CLR
SETB
SETB
CPL
CPL
ANL
ANL
ORL
ORL
MOV

MOV

@]

bit
C.bit
C.1 bit
Chit
C.1 bit
Cibit

bit.C

Description

Clear Carry flag

Clear direct bit

Set Carry flag

Set direct bir

Complement Carry flag

Complement direct bit

AND direct bit to Carry flag

AND complement of direct bit to Carry
OR direct bit to Carry flag

OR complement of direct bit to Carry
Move direct bit 1o Carry flag

Move Carry flag to direct bit

PROGRAM AND MACHINE CONTROL

Mnpemonic
ACALL
LCALL
AIMP
LIMP
SIMP

IMP

JZ

INZ

JC

JNC

addr 11
addr 16
addr 11
addr 16

rel

@A+DPTR

rel
rel
rel

rel

Description

Absolute Subroutine Call

Long Subroutine Call

Absolute Jump

Long Jump

Short Jump (relative addr)

Jump indirect relative to the DPTR
Jump if Accumulator is Zero

Jump if Accumulator is not Zero
Jump if Carry flag is set

Jump if No Carry flag
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PROGRAM AND MACHINE CONTROL (cont.)
Mnemonic Description
B bitrel Jump if direct Bit Set
JNB bitrel Jump if direct Bit Not Set
JBC bit.rel Jump if direct Bit is set & Clear bit
CINE Adirectrel Compare direct to A & Jump if Not Equal
CINE A#daa.rel Comp. immed. to A & Jump if Not Equal
CINE Rn.#data.rei Comp. immed. to reg. & Jump if Not Equal
CINE @Ri,*data rel Comp. immed. to ind. & Jump if Not Equal
DINZ Rn.rel Decrement register & Jump if Not Zero
DINZ direct.rel Decrement direct & Jump if Not Zero
NOP No Operation

U7 3.1 samdarisiwes 8051 (de)

3/ ) c.'l
8.1 YeynIRHIZYBIYAMTS
{ =1 9 < _ . . .
Tugu 3.1 iWumsasUgad1daus 8051 ( MCS-51 Instruction Set Desription )UA8n
d d v o b i, . o _ 4 d 4
1 1 Tuguitlusdadrdasios) ( Moemonic Code ) HavnAve 8051 uazluvdendi 2 sxily
o A 1 o ‘ s . A 9 a a
fresuwlasgeverhnauluidasidanegnudwvesdioive  lumsdouTusunsunim
-] [ [ - =i A < o P ] q.: v & 1 °
weesuudoz lsivueduvesudentt 2 uudou sxtinmzudeni 1 winly sHasdriesh
P ' ° v o ' . ©
WudseTeasiminsasududhlaimsieonidlaonse  lusiasidudasideosusznsy
Fruapanude
74 = @ @ d
1. s afuiuMS ( Operation Coad . OP-CODE ) Wluggavesiisnushvenis ms
& Y] o dv o o 3
AavedluTasInsiwmeed  saduiumstozdludlunnsinquanuen 2 a9 4

v
o

v ° . da < 2 , : . oa J
Mmsnysuazdunamtiianurueiansaseh ldde 1wy Mov  amunumeiudds
@ 4 ° Y i A
dinfumanfeudredayamiioudniwdinguiin Move WluTasTnswmsedivesow
t @ o © s [% A a P o 1
19U Z-80 sHamdshidimiumsindeududsyaszldii LD Fansndiih LoAD
o o A g 1 o o @ 4 g
2. FIgNANIUMST ( Operand ) Wiudui 2 vassvaidegioh Tudinlosiugn

LY 4:1'. =< t A =Y 1 v o [ [) ;:1’ - S g'; ]
VOIAIDNUINUBNINTINhgAANIuMITIFus damideseswe s 8051 Tugin 3.1 Tdhdan



31
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mulussnimstaiusealsunsuldednazaan  nazdSmmefmariwniuredhinlu
Yy 2y A y 4 "o . aa s
yn BANK mslfmuSedesSenlfauiiaz BANK tiniu Tavmsdmualusimaes psw
TasnistnualisSamad Psw Noznandeds U 1fiBlmy Reset  MI9IUUD 8051
A 9 A A 4 < = . 4 aa 4 a t z

sz umsldausiamad RO §9 R7 11 BANK 0 #939ames RO 4 R7 luuanz BANK Uu

szd1ed s lumirsanuhdmiudayaniolu sos1 dalums

33ames Munuanieanuh
BANK 0 BANK 1 BANK 2 BANK 3
RO 0 8 10 18
R1 1 ; 9 11 19
R2 2 | A 12 1A
R3 3 B 13 1B
R4 4 c 14 iC
RS 5 D 15 1D
R6 6 B 16 1E
R7 7 R 17 1F

Srathe Wemdiimsldalumiwanu$ BANK 1 uazimidnideddamed r7
iusds MOV ART ( SHan BIATDIAE EFH)

miﬁmu‘uaqﬁwﬁqﬁvﬁamsmﬁ’fagamnﬁmmiq FH vearitoanudinmelu 8051
T 1485 3amed A fuies

2. Bit Address Area Wutnoau lug s ume 200 81 2FH mihsanudua
aziin ‘1uﬁhwmnﬁwmwﬁwé’qnﬁnn:mmsnma%ﬁaun?aédﬂ'nfﬂu 1 v5e o 18Taoms
Tdsunsumpunies usia:ﬁmau"fagnlunu"mﬂ"nm’waﬁmf:ﬂ:ﬁfiwaw‘iumﬂaﬁ'ﬂu
Memory Map JUi#1 3.3 1wy finfl 7 ysaminanus ludumis 274 sxdisdmmiaiiu 7rH
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fuAvaRU+—— e (7 | ][ 7c] =] A B

ennt-diniy o |77l 5|7 n]|ns

foyasmlussy ou| x|l alo| |l s ela
xaler|s| | a o] alale
| 57| s} spl s¢ sz| sal ) =
x| 57| s6 | 55| 54 57| szfst]»
» |swwla@imiclalalals
o (47 |46 |15 |} wlajale
zE|\w|m|m|xcim|alnla
S E A E ER ETREA 2
su fov | | jac|m A o
suizr s |2l mlalajs
mE|w|mim|wcim|n|els
naly (6| 1| olefuls
21z {07 [on |sp [oc | o [ea oo |6
2H {07 | 6|63 os‘ios' 32 {osf
0 Rat?
o Bankl
it B
o s

51U 3.3 Awhuvudvesnaazdn

‘J ¥ L3 1 ] a U/
Tugth 33 Suavmededusdumiveamieanusidmivdeyanoly sost

& ' =y z [] 1.’; U e [ a o & W s
Falunsazinly  smuminivesisuihiaipu 16 Hesldduddrdelumidfamsdy

¥
- @

doyaiini
3. Scratched Pod Area IHU$33u89mit0AuIAuA 30H D9 7FH  wiwanud
14 * » 4
gaeiloslddmiududeyamaly  §133awmed Stack pointer FuamUwANNS Fstez
9/ o q YA L) w 4 o 0 L d 0 F=3
FoeszSihildiRamedouiuvesdeyasuesi ldmsouveslilsunsufanaa 14
s > < e a8 b4 A o J 3 o &
N sslimefinemslFaundemsvhausasidaiu sos1 Pidredds
] o Ao a a o P o aca P
yp4 8051 Hudhdanidsz@niammsihnugann  Tuvaish 8051 uesiisvaines
v ada 4 4 . . " e a a Y
FAIADANIE ( Flag ) MARTUTZHIRMIAIWIMTY FINA ( Cary ) MTovzifonld
S I 4 _ g SAa /n: p=3 Py
BANK %043 3aimp3n101u 8051 114 33emaiiuAD Program Stams Word ( PSW ) Hvwa

) ' Iy = 5 1 o
8 in usaziines Midvaamuemsrhaiuang 13sagil 3.4
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(MSB) (LSB)
CY AC | FO RS1 RSO ov - P
Symbol _Poslti N { Sienific Symbol _Poslti Name and Sienifi
CY PCW.7  Carry flag. ov PSW.2  Overflow fiag.
AC PSW.6  Auxiliary Carry fiag. - PSW.1  User definable fiag.
(For BCD operations) P PSW.0  Parity flag.
FO PSW.5 Flag 0 (Available to the Set/cleared by hardware
user for general purposes) each instruction cycle to
RS1 PSW.4 Register bank select indicate an odd/even
RSO PSW.3  contol bits 1& 0. Set/ pumber of one bits in the
cleared by software to Accumnulator, i.e.. even
determine working register parity.
bank (see note)

Note : The contents of (RS1, RS0) enable the working
register banks as follow :
(0.0)-Bank 0 (0CH-07H)
(0.1)-Bank 1 (08H-OFH)
(1.0)-Bank 2 (10H-17H)

(1.1)-Bank 3 (18H-1FH)

51/# 3.4 Program Status Word (PSW)

< o ' o 44" o q’ 1 S 4 -3
PSW.0 im0 Senn  1nmsa inlozuennlusidines Accumulator Y59
aa e o 4 e 4 a ‘ aa P a ' v o '
3¥oand A U 1 dudmouanTeg wu WuSTmined A vuna 8 1indl 1 o 3 A7 uazli 0 8y
¥
s@a  Aesilion psw.e fitiaudlu 1 114 Accumutator 3 1 agiflusmaughezdiidin
Atanilu o
o < ; (L=} s
PsSW.1 1im 1 iinii lutinms gau
-~ o ' . o a o : ° Y a w 4:
PSW .2 1% 2 (Sun) Overflow Fiag ijuimnivenmsdnnaniuilvifiadimaiuly
] ° s dv o 2 a - @ - o ¢ 4 0
sersamssian dmatidhuinanifannin 6 Tddin 7 TdszTemlidedurnnuy

Signed Integer




=Y a dy 5} t Y A & Y ' J
PSW3, PSW4 1m3 uaz42 imiezldausuiuieitiudiuonnumsiild

331905 RO 94 R7 1u BAVK 14lumisns

1% 4 (RB1) 11 3 (RBO) Register bank address
0 0 0 00H-07H
0 1 1 08H-0FH
1 0 2 10H-17H
1 1 3 18H-1FH

