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ABSTRACT

This project presents the Universal Remote Control Duplicator. It consists of 2 parts, part one
is a signal receiver from prototype remote control. Part two is a signal transmitter. This project based on
infrared signal transceiver and microcontroller. The user can be used Universal Remote Control
Duplicator to receive signal from any prototype remote control then decode and retrain their codes by

microcontroller. The desired functions are actually same as a prototype remote control.
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2.9 Burlsusaslumneuinialuslanea (Infrared Remote Control Protocol)
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Sony infrared remote protocoi:

Carrler frequency:= 40kHz

Repetition time:= 40ms
Lsb Msb

s e———— e

24Ams °

b g

[, ——— [N -

Command bits 0..6

T T ) { W W A S U W — —

Lsh _0Bms Msb

o .

f
| start i
!

L‘,

; ’.- Sy i

o AP

Address bits 0..4

1 .2ms! ¢
Source: hitpflusers pandora. beldavshomepage
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{c)

= 4 -y El =
117 2.10 uarmsgUniu(waveform) Aicliaen9ns Tunaou Insavoslaii(Sony)

A o o st o ' = =
wenvngUuuy ina1an ol gaon 4 jrluvy saaSoniuiuleil walee15s Tufs Tnnsa( Sony
o o o
SIRC protocol) Faargif 14 il
1) SONY D7C5 (4aya 7 iin, A3 5 ia , Aoun 1)
2) SONY D7C6 ( Yoya 7 1n, frda 6 Tin)
3) SONY D7C8 ( toua 7 iia, A1 8 1in)
4) SONY D7C13 ( Yoya 7 dia, Mda 13 1ia)

5) SONY 50119P
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SONY -D7C6
A single pulse, modulated with 40KHz signal at 480KHz
I._.l"—.q Carrier frequency
fean = 1TC = fogef12
Duty ratio = TUTe = 113
B Time Unit= T=24Tc =T
- Configuration of Flame
1st flame

Headi Data Code ‘a:smcm‘

- FEFFRR R

- Bit Description

Bit “0° ' ! Bit 1

T AN
L —

- Flame Interval : Tt
The transmitted waveform as long as a key is depressed

AL

s
mny

L

v

Ti = &45m3 = 157 §480KH

(@




SONY -D7C8
A single pulse, modulated with 40KHz sggnal at 480KHz

l..L.{ Carrier frequency

fean = 1/TC = loel12
Duty ratio = TH/Tc = 173
b 1 Time Unit = T = 24Tc

- Configuration of Flame

1st flame
Head i Data Code Custom Code
PR 1 B 3 10 A A 0 1
- Bit Description
Bit "0 Ba°1°
‘—T—-tg 4——7—*{
* 2T ) T
- Flame interval : Tf
The transmitled waveform as long as a key is depressed
b i A his

& - nla.

»

Ly i

T o 45ms » THT @480KHz

(b)

P A & a
510 2.11 naagadugunuvdug e 1aii(Sony)

>
a1 D7C13 adwiy DICS, D7C6, D7CS Wisaualidoya 13 Dmiuea




dninmemyanan naseorndimansely

MIATMNALDAIAT AUAZA 1T 1A 1) d M5y suuvy D7CS

LA I (Address) ﬁ11¢E(Device)

1 TV

2 VCR 1

3 VCR 2

6 Laser Disc Unit

12 Surround Sound

16 Cassette deck / Tuner
17 CD Player

18 Equalizer

ﬂl.l A (Command Function)

0 Digit key 1
1 Digit key 2
2 Digit key 3
3 Digit key 4
4 Digit key 5
5 Digit key 6
6 Digit key 7
7 Digit key 8
8 Digit key 9
9 Digitkey 0
16 Channel +
17 Channel -
18 Volume +
19 Volume -
20 Mute

21 Power

22 Reset

23 Audio Mode
24 Contrast +
25 Conlrast -
26 Colour +

72277

17
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27 Colour -

30 Brightness +
31 Brightness -
38 Balance Left
39 Balance Right
47 Standby

2.9.2 BuriusaslunnoulnsalsinneaveududE(NEC)

»
' A o
gUuuudl Wumswawhis TumpouInsaveunsos W IMdh Taumwie Insvimbnnuionane

=

wie ideduna qonled Hl¥ daulngloFveududd wes uPDs121, uPD6122 e B199ziilu
twes 91n1dnIu ne Su iU HT6221 szAmanufiasaueamsane Idalcustom code)ignimualay

nsae T lugluuuangiu

AU
* PAATTYUIA 8 Tn tazf1dd dvuie § 1
+ [Aennuideiio Idveadoyausamsa uaz fidaespndaly 2 A%
+ st iauuuWadarunsu (Pulse Distance )
14 - = =, = d
+ lganutunises 38 Alalsa