) [ [ o a J < a '3 ]
fedary Tn 4 uaziin 3 Tauily 10, iWumsnifondSmass Bank 2 nuwanuN
TusHadidsrnsing e Ro Aosdradanreanudinmeiuiidunys 100
o () 7 o o { o W 1 o
PSW.5 1n 5 Senhinawndszesathuinig Feunsoldihdsdmuaainiu o
= . o 4 4 1o w a das 4 a o
3o 1 A4 Teennsiinuvssididuss luviduidnitiawdaoundas dniifiyseTomnt
dinsulumsaaamuzen ddsunsussnneFenmsiiauves Tsunsueoy ( Subroutine )
a = v . ) o daw v o a d a d?
PSW.6 1 6 (58711 Auxiliary Carry Flag 1tlufinnlgdmsunudmaninasu
seuamsduaa Tassmamudmanidamaduinvesiin 3 $w'ludaiin 4
= 1 3 a o -~ 1
PSW.7 1in 7 590N Carry Flag  Wuiinfivenamuzmssiuauniadinmanin
[y (z ° Y a -; “a ) [} 'Y <) L) LY S-S
naaniiui Iifadanadunsely @y msuaniay 2 Siwddresuudmadniiemn
- a o 4 ] . ] o b4
#1071 255 Pozaildifadmedu 15199119107 Accumulator  AYIMSUANTANTNIN

[ 4

Ad o
nuyantu 1

7=

1 4
soyalAifios 8 Dmnniuwuasildg

3.3 HPAATAEY (Addressing)

msfareiumisanudlugamisdoniimifinuafied ( Addressing ) @
o v oy
lanmeis

R . E! ° 1 { 1 v i Py ]

1. Direct Addressing iumsihnusdumnisnagussmizsanusiiziasodi
Operand ¥B3fd IAoas: TsmstiansoAsnemiteanuidmiudeyaludves sos1
$142U 256 AuMuANNIY 19U DEC 20H

<3 ' ° o d ° '
Hlumsaadsyavsamiwanudidmiudeyaniolu 8051 figwmia 200 as 1 &

] ¥
v a

wudagalumizeanuirimiudeyaniolu 8051 dwmia 200 fis 11H Wedugadmdail
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» #
&

" 1 o =1 'Y 1 oA E{ 4' P dﬁ’ ° Yy I~
alumibeanusozniiy o8 widaududly Fre Wehddelifugaaesihideyadiu
)}
1 » [ -1 =Y [
00H inmisisazduniaiudeyals 8 dniviniy
2. Indirect Addressing  tiumsimusfisguasnitsanudidimivdeyanialu
ad N L 1 o Ay a 1 aaa S A -
8051 Tpedou F3mssryhuvitweamizanuiidesmsdaneisil wlysvmessamil
LY H [ [ o { a Sl = [ Y '
w3 (Pointer) TFambreanuihndeans Fameinlddudrwldun ro , R1, DPTR
4 ¥ & da 1o ' . [ A v o 7
Wudu Ty Operand vaigamids 8051 HAaReiuMEaNIN lgdouvzlidydnysl @ W
a { g Qs 4 [}
w3 same s Nud 19y DEC @R1
fenrTusunsumeuBEuLd
MOV RO.#10H
DEC @RO
o | ° < a 0 s = 4 1 + w
drdwsnilumdiimuanliiusdanes ro TagaseIdiiaumdy 100
o & { o =‘r ’ ] Qr el = J
drdefmeuiumdiann lumibsanudhdwmsudoya nylaeidmmes RO B
] u'/ '; 1 k4 ': 3 & { U 1 2 & s []
9ndrdausniy RO Ba 10H sudumided 2 Suflumsaaalumiseanusiiduimis 104

i . . & o v Hdaya 1w aa s < aa s
3. Register imstruction 1ufd i 1¥AadeUIImaes RO D3 R7 UBITIABS
Ao v q¥ ' ad aa /Ay " A o
Bank #ihadldueylu Operand  v:ilFpvnstenosndsimsey wentaiiunimn
A \ A o ¥ oA 1 v Aa ¢ v P da o
59995 HUN AN UAT BIUBIAIFIAAADNUTVABTINAIUDILN 3 UN yitlusuen
aa ¢ a v & A o e o ' 9 a8
3901709 RO D4 R7 ANUIBATIUUQNDIY (Fetch) wWhldUszunana (Bxecute) N9ztoNID?
o dda ed v o @ 4 A 3 o '
S Samptdnamsmnnidaniyuases op-copp) fismwdrlihiuwes wu Mov
U ) a < 4 P ) A
A.Rn laes Ro A0 RO, R, ....R7 Mideiiznffsudlunwunfedld 1 Tun
. S o e A o < e & A A '
4. Immediate Constant IDUSIFUNINUAIAIN IAoASY MFadeziimsfinuaau
[ d 1 ° @ 4’:‘ ° 1 a o 4
993A1A4M 1Y Operand 14 MOV A#10 fidsiutlumsfmuam 100 Tdnulussames
A 9/ o - 124 o 0 5 o 4’ 5 ] 1 a &
A 1058eane # MW msvuenhnaimunaanduain AL UIR UIBA NUIAD
3310189 Program Counter N95%#1UiMUI¥DI Operand
A ﬂ o d o ' o A Y
5. Index Addressing (Humsimusavhioglasassyll 981 uIEANY$ITH 1%
[y) - ' ] s [ J z 4 = 4 -}
1&mmfunsaens naeanuiidmsuTusunsusiniy - $ez145%med DPTR  wie
“ S ¢ ~ o v & q’, t
Program Counter 9179 16 TN wIndag3smand A vywe 8 dn udnimadnslUadumia

' . & . & d ' d
mineanui Tsunsuifesdeyasenin MdiidseTonilumsendeyafuiulilugl

d . ] - [
suuvesmsnieglumizsanuiillsiunsy 154 MOVC  A,@A+DPTR
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3.4 ¥AMES 8051
o @ 1 i - 1 4 a 53 a
gafida gos1 uiieanldiflu 5 ndu FrezldmnaiivieimaTassnevdie
4 A0dN
v ¢ a Y T | 8 v . &
ADAUY 1 78 Mnemonic 1WUFBINUBNDITHAAEN
o '3 P} R E ° a a -.: LY o w
ABdUY 2 AiD Operation WuMmsnseARad uamus ey
ABAUY 3 A3 Addressing Mode HUuTluduges 7 A
Dir = Direct Addressing
Ind = Indirect Addressing
Reg = Register Addressing
Imm = Immediate Addressing
n3eanig X Tuve iivweanun saddiins iy <byte> 8gludiy
s ] ] 9 oW U
Operand 3508118 MY 1w samsanud 1Ak T5aanan
{ '-"I ; ) =y
Execution Time (us) i M lumsdidaiy dmiadulylnsiud
Tasoslddyaounim 12 wonzdsad  lumsdhnusdazdideerldhuiusounias
(Machine- Cycle) AU 1, 2 W38 3 sa1ta50e 1 souszlfizawiiiy 12 lwAavesdaynin
s { A . =
wRm saiuszausansumnlFlumsihon 1 sewafowndy 12/, Jum
3.4.1 fdandinaans (Arithmetic Instruction)
a & ” a / v 4 a
s0s1iMdamsnseimuadamaniiamsouin,ay,gamasmsiu s
" anluTasTnswaesiweiou Rldlisidimsqanazms  sidedmsumanszdimndia

sanilinegy 3.5
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Mnemonic Operation Addressing Modes Execution
Dir | Ind | Re Imm Time(us)
8
ADD A,<byte> A=A~<byre> ! X X 1
ADDC A,<byte> | A=A—-<byte>-C | X X 1
SUBB A,<byte> | A=A - <bywe>-C | X X X 1
INC A A=A~ Accumulator only 1
INC <byte> <byre>=<bye>~1 X X X X 1
INC DPTR DPTR=DPTR~1 Data Pointer only 2
DEC A A=A-l Accumulartor only 1
DEC <byte> <byre>=<byte>-1 : X X X 1
MUL AB B:A=BxA ; ACC and B only 4
DIV AB A=InnA/B) ACC and B only 4
B=Mod (A/B)
DA A Decimal Adjust Accumulator only 1

51l 3.5 Mdendiamand

3.4.2 MFINATINAIEAS (Logical Instruction)

4 1 Aa o A - '
ﬁW’c’Nﬂqn‘uumiYITnuL'H'.UB‘Ll Boolean Operation ‘ﬁ‘l'{lﬁllﬂ AND, OR,

. & r o, a 1 - a o
BXCLUSIVE-OR, NOT ﬂmqmmﬁﬂmmmuumauw ﬁﬂlm 0-7 ‘Uﬂ\i‘ﬁ’ﬂy‘ﬂ‘lfﬂﬂ 1 ?’li)ZQﬂ
o W a 2 o a . | A P i a -
ATYNINL Un 0-7 Maqﬁagaﬁnqﬂﬂuﬂuanumwﬂ 0 @BUN O, UN 1 @9UN 1 %uﬁmﬂ 7

(Y g <& v P
deiin 7 juuveshidimensinmaniddagii 3.6
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Mnemonic ‘ Operation Addressing Modees Execution

% Time (us)
ANL A,<byte> | A=A AND.<byte> X X |x |x 1
ANL ,byte>,A i <byte>=<byte>. AND.A X 1
ANL,byte. #data <byte>=<byie> AND.~7data X : 2
ORL A,<byte> ' A=A.OR<byre> X iX |X |X 1
ORL <byte> A <byre>=<byre>.ORA X 5 1
ORL<byte>.#data <byte>=<byte>.OR#data X | 2
XRL A, <byte> A=A X0OR<byte> X XIX | X 1
XRL<byte>,A <byre>=<bywe>XOR.A X 1
XRL<byte>,#data i <byre>=<byte>.XOR#data l 2
CLR A A=00H Accumulator only 1
CPL A A=NOT.A Accunrulator only 1
RL A Rotate ACC Left 1 bit Accumulator only L
RLC A ‘ Rotate Left through Carry Accumulator only 1
RR A Rotate Ace Right 1 bit Accumulator only 1
RRC A i Rotare Right through Carry Accumulator only 1
SWAP A | Swap Nibbles in A Accumulator only 1