* Iniunawediia fio 1.12 Tadiuid uaz 2.25 inaun

£ o w ey
MFITFHTHLY HadadunIu

“ Logical "1" e Logical "0"—
{5605 ! , «560us-» «560ps
- 2.25ms p i1, 1 2N e

§ - a day
1 2.12 namamsinsiauuuRadaaumsu




uPDE121G with simple repeat code
A single pulse, modulated with 37.91KHz signal at 455KHz

I' _Te " Camer frequency
fear = 1TC = {12
Duty ratio = Tt/T¢ = 113

b—

- Configuration of Flame
1st fiame

I Lead code ; Custom code Cusiom code” Data code |

|~ (TR

- Repeat code
ﬁ 0.56ms
* frmns YT
- Bit Description
8it "0° Ba-1
0.56m T, 056
* 1.125ms " 3 2,258 i

- Flame Interval : Tf
The transmitted waveform as long as a key is depressed

L LL

Tt = 103ms Q455KH2

(a)




2V

uPD6121G with full repeat code
A single pulse, modulated with 37 91KHz signat at 455KHz

' Tc I

i 11

- Configuration of Flame
1st flame

I Lead code ! Custom code

Carriet frequency

fCAH =1MTe= rosd12
Duty ratio = T1/Te = 113

Custom code’ I Data code Data code:

Iem.

- Bit Description
Bl 0"
.56ma
e |
1.125ms i

- Flame Interval : T1
The transmitted waveform as long as a key is depressed

L

Bac1-

2.25ms

|

ARiii

Tre 108me @455z

(b)

5114 2.13 uzraalifs Tnnoad1aq v aduBFNEC)



778009 Undu(waveform) |

1

DD 1 101010 037107100

W TN AN

&
vIngUueaAse Av S9H |

ad o

MBSELSH

1l 2.14 uﬁmmaumﬂnawa

WzfidIfe 161

1010000110316 00

ML

MSE
e R gy A e

MSBILSB
e Sty =t 4. S -c—Addless-—w-p «-—-—Addt:s—» j—Lommand—e

QIEJNE)"D’(NEC)

o— = - =

i munusamia niolfn(custom code) TnumsiBisnapl393hiu1 AIN, c1-c8 Tunyuaiag

—1 AIN

C1

MT6221MT 6222
c2 c3 C4 C5

C6 7

LLLL

58 ‘S’Q 510 } 311 512 513 514 H 515
4 4 y b p y ) |

-\

200k =B

f IN4148x 8
\fsr

{Switch Open: 0, Switch Cioze: 1)

Extemal SwitchS0~515:[]1 0 0 0 1 1+ 0 O |1 O

1 0010

0 |

On-chipROM1,ROM2: [0 0 0 0 0 0 0 0 [D 0 0 D 0 0 O 0|

AQ~AT:

AB~A15"

AB~A15!

bit0 b47 bitD

S0~57 1
1 0 0011040

8~515 QR ROM?
0 01 00O

1 0

bit7

Y

ADAT A2 A3 AdASAE A7
11 0 1 a0 A 1

-

317 2.15 ugnImsfimuauenn

Cotwﬁmnent

. onnNversion )

0 imvarsion

i
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2.9.3 dulsusaslunneulnsallslanoavese1i3s(rCs)

peauLia

* WpAsaIIA S Tin LazArdalivung 6 ia

+ Wnsdsiauun lua 18aRaBiphase Coding) / Lmiraiaos 1RaR(Manchester Coding)
+ Wawduades 36 Aladsa

8 o ] o an I o = oo
« 1$mmunaivesiia fa 1.778 NaaIuin (64 1wiAa ved 36 Aladia)

5 a o as - o
msrsdauvy TuWansuliasumaiing Biphase Transmission Technique) M5B1MT A0S TAARY

il

05— b 83— +—BB%s—b B3
. Logic"0" o Logiﬁ "" -

(Manchester coding)

71l 2.16 uaaudrsiounylumansuidadumainlis Tanea

' y o o
925 uAUAIL A1 NTIA(Start Bif) 9101UATNAG touana(Enlarge Bit) mudaudah
] § = ooa =y H a ». o ar 3
uanazIngthiuy duq Ae nemifatin(Toggle Bit) Tastiativzgnnaniia 1Hiaszadufuynasy
H . 1 L ﬂ"
#inatjuingueds TunseuInsai W samnseldiludedunaldsh doyaigndudumiuduves

nsnatfulninse




L3

SAA3D10(RC-5)
A singla pulse, modulated with 37 917KHz signa! at 455KHz
| Te ; Carrier frequency
fear = 1TC = fgof12
Duty ratio = THTe = 1/3
o B!
- Configuration of Flame
15t flame
Enorged ., Systembt=01010b Datss ba
Sat) Mt [ |
bit b 1ss $3 52 S SD'D5° D4 D3 D2 DL DO

|
- Bit Description
Br 0" _{— Bt 1" J—
89 | “"5%
| P L [, 16T

« Flame Interval : T4
The transmitted waveform as long as a key i depressed

BaGem

107,8ms GRS5KH2

31/ 2.17 uamaTis Tanoan1aue B3 FS(RCS)

msimuaiida Tugduuues®s Tas Radud@hilips) Ieonfmunnasgiueeesas

(RC5 Remote Control Command )A14a15 19918 W vl iansamisdadiuveadazijunalade

»