3.4.3 ﬁﬁamﬁavﬁwa’faga (Data Transfer)

]
e d

51 3.6 fMidamenssnemeai

| S |
oo @ A

3 Q & A & o @ = $
Wunquidanldiuinn  luddunarleeliddaildindoudrotoya ain

24

' ° ] P w A ' o A o ' o @ VA
“U’Jﬂﬂj‘]nﬂ‘lﬂ‘]u“uq}‘f'ﬂI‘ﬂUJan”u’lﬁﬂ’l‘]”%‘]ﬂﬂﬂ‘ulﬁ'HQHu\’ gﬂllﬂﬂﬂlﬂdﬂ‘l’ddﬂquuﬂﬂ

OP-CODE , Destination , Source

OP-CODE

s/

e . Y c:' P Y
Source n_lumuﬂu o wagam:qmﬂaﬂuma

e a' ) H o & & A
SILHATIUNUNMIMNUYINHUAYBIAIUN %z;ﬂunmﬂaauﬁw

2 a B 5
‘Ui)Q‘ﬂ‘ﬂ'NlﬂU'JﬁTﬂllﬁﬂlﬂﬂﬂuﬂﬂﬂvﬂ

3 ’ < E
Destination Wushunivswlawnnnezlfnudeya
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A 9t 5 a :« & ay ° 9 d' [l o [
{umsndsutods yanuundeniudiedugamsinm Foyafiogudunia

o . ¢ : o . o v
Source oxiasuuta uAduumsuanifoudeyasznang Source iU Destination Ml

4 d?’d v -=1'.
AYUUTAIMTIGUN 3.7

Mnemonic ‘ Operation Addressing Modees Execution
Dir ' Ind ' Reg | imm | Time (us)
MOV A,<scr> A=<ser> X X ' X X 1
MOV <dest>,A <desp>=A X X X 1
MOV<dest>,<scr> <des>=<scr> X X X X 2
MOV PTR # " DPTR=16-bit immediate X 2
datal6 constant l: ,
PUSH <scr> ' INC SPMOV “@SPT.<SCR> | X | 2
POP <dest> MOV<des>. “@SP:DEC SP | X | 2
XCH A, <byte> ACC znd <byte> exchange X X ‘ X 1
data ;
XCHD A@Ri ACC and @Ri exchange low i X i 1
, nibbles E i

o 2 A

51/ 3.7 Mduadoudedeya

o 0'1 4’1 v b 74 (5 1 o _© 74 3
ffunteudedeyaiumimanuddmivdeyameuen 8051
a 1Y o ¢ o & 1 ) gt a ¢ A
nsfAsdedayaiunilsanuifiognisusn 8051 A lFidmmed ROR1 5B
a8 Y d, a » " ° 1 5 Y dg. ] ° 9y a
DPTR luddvastmuanioanusuimiumsld RoR1 Aud@dmunisoziisieda
b 4 4
dunudldifes 256 sunue uamsld DPTR Fdwmue vhldmusodduimnualdda
64*1024 ANIMUS

dadmiunsaaraniheanusieyanIuuengos 1lied 4 MFUNNTUAIMIN



Address Width Mnemeonic | Operation Execution Time (us)
8 bits MOVX A, @Ri ! Read external RAM @Ri 2
8 bits MOVX @Ri,A * Write external RAM @Ri 2
16 bits MOVXA. @DPTR  Read external RAM @DPTR 2
16 bits MOVX @DPTR.A | Write external RAM @ DPTR 2

U#t 38 Md nadovdodayavesmbeanuhidmivdayaniegaieusn 8os1

MFI1uToYA1NAIIN (Lookup Table)
° o = Y J £ a3 ' 0 Qs
Ardalunguivzlimnzmssfayannmanguiinieanuhidmivldsuns
=1 @ .:l, 5 a ) -: 1 5 o
VIAUE  Accumutaor  myNilazdeaieuBlumiteanudhrwstunouyeamsivoy

o ~ Y . ' ¥ a o @ o
Iﬂﬂmiil’s’hﬁi‘u 8051 a{,juﬁ’l ﬂ]?Nﬂ1561””3%a%1ﬂﬂ1514n!“€” 2 ﬁTﬁﬂﬂﬂmiN‘ﬂ 39

Mnemonic Operation Execution Time (us)
MOVC A, @A+DPTR  Read Pgm Memory at (A~DFTR) 2
MOVC A, @A+PC . Read Pgm Memory at (A+PC) 2

' s

o ry < P : ¢ 3 Q)
717 3.9 Mdemdeyannmsheglumizsanusidmiuldsunsy

8.4.4 My

o &

fdavas 051 uanonesiimansziiiag 8 dnudaniseanudidimivdeya

h.

aelu 8051 SesuisaanAonIelimsnszheodeyadiasiin AourazinuesiSainns SRE

u

<

1 . t 2w 2 ] ° P |
walugaanissnnusrdmiudoyadumia 200 8 2rH dwan 16 o @S uauding
dursnaeda’ld 128 Tnude 128 iy Midsimnsafasefuniuanudiainaniiss

71U 3.10




Mnemonic v Operation Execution Time (us)

ANL C,bit + C=C.AND.bit : 2

ANL C,/bit C=C.AND.NOTbit 2

ORL C,bit C=C.OR.bit 2

ORL C,bit C=C.ORNOT.bit 2

MOV C,bit C=bit 1

MOV bit,C bit=C 2

CLR C C=0 1

CLR bit pit=0 1
Mnemonic Operation Execution Time (us)

SETBC C=1 1

SETB bit bit=1 1

CPL C C=XNOT.C 1

CPL bit pit=NOT.bit 1

JC rel Jump ifC=1 2

INC rel Jump if C=0 2

JB bit,rel * Jump if bit=0 2

JNB bit,rel . Jump if bit=0 ; 2

JBC bit,rel i Jump if bit=1:CLR bit | 2

=3 ° < =
31/% 3.10 Ardeydu

f1ds  ANLORLMOV,CRL sziimsnssiunfousulunduidenssnmandyn
Yszms uansefufinsdussiumiminenudsids  umaeglf 3o eslidid vit
ﬂsmgﬂtjﬂmﬂmmiﬁlﬁnmu'ul:waa operand szdpaflonmdmumismizsamusiiiiy
wuuin @y v 0 veamisanuiidumL 20H wrlismsanuswuuinyiiy 0oH

wastyn 7 UBIMUITA LS FMHYY 20H sxidumiauuuvysanusumaiu o7
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3.4.5 NguMFINszTandn (Jump Intruction)
nquidanszlaadinde  nquuesddeiilfmshvesTsunsudulyds
Sunusitualashida iwmnduvesldsunsmdy  Adanselaadhunny luliitey

Tydidaasneh 3.11

Memonic Operation ’ Bxecution Time (us)
IMP addr | Jump to addr i 2
MP @A+DPTR Jump to A+DPTR 2
CALL addr Call subroution at addr ; 2
RET Remrn from subroution | 2
RETI Return from interrupt ; 2
NOP " No operation { 1

U 3.11 MidanszTaadm

fFstmariauuuuiien e (Conditioned Jump Instruction)

M - ; g ' 4 t
Sdaddmsinuduuuindumsswuunliienle ds  ludesiinmsasie

1 b e..l =)

= ° ' & 4 [
3 a‘l.ﬂﬂ 9 AUV IUMINNIY ﬂ‘]ﬁ\]'ﬂﬂnquﬂuQ%zé{ﬂ\lﬂiqﬂﬁﬂUNﬂu“l‘Uﬂa uﬂ‘li'ﬁ"]un‘ﬁ

' 14
g o w w &

MIUUATIANU
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o

Mnemonic % Operaton addressing Modes Execution Tine(}s)
| Dir | Ind | Reg 1 Im
‘: .m
JZ rel Jump if A=0 Accumulator only 2
INZ rel : Jump if A=0 Accumulator cnly 2
DINZ<byte>,rel Decrement and jump | X X 2
| if not zero
CINE A, <byte>.r21 Jump if A=<byte> X X 2
CINE<byte># Jump if<byte>=#dala X \ X 2
data,rel i

o ¥ 9 a4
12 Ardaduuiieu

1
.
=h
(¥3]




46

a
unm 4

8255 WRINVOYAMUUUHIU

4.1 lo% 8255
9 2 5 A VoW ¢ ' a ¢4 ¢ A
mslFulnTns Tmseawes wdandouasiugUnIsingusn 1¥u aINGsad n3o
ar v A A v 23 L U A [ ¢ a (3 A Y
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4 ' ] [ 4 /¢
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Fumieh CLICK | swafidoudann sﬁ'ﬁﬁﬂﬂnnﬁ wosmiam | mahauvesgilngel
# aeuiuned nouRIABS (H) | MCS-51 (H) | 4938255 (H) ,
BASS UP F5,F3,F1F7 66,1E,06.TE P13 ERrra—
BASS DOWN F5,F3,F1F8 66,1E,06,80 P12 anssAuFgaruRTNEm
THEBLE UP F5,F3,F1,F9 66,1E,06,86 P1.1 lﬁuszﬁuﬁmmmmwﬁqa
THEBLE DOWN F5F3F1FA 66,1E,06,98 P10 anszﬁuﬁmmmmmﬂqa
VOLUME UP F5,F3,F1 FB 66,1E,06,9E PLS Wuszdunnadyy
VOLUME DOWN F5,F3,F1LFC 66,1E,06E0 PL4 anszAuMNATYY I
BALANCE-L F5,F3,F1,FD 66,1E,06,E6 PL6 Musandiussiudodinede
BALANCE-R F5,F3,F1FE 66,1E,06,F8 PL7 usasdauszaudod limen
SELECT F5,F3,F2F7 66,1E,18,7E PC.7 dondygroudoasinundainiia
POWER F5)F3,F2F8 66,1E, 18,80 PC4 ON / OFF
AINT 6.2 UFANANINMT CLICK 1JuAN 9 FaouRunesuazmsdesiadygu
1. §AAN ] Y83 PRE-TONE AMPLIFIER
G | svamdoud. | swadhlsngd | wedn i msauvesginsal
CLICK #i NNABY- MCS-51 (H) | am veq

noufinass | Womes (H) 8255 (H)