=
Uu




M99 2.1 iarasginauvoasazlunave 10195 S(RCS)

2.9.4 dunsusaslumnouinsalsinnoaveusisavo)

- =y

» ¥
dmsy gluuuil gnWannauTasusineis

AuANLF

+ upAWIAYIIA 8 Dauay Mdaivine § 1ia
+ I¥msdhsanuuwadaaunsuldada

« ¥ardunies 38 Aladsa

+ arunmvpaiia 1.05 Tadu1 vie 2.10 Taddiuf

ﬂgfr;sss Device ' Co?n‘:tgnd TV Cammand YCR Command

$00 - ¢ ™1 1 $0G-D D 0

$01 -1 nNZ $01-1 i 1

$02 -2 Teletest ‘ $02 -2 2 2

$03-3 Video £03-3 3 3

$04 - 4 Lvi1 £04 -4 4 4

$05 -5 VCR1 $05-5 S 5

$06 -6 |  WCR2 $06 - 6 6 6

£07 -7 Experimental $07 -7 7 7

$08-8 Sarl | so8-8 ] g

t0g -9 Camera $09-9 9 9
$0A - 10 Sat? $04A - 10 -J— -
$0B - 31 | : $0C - 12 Standby Standby
$0C - 12 chy $00 - 13 Mute

$0D - 13 Camcorder £10 - 16 valume +

$0E - 14 | S $11-17 volume -

$0F - 1S | $12+ 10 Brightness +

$10- 16 Pre-amp $13-19 Brightness ~

$£11-17 Tuner $20 .32 Program + Program +
£12 - 18 Recorderl | $21-33 Prograrm - Pragram -
$13.19  Pre-amp $32 -50 Fast Rewind
$14 - 20 CD Player : $34 -52 Fast Forward
$15-21 Phono : $35 -83 Play
$16 - 22 Sata $36 - 54 ~ Stop
$17 - 23 Recorder2 $37 - 55 Recording
$18 - 24 ‘
$19-25

$1A-26 CDR

$18 - 27

$1C - 28

$£1D - 29 Lighting

$1E - 30 Lighting

$1F - 31 Phone




£d

msi sy gAY

-

dimfun gz iswas®uanisiths wadail

. Logical "1" i Logical "0"—
5285w " 4526usw 5265
<+ 2. 10ms i 1.05ms ———m

314 2.18 namamsinsdauuuadammsuIfad

Tuis Tanea
a ¥ I'4 w o v -l : [ + & ey =4 n': =1
TUAUA AR NAATNI19 8.4 Tadnf ninfumudioreeing 4.2 Taddur eimiug
wAUR oA T 8 TauazA1da 8 dauasmnsdinaijueg fvzdatoyayane 11q (awe

weaws AN Tasszdusosineseningalssina 50-60 Tadjuid

1001 101010101 100

T MSBLSB MSB,

zﬂ‘ﬁ 2.19 ueraaTls IeneaveundFgve)

j—B.4ms—p]

ar 1 & qﬂﬂ' ] [ &’ 5
i]'mmamqrﬂuzﬂﬂau'uaqmwnmﬂagmmﬂmsﬂ 59(H) uasmad 35(H) 91nUUAIng

denanatjudie 1y Avzlidoyadereneanin Tasdusavuseningassine so-60 Hadnd

i4—50 - 60 ms—s4—50 - 60 ms——s

Command Repeat Repeat " Repeat

d -
111 2.20 uaRagrAuveus IS Ve)
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2.10 wauvada(iuganeadanuuoynI)

JUM 2.21 naaseaueatA(Tugaueadduuuoynsy)

uuafinlumsa i lugaueadfuuveynsufie thlugaueads wuuvununiFeudedii
é Y ] o Yy 3
unanesialansfemsdeyanuveynsuiiuvun dowdnuaauil dedeyasynsudhun
L4 1 o b 53 ¥ i o o A ¥ 5 o
unrnvsaananzimsulaviiudoyanvuvunuddne i lugauoada e liisuaui
fmuaas )
parmuiAMNMATAYe N mIBaTATugauaTALYYEYNTY)
« uanaHalA 16 Aadnws 2 TR
5 1 ar = o 1 { A
+ oudefiunosavouudnuaauil i lavase (lunsdiderdiiiat Po - P7 v1lavinit)
o v oo o 2
« FourofiUunoIaoynsu RS-232 1A Taunass
& o & ' . a o a . [
+ aunsadendyanauioudediuuuyTavas idicect) n3ouuunduanin (invert) 14
»
« @onupaa’la 2 A1 A 2400 uaz 9600 1ia Av I Tugduvudeoya 8 da hiiwiTadanga 1
1A (8N1)
] ¥ .
* @enyamdalumsniugu TAMsmUINAs g ULBIUALIAY
as A 1 =1 = . .
« WdyanauFoudeidio 3 du fie +VCC(+) , GND(G) UngduYN(Serial input)
« munsavouselyinsneuInsameiidnnatzga Tnoldumesnlumisiadeiiivs 1 du

» b 4
« MG iddwn +sTa+12v
2.10.1 nslvanueaueadf(ugausasi uuuayni)

] o LY At o o
Tupduudumauannoazidoarouranesdunaveaoausataunues aisunles

WonunuN15119 N9 4 7 TideswaziBoade 1il

ar a ﬂ" a -~ L3 ﬂ.J A
1) SunlesidonTnuafi1da (mode command jumper) 19dmuiden TnuamdunenIugums
3 .l 4 o a
urasraves lugaueadn vudenld 2 Tnus fie TnuamdanasgusT) Favznsaiu Tugaupadd
voq afen ariad A lATuanutiouialan uaz Tnuad1d LAY (Extended mode command : EX )

aunsogiwazBsaiuay 18 lunidegaifveusnusadflndezi@on Tnuad1danas gt




Z/

2) Sunlesifonussiaveantsuaaana (Lines Jumper) 191800 $ 11U TsAUDIMSUAGIHA
A0k 2 uw fie 1/8 A9A(Duty) MnBafenuaaina 8 HENRBUTINA UALIUY 1/16 897 i uis
@ONUTAIND 16 ARSI aRIGNYSAOUTINANSoINN Undeziden 3R 1716 Favnuie Bonms
HOAWALILUMAIOUTTHA

3) Sunledidonuensaniadas s lums ﬁ'amsﬁayaau N3 U(baudrate select jumper) (Aon 16 2 M
fie 2400 Tado3unii uaz 9600 finsoTini ugthusaudadoya 8 i Lidfian3a uasiii
vy 1 U

4) Sunledifengiluunveadaygnuieunatinterface signal jumper) Honld 2 A1 A wuunduasan
uaz RS-232 (invert logic TTL/CMOS level or RS-232 : IN) fuLuni¥ende 1aonsa (direct logic
TTL/CMOS level : DI) 1 iminoeuoada hldoudefuneneynsveansuiiumeidaadon Ui
N S winiFoudedvtyTnsnouTnsames Taoase aunsa@en1s 14 IN waz DI
msdiuanuainvessenaanai 1d Tanl Sufidadmmnsus 18 udunia lus e d
(BRIGHTNESS) yatiounafugunsainiouent 3 g fie Qﬂﬁa'lﬂt?;m +VCC(+) , Bunadygu

BYNTW(Serial input : $) UAZYAABN3 1A (GND : G)

o -2
211 szvuwa I C
I'C §0311910 later-IC Communication HuwHa MsAnaodomsseninledlania 'c 145y
8 J a e L] L) » 3 ! a 1 o
msRanniulasiadld Tasgaanuendniie Aoamsinlednielugaansndane daan uas
ar = b4 b4 4 - s = & o a1 W Py =
rauguneidmodaaumios 2 i idunifemuodoya Snduniiafomudadedag anntini
M umsdmuatanazasiam msdeswiuvesgnssivutia e Mlddumn mosdomadoya
uazeodygonnimvesglnssiudasdrvuiunionaadu il daumsdmuaneamsanio
Aumisdwiunisdndegilnssindazis sz l1¥niadeya uazmsfimuagnizasinfivueamse
LA Y
voagininiunazad
ar ad a ' r » - )
medeyavua I'c fiveSonadiauiluniamsi awdoyasynsy nie SDA (Serial Data
line) daumedya I @NMBFoToNT MedyyINURNIeYNIY N30 SCL (Serial Clock linc)
2111 quantanlveaa I'C
@0 SDA uaz SCL [Humodgygia 2 e doalimsdedadrunuyasiinsatuusaiu
A - a:' [F=) = ] : a1 o o
+5v Ymasanar e Iiaolaonizasingaluvazi luinmsdade1dau Midihedlesdudaena
sunaufoniihu lumedyg iy 2vserfiyavesgilnsaifidesguunia Fc Avafidnums
. 2 3 4 g ' ¥ s
lﬂuﬁlﬂilﬂiulﬂﬂ (Open-drain) 'HiElﬂE)ﬁl.?lﬂmElil‘ﬂﬂ(Open-collecter) 9ATIMINWNDATBYALUUY
r'c gada 100 Alatiado5uniilu TnuailnA(Standard mode) uazedie 400 dlatindoSniluTnus
] [] »
A15293 (Fast mode) Qunsaifinesgsweguuiin I'C wedvatinniug It wfidadusznig
10 SDA uaz SCL luifiu 400 W 1nvhia msdhdaguasaluuie e 3 2 uwufewuy 7 fia (7-bit

addressing) N30 8 i (8-bit addressing)
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o