PLAY-L F5,F4F7 66,60,TE PA4 my PLAY mWdw ( PLAY REVERSE )

PLAYR F5F4,F8 66,60.80 PA3 1 PLAY m3971 ( PLAY FORWARD )

FORWARD F5.F4,F9 66,60,86 PA2 FORWARD )

REVERSE F5,F4,FA 66,60,98 PAS REVERSE m

REC-MUTE | F5F4FB 66,60,9E PAO MUTE m5 RECORD
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POWER F5.F4,FF 66,60,FE P10 ON / OFF

E‘ r 4 o3 A o
A3 N7 6.3 UERNANANIS CLICK Judn q finsufiameinasmsdesiadoana

L\ A 1
. PRAN] VB AT TAPE




80

6.3.4 m3dadeyeIn MCS-61 ielaAmaUHBABNRIAD

o - o -
N Hrma et M3 MCS-51
Computer mse mcs-51 Computer
F6 —_— 78 dasriniads fuduniomssumToususise
¢ - A - A o ’
Fc e Code dasianiod fuilusimnisahaue,
Hhildnduldivudeyn
ar -~ . L3 A . 3
mem 70Hxx) | Susvedeynlumiwmudue: | defeyafuiuSluminanuiwinom
HEAIND
-~ p e
Fo —_ 00 dasrueniiiudoyawioudy | sefusimivededoundey
po— d
mem 7HEn) | Fustedeyalumieanudun: | dedoyaiufinilhe o
‘-_——-—
HEAINA
1 e ‘- @ o & ]
FO _— 00 tarwmuenhiiudoyninidy | sesusimiedadoyade’y)
- e . ) P
mem TH@x) | fusfadoyalumbennuimas | defeyagamoiuinlioam
e
uaAINA
FO 00 dusiauenniudeyaiiudy | nduldfiudeys
—
uazsemuhusouae

% z ’ A 4 <
A1sNT 6.4 uaasTumpUMIdedoyanin MCs-51 ifeuaamaiinoufiunes

Tunsdedoyasn  Mcss1  ieuaamauuseneufiumesi lavdesianisds
(F6H) e MCS-51 Suswanisdt (78H) 'lé’vzm?tm's"'uﬁ'mmmsﬁ'ﬁm?m‘imauﬁ'zma{
feansdndeiuginieila # Mcs-s1 a1d5usimades (Code) Mufluaainssaveda
fupiezdedoyaiifin B hmbeanudusniiegluueaasa 708 Tifnsufnneduazey
SsvannaeufameiitucduSoudooioudenzdidoyafiinlinely Aneufamedillety
doyauuiniAlumisenmsr (Memory) wazthi Soufouiumiidaiu3ifteutama
wazezdesia (FOH) ouenihiudeyas sufeoudauas Wdadoyadeliin afiusuiion
Sefoyagatie  Wedinia Fom Wevenhiuadessudeudaiezsonanitenouly
soudell @ Mcs-s1 Feznduliihandunmfiumfivsdanuaamaiineuiuaeslmi
nnta sanna1msﬁ1~nugn§aﬁ1'[ﬂu'[ﬂsunsmﬁa'lﬂé'ﬁa 15-Tnuuenihidissshinis
AR 410 Jundi, dnelaeiuaaimn 35f, muuaarmn 410 it uaz

quIuBTIaAIIvn 7/10 TH




81
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AMPLIFIER LED asfian
won | wamwa | 12| 3 |a]|s|e| 7 |8)olw0|uliz]izlialis
AT

70H | TREBLE |60 |18 | 1E |60} 66[78 | 7E |80 | 86|98 | 9E | E0 | E6 | F8 | FE
7iH | Bass |60 |18| 1E {60 |66 |78 | 7E 80|86 {98 | 9E | EO | E6 | F8 | FE
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TAPE foyal Mcs-51 ds (xx H)

ueAIATE | udAwwa An i
70H RECORD 60 18
7iH PLAY-L 60 18
72H PLAYR 60 18
T3H PLAY 60 18
74H PAUSE 60 18
75H REC-MUTE 60 18
76H LEVEL LEVEL 160 , 2-18 , 3-1E , 4-60 , 5-66 , 6-78 , 7-TE , 8-80
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7.1.3 HANIINBAOUNIIABUAUDININDIABIYSI PRE-TONE AMPLIFIER
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E\“ / — —Treble Cut

10 4 / "

15 4
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MAKNUIN N

SOFT WARE
1. Wsunsuuu MCS-51
1.1 Walsunsu TAPE

o 3¢ 3 2 e e e e e sk e e sk sk e e e s 2k e e o o e e e ke v e e e e e e e e e e 3 afe e ke e Aeakeake ae e e ek e de e ek
r

INCL"BASE.ASM" ;tape

;*******************************************************

ORG 0000H
INITIAL: MOV  SP#(60H ;set sp
MOV Pl #000H elr pl
MOV  DPTR#2FF3H ;port control#1
MOV  A#08BH ;mode0 10001011b
MOVX @DPTR,A
MOV  PCON, #080H ;smod=1,/16
MOV  TMOD#022H  ;timerl mode2
MOV  TH1,#256-12 ;auto load
MOV  TL1,#256-12 ;4800 baud
SETB TCON.6 ;start timerl
MOV  SCON#050H ;8bit UART model
MOV  R1#068H ;add control
MEM: MOV  DPTR#2FFIH  ;port display control
TREC: MOV  RO#070H ;add 70h,record
MOVX A@DPTIR
MOV  @RO#006H
JB A.1,TPLAYL
MOV  @RO#018H



TPLAYL: MOV
MOV
JB
MOV
TPLAYR: MOV
MOV
JB
MOV
TPLAY: MOV
MOV
JB
MOV
TPAUSE: MOV
MOV
JB
MOV
TRECMU: MOV
MOV
JB
MOV
TLEVEL: MOV
MOV

MOVX

MOV
LElL: CINE
MOV
LE2:

MOV

9

RO#071H ;add 71h,play left
@RO,#006H
A2, TPLAYR
@RO,#018H
RO#072H ;add 72h,play right
@RO,#006H
A3 TPLAY
@RO#018H
RO#073H ;add 73h,play
@RO#006H
A4, TPAUSE
@RO#018H
RO#074H ;add 74h,pause
@RO#006H
A5, TRECMU
@RO#018H
RO#075H ;add 75h,recmute
@RO,#006H
A6, TLEVEL
@RO#018H
DPTR#2FF2H  ;port display level
RO #076H ;add 76h,Jevel
A@DPTR
A#HOOTH
A #000H,LE1 :level O
@RO#07EH
A#001H,LE2 ;level 1
@RO#078H
A#002H,LE3

@RO#066H

level 2



LEA4:

LES5:

LE7:

CODE:

NEXT:

RX:

CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
JNB
CLR
MOV
CINE
AJMP
CINE
AJMP
JNB
CLR
MOV
CINE

DATARX:JNB

MEMO:
PLAYL:

CLR
MOV
SIMP
AJMP
CINE
MOV
AJMP

A #003H,LE4 level 3
@ROH#0O60H

AF#O04H LES slevel 4
@RO#01EH

A #O05H,LE6 :level 5
@RO#018H

A #OO6H,LE7 ;level 6
@RO#006H ‘
A#O0TH,CODE  ;level 7
@RO#098H

RI.MEMO ;What is job,rx or tx
RI

A,SBUF

AH#O66HNEXT ;if then rx else next
RX

AFOT8HMEMO if then tx else mem
X

RIRX ;sub rx

RI

A,SBUF

A #O60H,MEMO :if then datarx else mem
RI,DATARX
RI

A,SBUF

PLAYL

MEM

AH#OTEH,PLAYR  ;play left
@R1#010H

WORK



PLAYR:

REW:

CINE A #080H,FF
MOV  @RI1,#008
AJMP  WORK

CINE  A#086H.REW
MOV  @RI1#004H
AJMP WORK

93

:play right

A/

CINE A#O98H RECMUTE ;rew

MOY  @R}#020H
AJMP WORK

RECMUTE:CINE A#09EH,REC

PAUSE:

STOP:

POWER:

DELI1:

MOV @R1#001H
AJMP  WORK
CINE A #OEOH,PAUSE
MOV @R1,#040H
AJMP WORK

CINE AH#OEG6H,STOP
MOV @R1,#002H
AJMP WORK

CINE A #0F8H,POWER
MOV @R1,#080H
AIJMP WORK

CINE A #0FEH MEMO
MOV P1,#00FH

MOV R3#0AAH
DINZ R3,DEL1

MOV P1,#000H

AJMP MEM

;recmute

;pause.