3 ] & a4 1 i dv = [ = L] :
Foimudnlsemsuilaves I'C fie aunsafuyeudogunsal il IMidesi luivhdultawsafadede

ar

= o o oo o da & I 4
amiuldTaoiqnseinnia r'c dmilien 15 Mides +sv tuvziidndmilsere i G +12v

msesufuuuTa FC aunsofer 118 TudnvasfnfufunsaingUnsaifaes W@
m1fu nande Waemu SDA uas SCL vesgunsaludazdudndroiu uazdosdedrdumuyady
®p) riuuz s +sv Bdwawe lunsdfiius wiuIaszrnuinalngsludunluie fe fln
SDA tiag SCL vagilnsnilinazaldpadanad ummeynsudnfuvt SDA uas SCL (500 Rs fiu
Aoge I'C
2112 winmsvea I °C

Psznoudumedaanuasadu fie SDA uas SCL qUnsaifigow suuiaannsafioeilg
INNY ﬁ'ufu%"aﬁmﬁmsﬁmuﬂgﬂlmmmmsﬁﬂﬁauuﬁ"d n3oi50n1 115 Tnnoa (protocol)
Weligldammswh vaiiTigUnsallafadefueguazgunsalladtudasunedads siolUfa
pSodnuuzninfuaziionwegunsaifdesguinia r'c
- gunsaiRdudaudoyansodatoyaisondt Aads (Transmitter)
- gunsalfifudfudoya Soni #250 (Receiver)
Tugunsivuifa e amnsafozihiidiafasy nazdads viagUnsalimihiifudasudiveois
Fon vz hifigUnsellavuta re ihmhfiduddufvseiader qunsaiivmihfiguianzms
MaumsenisAndouuiia 'C Sund anames (Master)
2113 msioudegunsaiivy 1'C

cBUS dhunmsdemsoynsy uuudalasia (Synchronous) 114 Aadedemssznia
Tulnsneulnsamed (MCU) fugunseimousn Srgnimnniulaousinfaddednousnine
Taoamodyanuiios 2 duminfu fio SDA uazem SCL Seenunso ousegunsal saummeg
& et il TulasenTnsamed lwedaifus 2 wesamintu
2.11.4 nm#udqﬂnmﬁuuu 1'CBUS
r'cBUS 1¥mudayana 2 du fie SCL iazspa dmudasugunsdluuy 2 fimma Taod

1I1f'f"mumu1m1f13a 2 szdpsAoAumd UM UL IWasy 2-10 AlaTleviy Lf'immmmﬁumﬁﬁnvmmﬂu

- o 'S A e ¥ 7 A " o Wy o
I.lll!J'Nil'i!.ﬂ‘i'Hlﬁﬂ H‘iﬂl‘ﬂullﬂﬂﬂﬂﬂlﬂﬂlﬂﬂﬁlﬂﬁ 1“311110']?1?*?"‘]5311?]0ﬂ'l-l.lﬂ'H'd'lUFI'J
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Vo
Rp Rp
SDA L - L 4
—WIRE
SERIAL DATA
BUS

SCL T T
DSs000 DS1307 OTHER
MICROCON- REAL TIVE 2-WIRE
TROLLER CLOCK DEVICE

o a A 1 o 2
3UN 2.22 apwuznismsikeureginseiuyy I'CBUS

: . 2
2115  musu-sdoyaiugunsainvy I'CBUS

«— Confrol Byte —
7 b 5 4 3 2 1 .0
START| 1 I I I |AZ2 | Al | AD IR/WI{ ACK [d|d|d|dld|d|d]d]|ACK |STOP

|<— DEVICE ID———-——b|1— monEss—+] MODE | l"— DATA ———>

U 223 pluvums@owedoyauuy 'CBUS

[¥] L4 1
2.11.6 m3ru-aevayauuy I CBUS MCU

» Q' A o
feanziSuAu (START Conditions) lﬂf]llﬁﬂ\lﬂ’li‘l.l01‘i’1"‘ljﬂ

o A s o ar = =
ud1mudn sHaAILAY (Control Byte) Fa1lsznou Aaustia dszidagilnsel Aladled

(Device ID) 7 11%110AIAS t(Device Address) Linz Tnua(Mode) Tumsilisuniosudoya

s

] / o v ¢ ¥ a_ v ¥ gw y 3
doginsal SunswinlulnsnouInsames Avans sshnaodoiaosdaniusiug

(Acknowledge) n3audalilulasnauInsnmesisuihvoyan lvduniinnugndna

]

uazilefugamsdadoyalulnsnouTnsamesezAvadaniuzfugn ( STOP Conditions)

A o P o
wevendugnsali Fugams 1

o ¢ A o ' - >
anwzifaine Aedetnli1dgniFan e SCL uaz SDA szifiu 1 ¥isg
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. 4 =z 2
2117 mifmuaaevzuduiazaeuzdugavoed I CBUS (START and STOP Conditions)

SDA :: T N g -~
SCL N SN S

1 ) td
JUf 224 dovzBuRuuasamuzFugaves FCBUS
o s a w £ 2
dnyusMIMUUATHIUZE NAULAZAMUE AUTAYDI [CBUS

- disdsimsdsfoyalulnsaoulnsamesezdod@niuziSudu (START Conditions) #o1H

SDA laounin 1 wuitu 0 Tuvash scL autu i

- diefuganmsmsldia’lulnsneuInsamsivzdosdaooiuzduga ( STOP Conditions) fib

% spA 1Wdousin 0 iy 1Tuvmzs scL Taudu 1

. 2
2.11.8 svianuguuald I CBUS (Control Byte)

7 b 5 4 3 2

|«——— DEVICE ID———+{+—— ADDRESS —b| MODE |

sU% 2.25 a(sianIugy)

IaRIURuYDe FCBUS UsenoudissWelsz§1d2ve1qUnsal (Device ID) Ysznoudau dia

1-7 uazin 0 Wudanrwgumiidousiu

- rmlszdivesqunsel Uszneudwsiadsziidaningnia (Broduct ID) 4 fin (dia 4-7)
= ' - & oa & a
n/aouasud v hild uae Aldusamse 3 da (da 1-3) $9d14 annsn dmun eeld

+ v
sauudadusiia 7 9n 15zydgansal Haaoguusia ezlimgiiulula

- dianugumsiousu (Mode) 1ia 0 o TuInsneuInsames AsamsiBoudeyalyis

o =

» »
gunsaifdmuaiiiailidu o #sams sndoya vinguinsel Admualddaiidug
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. v 1 a 2
2119  ¥aadudsiiadeyaves I CBUS

REEIETY)
wasundaavoya
L

gk T\
SCL [ETPRRPN " : [

.
]

Baarm

Suvdalioya

SDA |

L

Ui 2.26 msfudadiadeyaves I'CBUS
- amzmsfu-dadeya sensziiluvazfivi scr dlu 1

- aaazmsnfouulasdeya vensyin luvairdiva scL dlu o

2.12 B8WION(EEPROM)
8owsou(EEROM n3s Electrically Erasable Programmable Read-Only Memory)

- ' o g = - - Y - ' o
ﬂﬂH'LI']Uﬂ'T]lﬁﬂﬁE)il'I"I@‘Bﬂ'ﬂ]']5ﬂﬂ'l_l'H'.iﬂllm'\lﬂ'iEll.'llUu‘ﬁ’l'llaliﬁﬂu‘iiqaﬂﬂ’lﬂﬁlu'lﬁ’llﬂxﬂ]ﬂ‘linniz‘l’l'l‘ﬂ’l

.
o o

L4 []

Tanawnss TaveWouewndinduiléidaliihgendnind §8nsenszmanndusounsaiilifuiiudes
<4 o ¢ A . ¥ ey & '
apnpennINInd BaRauRInDsineiimsuA ludoya msaudeyalu Sdwseusziilumsaudoyaianua T
] | o LV o a & ) M
mnsadenaviewizued 14 sdelsfinuiuliagmslfausnavusgiuinuaitlumsaunse
v » :
uflufoya wu 10 afawde 100 a5y glunufiryues 88wson Aomiwarwiwuray (Flash
é ar - 4 A o L) =t

Memory) gal¥szdulvlndlunsssiddmivnsaunodounsoudledoya

= 1 - . L] - 4 L4 ‘§ '

sowsan umbesanuiwuudmediedion AF1dIFuY 14 Famnsoay war T sunsuingld
fumadszgndaniniuandndfigeniniad ua himileusudwsou Tnednsouszdealusunsulnmi
& . = wd o oa M ) < A &
wanualiawnsadond wazogms 15vufuinoundalums T sunsu Awsnaedunss vaumiunis
Tu Bonsounfinnudlums Isunsulmi vazfinoufinaes 1¥nu deaisrsaneyussddnsen Tums

o aa o ' ) 4 oy " w da - o 1

ponuyujliuRiruysddnsen fo mirunnuiuardaldniuadnilndvesneuiupeiduynna

Tunsud T sunsulnag
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oWs01 (EPROM)

anseumlsANUS UMt IEuINannInavas@sudida il 18 msauvii1d Tasld
uragand1 laTemarmugeath Tudaniaonrudr (aaldvhss sueafiuasganadr Tewna o
o ¥ P b q ¥ e Vs R - o Wy A e
wonvzav'ld uanaaorfiadons o iiiamsanld daiu Avesdnaziinstaniin'y diefs

o va o A P 2,
Ti'ldaaselunSosneuiinned)
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#include<reg52.h>
#include<absacc.h>