;stop

;power



WORK: MOV
MOV
MOVX
MOV
DELAY3: MOV
DELAY2: DJNZ
DINZ
MOV
MOVX
RXEXIT: LIMP
TX: JNB
CLR
MOV
CINE
MOV
MOV
MOV
TXLOOP: MOV
CLR
MOV
DATATX: JNB

INC
WAIT: JNB
CLR
DINZ
MOV
TXEXIT: LIMP
END

DPTR #2FFOH ;sub work
A @RI

@DPTR,A

R3#0AAH

R2 #0AAH

R2,DELAY?2

R3,DELAY3

A #000H

@DPTR,A

MEM iend rx .
RLTX ;sub tx

RI

A,SBUF

A #060H, TXEXIT ;if then ok else mem

P1 #0FOH ;enable tx
R4 #007H ;do 7 add
RO#070H ;first add
A@RO

TI

SBUF.A

TILDATATX

TI

RO :inc add
RI,WAIT swait tx

RI

R4, TXLOOP ;dec r4 go txloop
P1.#000H ;elr pl
MEM ;to memory

;ending

;********************************************
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1.2 PRE-AMPLIFIER

;**************************************************************

INCL"BASE.ASM" ;pre-amplifier

- 3 2 3k e s abe o e ofc e 3k e e o 3 e e e o sl e e e e e o e e e ok ok e e ok ok ok s e e ade skl ok sk ke ek ok sl sk o e ook ok ok ke skl e
r

ORG 0000H

INITIAL: MOV SP#060H ;set sp
MOV P1,#000H selr pl
MoV DPTR #2FF3H ;port control#1
MoV A#093H ;mode0 10010011b

MOVX @DPIRA

MOV PCON, #080H ;smod=1,1/16

MoV TMOD,#022H ;timerl mode2

Mov THI1#256-12 ;auto load

MOV TL1,#256-12 ;4800 baud

SETB TCON.6 ;start timerl

MoV SCON #050H ;8bit UART model

MOV R1#068H ;address control
MEM: MOV DPTR #2FFOH ;port treble,bass

MOV RO,#070H ;address 70h,treble

MOVX A@DPTR
ANL A#O00FH
TREIL: CINE A #000H,TRE2
MOV @RO,#006H
TRE2: CINE A#001H,TRE3
MOV @RO#018H
TRE3: CINE A#002H,TRE4
MOV @RO#01EH



TRE4:

TRES:

TRE®6:

TRE7:

TRES:

TRE9:

TRE1O:

TREI11:

TRE12:

TRE13:

TRE14:

TRE1S:

OTRE:

BASSI:

CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV

MOV

MoV

MOV

MOV

MOV

MOVX

ANL

CINE
MOV
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A #003H,TRES
@RO,#060H

A #004H,TRE6
@RO,#066H _

A #005H, TRE7
@RO#078H

A #006H,TRES
@ROH#07EH

A #007H,TRE9
@RO,#080H
A#008H,TRELO
@RO#086H

A #009H,TRE11
@RO0,#098H
A#00AH,TRE12
@RO#09EH

A #00BH,TRE!3
@RO#0EOH
A#00CH,TRE14
@RO#0EGH
A#O0DH,TRE15
@RO#0F8H
ASO0EH,OTRE
@RO#0FEH
RO#071H
A@DPTR

A #OFOH

A#000H,BASS2
@RO#006H

;address 71h,bass



BASS2:

BASS3:

BASS4:

BASSS:

BASS6:

BASST7:

BASSS:

BASS9:

BASSI10:

BASSI1:

BASS12:

BASS13:

BASS14:

BASS15:

OBASS:

CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV

MOV
CINE
MOV
CINE
MOV
CINE
MOV

MOV
CINE
MOV
MOV
MOV

A#010H,BASS3
@RO#018H

A #020H,BASS4
@RO#0IEH

A #030H,BASS5
@RO#060H

A #040H,BASS6
@RO,#066H

A #050H,BASS7
@RO#078H

A #060H,BASS8
@ROH#OTEH

A #070H,BASS9
@RO#080H
A#OB0OH,BASS10
@RO,#086H

A #090H,BASS11
@RO,#098H
AHOAOH,BASS12
@ROAOIEH

A #0BOH,BASS13
@RO#0EOH
A#0COH,BASS14
@ROH#OE6H

A #ODOH,BASS15
@RO,#0F8H
AH#OEOH,OBASS
@RO#OFEH
DPTR #2FFIH
RO#072H

;port volume,balance

;address 72h,volume



VOLL1:

VOL2:

VOL3:

VOLA4:

VOLS5:

VOLSG:

VOL7:

VOLS:

VOL.9:

VOLI10:

VOL11:

VOL12:

VOLI13:

VOL14:

MOVX
ANL
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV
CINE
MOV

MOV
CINE
MOV
CINE
MOV

MOV
CINE
MOV

98

A@DPTR

A #00FH
A#000H,VOL2
@RO,#006H
A#001H,VOL3
@RO#018H
A#002H,VOL4
@ROFOIEH
A#003H,VOLS
@RO,#060H
A#004H,VOL6
@RO#066H
A#005H,VOL7
@RO#078H
A#006H,VOL8
@RO#OTEH

A #007H,VOL9
@RO,#080H
A#008H,VOL10
@RO,#086H
A#009H,VOL.11
@RO,#098H

A #00AH,VOL12
@ROH09EH

A #00BH,VOL13
@ROMHOEOH
A#00CH,VOL 14
@RO,#0E6H
A#00DH,VOL15
@RO,#0F8H
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VOLIS: CINE AH#00EH,OVOL
MOV @RO#0FEH
OVOL: MOV RO#073H ;address 73h,balance
MOVX A @DPTR
ANL A #OFOH
BALL: CINE A #000H,BAL2
MoV @RO,#006H
BAL2: CINE A#010H,BAL3
MoV @RO#018H
BAL3: CINE A#020H,BAL4
MOV @RO#01EH
BAL4: CINE A#030H,BALS
MOV @RO,#060H
BALS: CINE A #040H,BAL6
MOV @RO#066H
BALG: CINE A #050H,BAL7
MOV @RO,#078H
BAL7Y: CINE A#060H,BALS
MOV @RO#0OTEH
BALS: CINE A #070H,BAL9
MOV @RO,#080H
BAL9: CINE . A#080H,BALIO
MOV  @RO#086H
BAL10: CINE A#090H,BAL11
MOV @RO,#098H
BALI1: CINE A#0AOH,BAL12
MOV @RO#09EH =

BAL12: CINE A #0BOH,BAL13
MOV @RO#0EOH



BALI13:
BAL14:
BALIS:

OBAL:

ONOFF:

INPUT:

AUX:

TUNER:

CD:

TAPE:

CODE:

CINE
MOV
CINE
MOV
CINE
MOV
MOV
MOV
MOVX
MoV
B
MOV
MOV
MOVX
ANL
CINE
MoV
CINE
MOV

MOV
CINE
MOV

CLR

MOV

CINE
AJMP

A #0COH,BAL 14
@RO#0E6H
A#ODOH BAL1S
@RO#OF8H
AH#OEOH,OBAL
@RO#0FEH
DPTR #2FF2H
RO#074H
A@DPTR
@RO,#006H
A.QINPUT
@RO#018H
RO#07T5H
A@DPTR

A #OOEH

A #000H,TUNER

@RO,#006H
A#00ZH,CD
@RO#018H

A #004H,TAPE
@RO#01EH
A#008H,CODE
@RO #060H
RI,0TO

RI

A,SBUF
A#066H NEXT
RX
AH#OT8H,0TO
X

_;port on/off,select

;address 74h,on/off

;address 75h input

;aux

stuner

;tape

;What is job,rx or tx

;if then rx else next

;if then tx else mem



RX:

DATARX:

TO1:

TO2:

OTO:

GROUPI:

BASUP:

BASDW:

TREUP:

TREDW:

INB
CLR
MOV
CINE
JNB

MOV
CINE
AJMP
CINE
AJMP
AIMP

JNB
CLR
MOV
CINE
MOV
AIMP

MOV

CINE
MOV

MOV
AJMP
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RELRX

RI

ASBUF
A#01EH,0TO
RI,LDATARX
RI

ASBUF

A #006H,TO2
GROUP1
A#018H,0TO
GROUP2 ‘
MEM

RI,GROUP1

RI

A, SBUF

A #07EH,BASDW
@R #008H
WORK

A#080H, TREUP
@R1#004H
WORK
A#086H,TREDW
@R1,#002H
WORK

A#O098H,BALL
@RI1,#001H
WORK

;sub rx

;if then datarx else mem

;if then groupl else to2

;if then group2 eise mem

;sub groupl

;bass up

;bass down

;treble up

;treble down



BALL:

BALR:

VOLUP:

VOLDW:

GROUP2:

SELECT:

POWER:

WORK:

DELAY3:
DELAY2:
DELAY1:

CINE
MOV
AIMP
CINE
MOV
AJMP
CINE
MOV
AIMP
CINE
MOV
AIMP

JNB
CLR
MOV
CINE
MOV
AJMP

MOV

MOV
MOV
MOV
MOV
DINZ
DINZ
DINZ
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AH#OE6H,BALR
@R1,#040H
WORK

A #0F8H,VOLUP
@R #080H
WORK

A #09EH,VOLDW
@R1,#020H
WORK

A#OEOH RXEXIT
@RI1#010H
WORK

RI,GROUP2

RI

A,SBUF
AFOTEH,POWER
@RI1#080H
OPER

A #080H . RXEXIT
@R1,#010H
OPER

P1.@R1

R4 #004H
R3#0AAH
R2 #0AAH
R2,DELAY1
R3,DELAY2
R4,DELAY3

:balance left

;balance right

;volume up

;volume down

;sub group2

;select

;power

:sub work



OPER:

DELAYS:
DELAY4:

RXEXIT:

TX:

TXLOOP:

DATATX:

MOV
AJMP

MOV
MOV
MOVX

. MOV

MOV
DINZ
DINZ
MOV
MOVX
AJMP

JNB
CLR
MOV
CINE

MoV
MOV
MOVX
MOV
MOV
MOV
CLR
MOV
INB
CLR
INC

P1.#000H
MEM

DPTR #2FF2H
A@R!
@DPTR,A
R3#0AAH
R2#0AAH
R2DELAY4
R3,DELAYS

A H#000H
@DPTR,A
MEM

RL,TX
RI
ASBUF
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A#OIEH, TXEXIT

DPTR #2FF2H
A #020H
@DPTR,A
R4 #006H
RO,#070H
A@RO

TI

SBUF,A
TILDATATX
TI

RO

;sub operated

:end rx

:sub tx

;if then ok else mem

;port enable
;data enable
;enable tx
;do 6 address
;frist address

;inc address
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WAIT: JNB RILWAIT ;wait rx
CLR RI
DINZ R4, TXLOOP ;dec r4 go txloop
MOV A #000H ;level disable
MOVX @DPIRA ;disable tx
TXEXIT: LIMP MEM ;to memory
END ;ending

;***** 335 3 3 3 e e e s e e S e s e 3k 3 36 5k ok s s e she e o4 e e s e 3 3 s e e ook ok e e 3¢ e ke s A e ok ke ok o e sl ok sfe ol e e
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2. sunsn DELPHI
2.1 Tusunss TAPE

program Tapel;

uses
Forms,

Tape in 'TAPE PAS' {Forml };

{$R *RES}

begin
Application.CreateForm(TForm|, Form1);
Application.Run;

end.
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unit Tape;
interface
uses
SysUtils, WinTypes, WinProcs, Messages,Classes, Graphics, Controls,Forms, Dialogs,
ExtCtrls, StdCtrls, Buttons;
type
TForm1 = class(TForm)
BitBtnl: TBitBtn;BitBtn2: TBitBtn;BitBtn3: TBitBin;
BitBtn4: TBitBtn;BitBtn5: TBitBtn;BitBtn6: TBitBtn;
BitBtn7: TBitBtn;BitBtn8: TBitBtn;BitBtn9: TBitBtn;
Shapel: TShape;Shape2: TShape;Shape3: TShape;
Shape4: TShape;Shape5: TShape;Shape6: TShape;
Shape7: TShape;Shape8: TShape;Shape9: TShape;
Shapel0: TShape;Shapell: TShape;Shapel2: TShape;
Shapel3: TShape;Shapel4: TShape;Shapels: TShape;
Shape16: TShape;Shapel7: TShape;Shape18: TShape;
Shapel9: TShape;Shape20: TShape;Shape21: TShape;
Shape22: TShape;Shape23: TShape;Shape24: TShape;
Shape25: TShape;Shape26: TShape;Shape27: TShape;
Shape28: TShape;Shape29: TShape;Shape30: TShape;
Shape31: TShape;Shape32: TShape;Shape33: TShape;
Shape34: TShape;Shape35: TShape;Shape36: TShape;
Shape37: TShape;Shape38: TShape;Shape39: TShape;
Shape40: TShape;Shape41: TShape;Shape42: TShape;
Shape43: TShape;Shape44: TShape;Shape45: TShape;
Shape46: TShape;Shape47: TShape;Shape48: TShape;
Shape49: TShape;
Label1: TLabel;Label2: TLabel;Label3: TLabel;
Label4: TLabel;Label5: TLabel;Label6: TLabel;
Label7: TLabel,
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Bevell: TBevel;Bevel2: TBevel;Bevel3: TBevel;
Timerl: TTimer;
Shape50: TShape;Shape51: TShape;Shape52: TShape;
procedure BitBtnlClick(Sender: TObject);
procedure BitBtn2Click(Sender: TObject);
procedure BitBtn3Click(Sender: TObject);
procedure BitBtn4Click(Sender: TObject);
procedure BitBtn5Click(Sender: TObject);
procedure BitBtn6Click(Sender: TObject);
procedure BitBtn7Click(Sender: TObject);
procedure BitBtn8Click(Sender: TObject);
procedure BitBtn9Click(Sender: TObject);
procedure TimerlTimer(Sender: TObject);

private { Private declarations }

public { Public declarations }

end;

var
Form1: TForml;

implementation {$R *.DFM}

procedure Delay(msec : LonglInt);{DELAY}
var Time : Longint;
begin

Time := GetTickCount;

repeat until GetTickCount > Time + msec;

end;
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procedure TForm1.BitBtnlClick(Sender: TObject); {POWER}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F4; Delay(1);Port[$2F8]:=$FF;
end;
procedure TForm1.BitBtn2Click(Sender: TObject);{REW}
begin
Port[$2F8]:=$F5; Delay(1);Port{$2F8}:=$F4; Delay(1);Port[$2F8]:=$FA
end,
procedure TForm1.BitBtn3Click(Sender: TObject); {PLAY REW}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F4; Delay(1);Port[$2F8]:=$F7;
end,
procedure TForm1.BitBtn4Click(Sender: TObject);{F/F}
begin
Port[$2F8]:=3F5; Delay(1);Port[S2F8]:=$F4; Delay(1);Port[$2F8]:=$F9;
end;
procedure TForm1.BitBtnSClick(Sender: TObject); {PLAY F/F}
begin
Port[$2F8]:=8$F5; Delay(1);Port[$2F8]:=S$F4; Delay(1);Port[$2F8]:=$F8;
end,
procedure TForm1.BitBtn6Click(Sender: TObject);{REC MUTE}
begin
Port[$2F8]:=8F5; Delay(1);Port{$2F8]):=$F4; Delay(1);Port[$2F8}:=$FB;
end,
procedure TForm1.BitBtn7Click(Sender: TObject);{RECORD}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F4; Delay(1);Port[$2F8]:=$FC;

end,
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procedure TForm 1.BitBtn8Click(Sender: TObject); {PAUSE}
begin
Port[$2F8]):=$F5; Delay(1);Port[$S2F8}:=$F4; Delay(1);Port[$2F8}:=$FD;

end;

procedure TForm1.BitBtn9Click(Sender: TObject);{STOP}
begin
Port[$2F8]:=8F5; Delay(1);Port[S2F8}:=$F4; Delay(l);Port[$2F8]:=$FE;

end,

procedure TForm1.TimerlTimer(Sender: TObject);{TX AUTO}
var BA,BB,BC,BD BE BF,BG,BH : Integer;
begin
Port[$2F8] := $F6; Delay(1);
Port[$2F8] := $F4; Delay(1);
BA := Port[$2F8}; Port[$2F8) := SFO;Delay(1);{RECORD }
if BA=241 then Shape20.Show else Shape20.Hide;

if BA<>241 then Shape27.Show else Shape27.Hide;

BB := Port[$2F8]; Port[$2F8] := SFO;Delay(1);{PLAY LEFT}
if BB=241 then Shape23.Show else Shape23.Hide;

if BB<>241 then Shape28.Show else Shape28.Hide;

BC := Port[$2F8]; Port[$2F8] := $F0;Delay(1);{PLAY RIGHT}
if BC=241 then Shape24.Show else Shape24.Hide;

if BC<>241 then Shape29.Show else Shape29.Hide;
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BD := Port{$2F8]; Port[$2F8] := SFO;Delay(1);{PLAY}
if BD=241 then Shape25.Show else Shape25.Hide;

if BD<>24! then Shape30.Show else Shape30.Hide;

BE := Port[$2F8]; Port[$2F8] := $F0;Delay(1);(PAUSE}
if BE=241 then Shape22.Show else Shape22 Hide;

if BE<>241 then Shape31.Show else Shape31.Hide;

BF := Port[$2F8]; Port[$2F8] := SFO;Delay(1);[REC MUTE}
if BF=241 then Shape21.Show else Shape21.Hide;

if BF<>241 then Shape32.Show else Shape32.Hide;

BG := Port{$2F8]; Port[$2F8] := SFO;Delay(1);{LEVEL}
if BG=250 then
begin
Shape4.Show;Shape9.Show;Shape33.Hide;Shape4 1.Hide; { }
Shape34.Show;Shape42.Show;Shape35.Show;Shape43.Show;
Shape36.Show;Shape44.Show;Shape37.Show;Shape45.Show;
Shape38.Show;Shape46.Show;Shape39.Show;Shape47.Show;
Shape40.Show;Shape48.Show;
end else,
if BG=241 then
begin
Shape4.Show;Shape9.Show;Shape33.Hide;Shape4 1.Hide;
Shape5.Show;Shape10.Show;Shape34.Hide;Shape42.Hide; { }
Shape35.Show;Shape43.Show;Shape36.Show;Shape44.Show;
Shape37.Show;Shape45.Show;Shape38.Show;Shape46.Show;
Shape39.Show;Shape47.Show;Shape40.Show;Shape48.Show;

end else ;
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if BG=242 then
begin
Shape4.Show;Shape9.Show;Shape33.Hide;Shape41.Hide;
Shape5.Show;Shape 10.Show;Shape34.Hide;Shape42.Hide;
Shape6.Show;Shape1 1.Show;Shape35.Hide;Shape43.Hide;{ }
Shape36.Show;Shape44.Show;Shape37.Show;Shape45.Show;
Shape38.Show;Shape46.Show;Shape39.Show;Shaped7.Show;
Shape40.Show;Shape48.Show;
end else ;
if BG=243 then
begin
Shape4.Show;Shape9.Show;Shape33.Hide;Shape4 1.Hide;
Shape5.Show;Shape 10.Show;Shape34.Hide;Shape42.Hide;
Shape6.Show;Shape 1.Show;Shape35.Hide;Shape43.Hide;
Shape7.Show;Shape12.Show;Shape36.Hide;Shape44.Hide;{ }
Shape37.Show;Shape45.Show;Shape38.Show;Shape46.Show;
Shape39.Show;Shape47.Show;Shape40.Show;Shape48.Show;
end else
if BG=244 then
begin
Shape4.Show;Shape9.Show;Shape33.Hide;Shape4 1. Hide;
Shape5.Show;Shape 10.Show;Shape34.Hide;Shape42. Hide;
Shape6.Show;Shape11.Show;Shape35 .Hide;Shape43.Hide;
Shape7.Show;Shape12.Show;Shape36.Hide;Shaped4.Hide;
Shape8.Show;Shape13.Show;Shape37.Hide;Shape45.Hide; { }
Shape38.Show;Shape46.Show;Shape39.Show;Shape47.Show;
Shape40.Show;Shape48.Show;
end else ;

if BG=245 then
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Shape4.Show;Shape9.Show;Shape33.Hide;Shape4 I.Hide;
Shape5.Show;Shape 10.Show;Shape34.Hide;Shape42.Hide;
Shape6.Show;Shape 1 1.Show;Shape35.Hide;Shape43.Hide;
Shape7.Show;Shape 12.Show;Shape36.Hide;Shaped44.Hide;
Shape8.Show;Shape 13.Show;Shape37.Hide;Shape45.Hide;
Shape 14.Show;Shape17.Show;Shape38_Hide;Shape46.Hide;{ }
Shape39.Show;Shape47.Show;Shape40.Show;Shape48.Show;

end else ;

if BG=246 then

begin
Shape4.Show;Shape9.Show;Shape33.Hide;Shape4 1. Hide;
Shape5.Show;Shape 10.Show;Shape34.Hide;Shape42. Hide;
Shape6.Show;Shape 11.Show;Shape35.Hide;Shape43.Hide;
Shape7.Show;Shape12.Show;Shape36.Hide;Shape44 Hide;
Shape8.Show;Shape 13.Show;Shape37.Hide;Shaped5.Hide;
Shape 14.Show;Shape17.Show;Shape38.Hide;Shape46.Hide;
Shape15.Show;Shape 18.Show;Shape39.Hide;Shape47.Hide; { }
Shape4(.Show;Shape48.Show;

end else ;

if BG=247 then

begin
Shape4.Show;Shape9.Show;Shape33.Hide;Shape4 1 .Hide;
Shape5.Show;Shape10.Show;Shape34 Hide;Shape42 Hide;
Shape6.Show;Shape 11.Show;Shape35.Hide;Shape43.Hide;
Shape7.Show;Shape12.Show;Shape36.Hide;Shape44.Hide;
Shape8.Show;Shape 13.Show;Shape37 Hide;Shape45 Hide;
Shape14.Show;Shapel7.Show;Shape38.Hide;Shape46.Hide;
Shape15.Show;Shape 18.Show;Shape39.Hide;Shape47.Hide;
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Shape 16.Show;Shape 19.Show;Shape40.Hide;Shape48.Hide;

end else ;