#include <string.h>

#include <stdio.h>

void Delay lcd (int time);

vold enable led (void);

void initial ({veoid};

void address (unsigned char ad);
vold write_cmd (unsigned char cmd);
void write data (unsigned char dat};
void write str (unsigned char *str):
void refresh (void):

void write_int (int value):

sbit TV1 = P1°2;
sbit Tv2 = P1°3;
sbit VCDl = P1+4;
sbit vCb2 = P1"5;
sbit swl=P0"0;
sbit sw2=P0"1;
sbit sw3=P0"2;
sbit swd=P0"3;
sbit sw5=P0"4;
sbit sw6=P0"5:;
sbit add = P0O"6;

sbit show = P1*7;
skbit sw21 = P1"6;
sbit SDA = P1°1;
sbit SCL = P1°0;

sbit led = PO"7;

void delay{unsigned char t)
{

unsigned char a,b;

for (b=0;b<=t;b++) {
for{a=0;a<=100;a++) {}}

}

void write_int {(int wvalue}

{
write_data ({(value%1000)/100}+0x30)};
write_data {((value%100)/10)+0x30};
write_data ((value%10)+0x30);

}

void address (unsigned char ad}
{
write_cmd (ad);

t

void initial ({wvoid)

{
P3 |= 0x08; //set bit P3.3
P3 &= Oxfa; //clear bit P3.2
write cmd (0x33};
write cmd (0x32);
write cmd (0x28);



write_cmd (0x0c);

‘write cmd (0x06);

write_cmd {(0x01);
}

void write_str {unsigned char *str)
{

char i,count;

count = strlen (str);

for (i=0; i<count; i++}

{

write_data (str[il):

} .

}

void write data ({(unsigned char dat)

{ .
P3 |= 0x04; //set bit P1.2
P3 |= 0x08; // set bit P1.3

p2 = (P2 &0x0f}| (dat &0xf0); /* Send Hi-nibble */
enable lcd{):

P2 = (P2&0x0f)| ((dat<<4) & OxF0); /* Send Lo-nibble */
enable lcd(}; :
write_cmd {(O0x0c);

}

void write cmd {unsigned char cmd)
{
P3 |= 0x08; //set PL.3
P3 &= Oxfa; // cléar bit P1.2

p2 = (P2 &0x0f)| (cmd &0xfQ); /* Send Hi-nibble */
enable _lcd{();

p? = (P2&0x0f){ ({cmd<<4) & 0xF0); /* Send Lo-nibble */
enable_lcd():
}

void refresh {void)
{
write cmd (0x0c);

}

void enable lcd (void)
{
P3 &= OxF7; /* (P1L.3=0 E ) */
Delay lcd {2}
P3 |= 0x08; /* (P1.3=1 E ) */
}

void Delay lcd (int time)

{
unsigned int loops,inloops;
for (loops = 0; loops<time; loopat+)
{



for (inloops = 0; inloops <100; inloops++);

}

}
voild check (void) /* delay 1 us */
{ .
TMOD = 0Ox01:
THO = OxFF;
TLO = 0xFe;
TFO = 0;
TRO = 1;
while (TF0 ==0);
TRO=0;
}
void dusec()
{
unsigned char i=20;
while{i>0}
{
i——r

b

// LR E R EE SRR SRR SRR L ERE] Function gen ClOCk LES S S RS R XSRS ERE RS E I EE

void i2c_clk{void)
{
dusec() ;
SCL = 1;
dusec() ;
SCL = 0;
}

// *hkkkhkhkkkdkhkkhkhkhkkhkkkkk Function Start i2c ThkhkkkXhkhkdkhkthkhkikkhkhkhkkhkkk

void i2c_start(void}

{
if(SCL)
SCL = 0;
SDA = 1;
SCL = 1;
dusec();
SDA = 0;
transfer
dusec():
SCL = 0;
transfer data
}

// Bus not busy

// Start data

/7 Provide

// hkkkhkhkkkhkhkkdkhkdthkikkk Function Stop i2C (AR ER S SRR R R L XKD

void i2c_stop{void)
{
if(SCL)
8CL = 0;
SDA = 0;
dusec() ;
SCL = 1;
dusec{() ;




SPA = 1; // = Stop data
transfer

}

// Khkkkkkkkkkkkk Fuynction write command 1 byte ek k*hhkkhkkd ke kkkk kK
bit i2c_write(unsigned char data_write}
{

bit data bit;

unsigned char i;

for(i=0;i<8;i+4+) /7 Transfer data 8
bit
{
data_bit = data_write & 0x80;
SDA = data_bit; 1/ Transfer
data 1 bit while SCL = 0
i2¢_clk{); /7 Hole data
while SLC = 1
data_write = data_write << 1; // Shift data
}
SDA = 1; // Wait ACK
dusec();
SCL = 1;
dusec() ;
data_bit = SDA; ¥ Check
Acknowledge from slave
SCL = 0;
dusec() ;
return{data_bkit): !/ IF "0" i2c O.K