BH := Port[$2F8]; Port{$2F8]} := $F0;Delay(1);{USER TAPE}
if BH=241 then
begin
Shape3.Show;Shape26.Sh0w;Shape49.Show;ShapeSO.Show;
end
else,
begin
Shape3.Hide;Shape26.Hide;Shape49.Hide;Shape50.Hide;
end,
if BB=BC then
begin
Shape20.Hide;Shape21.Hide;Shape22 Hide;Shape23.Hide;
Shape24.Hide;Shape25.Hide;Shape4.Hide;Shape9.Hide;
Shape27.Show;Shape28.Show;Shape29.Show;Shape30.Show;
Shape3 1.Show;Shape32.Show;Shape33.Show;Shape4 1.Show;

end else;

end,

end.



2.2 T1J3un33 PRE-AMPLIFIER

program Ampl;

uses

Forms,

Amp in 'AMP.PAS' {Forml};

{$R *RES}

begin
Application.CreateForm(TForm1, Form1);
Application.Run;

end.
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unit Amp;
interface

uses

SysUtils, WinTypes, WinProcs, Messages,Classes, Graphics, Controls,Forms,

Dialogs, StdCtrls, ExtCtrls;

type

TForm1 = class(TForm)

IS

Buttonl: TButton;Button2: TBution;Button3: TButton;

Button4: TButton;Button5: TButton;Button6: TButton;

Button7: TButton;Button8: TButton;Button9: TButton;

-

Button10: TButton;

Shapel: TShape;Shape2: TShape;Shape3: TShape;

Shape4: TShape;ShapeS: TShape;Shape6: TShape;

Shape7: TShape;Shape8: TShape;Shape9: TShape;

Shape10: TShape;Shapel1:
Shape13:
Shape16:
Shape19:
Shape22:
Shape25:
Shape28:
Shape31:
Shape34:
Shape37: TShape;Shape38:
Shape40: TShape;Shape41:
Shape43:
Shape46:
Shape49:
Shape52:
Shape55:

TShape;Shape14:
TShape;Shapel7:
TShape;Shape20:
TShape;Shape23:
TShape;Shape26:
TShape;Shape29:
TShape;Shape32:
TShape;Shape35:

TShape;Shape44:
TShape;Shape47:
TShape;Shape50:
TShape;Shape53:
TShape;Shape56:

TShape;Shape 12:
TShape;Shape15:
TShape;Shape 18:
TShape;Shape21:
TShape;Shape24:
TShape;Shape27:
TShape;Shape30:
TShape;Shape33:
TShape;Shape36:
TShape;Shape39:
TShape;Shape42:
TShape;Shape45:
TShape;Shape48:
TShape;Shape51:
TShape;Shape54:
TShape;Shape57:

TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape; -
TShape;
TShape;
TShape;



Shape58:
Shape6!:
Shape64:
Shape67:
Shape70:
Shape73:
Shape76:
Shape79:
Shape82:
Shape85:
‘Shape88:
Shape91:
Shape94:
Shape97:
Shape 100: TShape;Shape101: TShape;Shape102:
Shape103: TShape;Shape104

TShape;Shape59:
TShape;Shape62:
TShape;Shape65:
TShape;Shape68:
TShape;Shape71:
TShape;Shape74:
TShape;Shape77:
TShape;Shape80:
TShape;Shape83:
TShape;Shape86:
TShape;Shape89:
TShape;Shape92:
TShape;Shape95:
TShape;Shape98:

TShape;Shape60:
TShape;Shape63:
TShape;Shape66:
TShape;Shape69:
TShape;Shape72:
TShape;Shape75:

TShape;Shape78:

TShape;Shape81:
TShape;Shape84:
TShape;Shape87:
TShape;Shape50:
TShape;Shape93:
TShape;Shape96:
TShape;Shape99:

: TShape;Shape 105:
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TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;

Shape 106:
Shape109:
Shapel12:
Shapel15:
Shape118:
Shape121:
Shape124:
Shapel27:
Shape130:

TShape;Shape107:
TShape;Shape110:
TShape;Shape113:
TShape;Shape116:
TShape;Shapel19:
TShape;Shape122:
TShape;Shape125:
TShape;Shape 128:

TShape;

TShape;Shape108:
TShape;Shapel11:
TShape;Shape! 14:
TShape;Shape117:
TShape;Shape120:
TShape;Shape123:
TShape;Shape126:
TShape;Shape 129:

Labell: TLabel;Label2: TLabel;Label3: TLabel;

Label4: TLabel;Label5: TLabel;Label6: TLabel;

Label7: TLabel;Label8: TLabel;Label9: TLabel;

Bevell: TBevel;Bevel2: TBevel;Bevel3: TBevel;
Bevel4: TBevel;Bevel5: TBevel;Bevel6: TBevel;

TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;
TShape;



Timerl: TTimer;
procedure ButtonlClick(Sender: TObject);
procedure Button2Click(Sender: TObject);
procedure Button3Click(Sender: TObject);
procedure Button4Click(Sender: TObject);
procedure ButtonSClick(Sender: TObject):
procedure Button6Click(Sender: TObiject);
procedure Button7Click(Sender: TObiject);
procedure Button8Click(Sender: TObject):
procedure Button9Click(Sender: TObiject);
Procedure Button 10Click(Sender: TObject);
procedure TimerlTimer(Sender: TObject);

private { Private declarations }

public { Public declarations }

end,

var
Form!: TForml;

implementation {$R * DFM}

procedure Delay(msec : LongInt);{ DELAY}
var Time : Longlnt;
begin

Time := GetTickCount:

repeat until GetTickCount > Time + msec:

end,
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procedure TForm1.Button 1Click(Sender: TObject).{POWER}
begin
Port[$2F8]:=SF5; Delay(1);Port[$2F8]:=$F3; Delay(1);
Port[$2F8]:=$F2; Delay(1);Port[$2F8]:=$F8;
end;
procedure TForm!.Button2Click(Sender: TObject);{BASS DOWN}
begin
Port[$2F8}:=$F35; Delay(1);Port[$2F8]:=8F3; Delay(1);
Port[$2F8]:=$F1; Delay(1);Port[$2F8]:=SF3;
end,
procedure TForm1.Button3Click(Sender: TObject); {BASS UP}
begin
Port[$2F8]:=SF5; Delay(1);Port[$2F8]:=8F3; Delay(l);
Port[$2F8]:=$F1; Delay(1);Port[S$2F81:=3F7;
end,
procedure 'I'Fonnl.Button4(;1ick(Sender: TObject);{ BALANCE LEFT}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F3; Delay(1);
Port[$2F8]:=$F1; Delay(1);Port{$2F8]:=$FD;
end;
procedure TForm 1.Button5Click(Sender: TObject); {BALANCE RIGHT}
begin .
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F3; Delay(1);
Port[$2F8):=$F1; Delay(1);Port[$2F8]:=$FE;

end;
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procedure TForm l.Button6Click(Sender: TObject);{ TREBLE DOWN}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F3; Delay(1);
Port{$2F8):=$F1; Delay(1);Port{$2F8]:=3FA;
end;
procedure TForm1.Button7Click(Sender: TObject);{TREBLE UP}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]):=$F3; Delay(1);
Port[$2F8):=$F1i; Delay(1);Port[$2F8]:=$F9;
end,
procedure TForm I.Button8Click(Sender: TObject);{ VOLUME DOWN}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8):=8F3; Delay(l);
Port[$2F8]:=$F1; Delay(1);Port[$2F8]:=$FC;
end,
procedure TForm I.Button9Click(Sender: TObject);{ VOLUME UP}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F3; Delay(1);
Port[$2F8):=$F1; Delay(1);Port[$2F8]:=$FB;
end;
procedure TForm1. Button 10Click(Sender: TObject);{SELECT}
begin
Port[$2F8]:=$F5; Delay(1);Port[$2F8]:=$F3; Delay(1);
Port[$2F8]:=$F2; Delay(1);Port[$2F8]:=$F7;

end,
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procedure TForm1.Timerl Timer(Sender: TObject);{TX AUTO}
var DA,DB,DC,DD,DE,DF : Integer;
begin
Port[$2F8] := $F6; Delay(1);
Port[$2F8] := $F3; Delay(1);
DA := Port[$2F8]; Port[$2F8] := SFO;Delay(1);{TREBEL }
if DA=241 then Shapel6.Show else Shapel6.Hide;
if DA<>241 then Shape71.Show else Shape71.Hide;
if DA=242 then Shapel7.Show else Shapel7.Hide;
if DA<>242 then Shape72.Show else Shape72.Hide;
if DA=243 then Shapel8.Show else Shapel8.Hide;
if DA<>243 then Shape73.Show else Shape73.Hide;
if DA=244 then Shapel9.Show else Shapel9.Hide;
if DA<>244 then Shape74.Show else Shape74.Hide;
if DA=245 then Shape20.Show else Shape20.Hide;
if DA<>245 then Shape75.Show else Shape75.Hide;
if DA=246 then Shape21.Show else Shape2|.Hide;
if DA<>246 then Shape76.Show else Shape76.Hide;
if DA=247 then Shape22.Show else Shape22.Hide;
if DA<>247 then Shape77.Show else Shape77.Hide;
if DA=248 then Shape23.Show else Shape23.Hide;
if DA<>248.theén Shape78.Show else Shape78.Hide;
if DA=249 then Shape24.Show else Shape24.Hide;
if DA<>249 then Shape79.Show else Shape79.Hide;
. jf DA=250 then Shape25.Show else Shape25.Hide;
if DA<>250 then éhapeSO.Show else Shape80.Hide;
if DA=251 then Shape26.Show else Shape26.Hide;

if DA<>251 then Shape81.Show else Shape81.Hide;
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if DA=252 then Shape27.Show else Shape27.Hide;
if DA<>252 then Shape82.Show else Shape82.Hide;
if DA=253 then Shape28.Show else Shape28.Hide;
if DA<>253 then Shape83.Show else Shape83.Hide;
if DA=254 then Shape29.Show else Shape29.Hide;
if DA<>254 then Shape84.Show else Shape84.Hide;
if DA=255 then Shape30.Show else Shape30.Hide;

if DA<>255 then Shape85.Show else Shape85.Hide;

DB := Port[$2F8]; Port[$2F8] := $FO;Delay(1);{BASS}
if DB=241 then Shape!.Show else Shape!.Hide;
if DB<>241 then Shape86.Show else Shape86.Hide;
if DB=242 then Shape2.Show else Shape2.Hide;
if DB<>242 then Shapeé87.Show else Shape87.Hide;
if DB=243 then Shape3.Show else Shape3.Hide;
if DB<>243 then Shape88.Show else Shape88.Hide;
if DB=244 then Shape4.Show else Shape4.Hide;
if DB<>244 then Shape89.Show else Shape89.Hide;
if DB=245 then Shape5.Show else Shape5.Hide;
if DB<>245 then Shape90.Show else Shape90.Hide;
if DB=246 then Shape6.Show else Shape6.Hide;
if DB<>246 then Shape91.Show else Shape91.Hide;
if DB=247 then Shape7.Show else Shape7.Hide;
if DB<>247 then Shape92.Show else Shape92.Hide;
if DB=248 then Shape8.Show else Shape8.Hide;
if DB<>248 then Shape93.Show else Shape93.Hide;
if DB=249 then Shape9.Show else Shape9.Hide;

if DB<>249 then Shape94.Show else Shape94.Hide;
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if DB=250 then Shape10.Show else Shape10.Hide;
if DB<>250 then Shape95.Show else Shape95.Hide;
if DB=251 then Shapell.Show else Shapell.Hide;
if DB<>251 then Shape96.Show else Shape96.Hide;
if DB=252 then Shape 12 Show else Shapel2.Hide;
if DB<>252 then Shape97.Show else Shape97 Hide;
if DB=253 then Shape13.Show else Shapel3.Hide;
if DB<>253 then Shape98.Show else Shape98.Hide;
if DB=254 then Shapel4.Show else Shapel4.Hide;
if DB<>254 then Shape99.Show else Shape99.Hide;
if DB=255 then Shapel5.Show else Shapel5.Hide;

if DB<>255 then Shape100.Show else Shapel00.Hide;

DC := Port[$2F8]; Port[$2F8] := S$FO;Delay(1);{ VOLUME}
if DC=241 then Shaped46.Show else Shape46.Hide;
if DC<>241 then Shapel01.Show else Shapel01.Hide;
if DC=242 then Shape47.Show else Shape47.Hide;
if DC<>242 then Shape102.Show else Shapel02.Hide;
if DC=243 then Shape48.Show else Shape48.Hide;
if DC<>243 then Shapel03.Show else Shapel03.Hide;
if DC=244 then Shape49.Show else Shape49.Hide;
if DC<>244 then Shape104.Show else Shapel04.Hide;
if DC=245 then Shape50.Show else Shape50.Hide;
if DC<>245 then Shapel05.Show else Shapel05.Hide;
if DC=246 then Shape51.Show else Shape51.Hide;
if DC<>246 then Shape106.Show else Shapel06.Hide;
if DC=247 then Shape52.Show else Shape52.Hide;

if DC<>247 then Shapel07.Show else Shape107.Hide;
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if DC=248 then Shape53.Show else Shape53.Hide;
if DC<>248 then Shapel08.Show else Shapel08.Hide;
if DC=249 then Shape54.Show else Shape54.Hide;
if DC<>249 then Shapel109.Show else Shapel09.Hide;
if DC=250 then Shape55.Show else Shape55.Hide;
if DC<>250 then Shapel 10.Show else Shape!!0.Hide;
if DC=251 then Shape56.Show else Shape56.Hide;
if DC<>251 then Shapelll.Show else Shapell 1.Hide;
if DC=252 then Shape57.Show else Shape57.Hide;
if DC<>252 then Shapel12.Show else Shapel12.Hide;
if DC=253 then Shape58.Show else Shape58.Hide;
if DC<>253 then Shapel13.Show else Shapell3.Hide;
if DC=254 then Shape59.Show else Shape59.Hide;
if DC<>254 then Shapel14.Show else Shapell4.Hide;
if DC=255 then Shape60.Show else Shape60.Hide;

if DC<>255 then Shapel15.Show else Shapell5.Hide;

DD := Port[$2F8]; Port[$2F8} := SFO;Delay(1);{BALANCE}

if DD=241 then Shape31.Show else Shape31.Hide;
if DD<>241 then Shapel16.Show else Shape116.Hide;
if DD=242 then Shape32.Show else Shape32.Hide;
if DD<>242 then Shapel17.Show else Shapel17.Hide;
if DD=243 then Shape33.Show else Shape33.Hide;
if DD<>243 fhen Shape118.Show else Shapel18.Hide;
if DD=244 then Shape34.Show else Shape34.Hide;
if DD<>244 then Shape119.Show else Shape119.Hide;
if DD=245 then Shape35.Show else Shape36.Hide;

if DD<>245 then Shape120.Show else Shape!120.Hide;
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if DD=246 then Shape36.Show else Shape36.Hide;
if DD<>246 then Shape{21.Show else Shapel21.Hide;
if DD=247 then Shape37.Show else Shape37.Hide;
if DD<>247 then Shape122.Show else Shape122.Hide;
if DD=248 then Shape38.Show else Shape38.Hide;
if DD<>248 then Shape123.Show else Shape123.Hide;
if DD=249 then Shape39.Show else Shape39.Hide;
if DD<>249 then Shape124.Show else Shape124.Hide;
if DD=250 then Shape40.Show else Shape40.Hide;
if DD<>250 then Shape 125.Show else Shape125.Hide;
if DD=251 then Shape41.Show else Shape4!.Hide;
if DD<>251 then Shape126.Show else Shapel126.Hide;
if DD=252 then Shape42.Show else Shape42.Hide;
if DD<>252 then Shape!27.Show else Shapel127 Hide;
if DD=253 then Shape43.Show else Shape43.Hide;
if DD<>253 then Shape128.Show else Shape128 Hide;
if DD=254 then Shape44.Show else Shape44 Hide;
if DD<>254 then Shape129.Show else Shape129.Hide;
if DD=255 then Shape45.Show else Shape45.Hide;

if DD<>255 then Shapel130.Show else Shape130.Hide;

DE := Port[$2F8]; Port[$2F8] := SFO;Delay(1);{POWER}
if DE=241 then Shape65.Show else Shape65.Hide;

if DE<>241 then Shape66.Show else Shape66.Hide;

DF := Port[$2F8]; Port[$2F8] := SFO;Delay(1);{ SELECT}
if DF=244 then Shape61.Show else Shape61.Hide;
if DF<>244 then Shape67.Show else Shape67.Hide;

if DF=243 then Shape62.Show else Shape62.Hide;



if DF<>243 then Shape68.Show else Shape68.Hide;
if DF=242 then Shape63.Show else Shape63.Hide;
if DF<>242 then Shape69.Show else Shape69.Hide;
if DF=241 then Shape64.Show else Shape64.Hide;
if DF<>241 then Shape70.Show else Shape70.Hide;
if DE<>241 then
begin
Shape64.Hide;Shape70.Show;Shape 1.Hide;Shape86.Show;
Shape 16.Hide;Shape71.Show;Shape3 | Hide;Shape! 16.Show;
Shape46;l-ﬁd¢;8hape101.Show;
end else;

end,

end.
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MANUIN Y

1. Wsunsunassuuu MCS-51

;**************************************************

INCL"BASE.ASM"

;data test

;**************************************************

INITIAL: MOV DPTR#2FF3H

ORG  0000H

MOV A #080H
MOVX @DPTRA
MOV  DPTRMFF3H
MOV  A#080H
MOVX @DPIRA
MOV  PCON,#080H
MOV  TMOD#022H
MOV  TH1,#256-12
MOV  TL1,#256-12
SETB TCON.6

MOV  SCON,#050H
MOV  DPTR#2FFOH
JNB RIRXl!

CLR RI

MOV  ASBUF

MOV  DPTR#2FFOH

MOVX @DPIRA
JNB RIRX2
CLR RI

;port control#1

:model 10000000b

;port control#2
;model 10000000b

;smod=1,1/16
;timerl mode2
;auto load
;4800 baud
;start timerl

;8bit UART model

;byte after

sport A

;byte before
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MOV  ASBUF
MOV  DPTR#2FFIH ;port B
MOVX @DPTR,A

END ;ending

;***#***#********3**#******************************
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2. Tsunsaumaaevvy Delphi

unit Tast;
interface
uses -
SysUtils, WinTypes, WinProcs, Messages,
Classes, Graphics, Controls, Forms, Dialogs, StdCtrls;
type
TForm!} = class(TForm)
Buttonl: TButton;
procedure ButtonlClick(Sender: TObject);
private { private declarations }
public { Public declarations }
end,
var
Form1: TForm1;

implementation {$R *.DFM}

procedure TForml.Button1Click(Sender: TObject);
begin
Port[$2F81:=$XX; {XX=00H-FFH}

end,

end.
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