1

// kkkkkdedkkokk kdokokk E‘unction read COMand 1 byte LES R R B RSN E LR R EE RS S
unsigned char i2¢_read(void)
{

bit rd_bit;

unsigned char i,data_read;

data read = 0x00;

for(i=0;i<B;i+4) // Read data 8 bit
{

dusec() ;

SCL = 1;

dusec{);

rd bit = SDA; 4 Check

Acknowledge from slave
data_read = data_read << 1:
data_read = data_read | rd_bit;
SCL = 0;
}
return{data read);

b

// ok ok kv ok kR kW k Functi0n No — Acknowladge by master ok ok ok e ek e e ok bk W
void i2c_nackivoid)
{

SDA = 1:

dusec () ;

i2c_clk(}:




sba = 1;
}

// A R AR R AR R EREEEEESE RS Read data from EEPROM khkdkhkhkhkhkkhkhkhkthkkkthkrrthkkkt
unsigned char EEPROM_read{unsigned char addressl,unsigned char
address2)
{

unsigned char ret;

i2c_start(}):

i2c_write (0xal});

12C_write(addressl);

i2c write(address2);

i2c_start{):

i2c_write{0Oxal);

ret=i2c_read();

i2c_nack{(}:

i2c_stop();

return(ret});

delay (100} ;
}

// khkkdhkhkhhkdhhkhRdkhkrdhdkiikt wIite data to EEPROM Fododododedede kEkodedode bk ko ok okok ke

void EEPROM write{unsigned int addressl ,unsigned char address2
;unsigned char dat)
(

i2c_start();

i2¢c_write(0xa0l}:

i2¢c_write(addressl);:

i2c write{address2);

i2c_write(dat);

i2c _stop{};

delay(100); -
}

void main (void)
{

unsigned char a,b,d,r,c,i,j,qgl8},m,u,v,W,X,vy,2;
unsigned char idata k[130]: .
add = 0x01 ;
. sw2l=1;
a=0;
b=0;
c=0;
d=0;
r=0;
u=0;
v=0;
w=0;
x=0;
y=0;
2=0;

swl=1;
sw2=1;
swi=1;
swi=1;
swi=1;
swo=1;



TV1=1;

TV2=1;

VCD1l=1;

VCD2=1;

led=1;

m=0x80;

for(i=0;i<8;i++) { 9qlil=m; m¥m>>1; }
for {(i=0;i<150;1i++) { kl[i]=0xFF; }

Delay_lcd (50):
initial ():
address (0x84);
write str ("Welcome");
address {0xc2);
‘write_str ("Please select");
Delay_lecd ({1000);
Delay lcd (150);
initial ():
address (0x80);
write_str {"swl=TV1, 2=TV2")};
address {0xc0):;
write_str ("sw3=VCDl,4=VCD2"});

while (1)

1f{TV1==0&&VCD1==1&&TV2==1&&VCD2==1)
{a=1;u=0;v=0;w=0;x=0;y=0;2z=0;
initial ():
address (0xBO0);
write_str ("Mode TV1"):
while (a==1}
{

if(swl==0&&sw2==1§&5W3==186sWwiad==188swhA=18&sWe==1)/////1///7//////////
sw 1
{
u=l;
initial ({};
address {(0x80);
write str ("Mode TV1™);
address (0xc0);
write str ("TV on/off");
while (u==1)
{if (sw2l==0)
{
r=1;
led=0;

if (r==1)
{ for (i=0;i<150;1i++)}
{ for (j=0;j<8;j++)
{ kiil=k[i}<<1;
if (add==1)



k{il=k[i] | 1;
}
if (add==0)
{
kfi]l=k[i] & O;
}
//check() ;
}
if((k[0]&k[1] )==0xff)
{
i=0;
}
1
1=0;
for (i=0;1i<150;i++)

EEPROM_write(0,i,k[j++]1);

r=0;

led=1;
if((k[146)}ak[147)1&k[148]))!= Ox£ff}

{

delay(1000) :delay{1000};delay(1000);1led=0;delay (1000} ;:delay(1000)
;delay(1000);led=1;

delay{l000);delay(1000);delay{1000);led=0;delay(1000) ;delay(1000)
;delay{1000);led=1;

delay(1000);delay (1000} ;delay(1000);led=0;delay(1000);delay(1000)
;delay(1000);led=1;

delay{1000);delay{1000);delay(1000};led=0;delay(1000),;delay{1000)
;delay(1000) ;led=l;

delay(1000) ;delay(1000) ;delay(1000);led=0;delay{1000);delay(1000)
;delay(1000);led=1;
}
}
}
if {swl==0)
{
i=0;
for (i=0;i<150;1++4)
{
k[j++]=EEPROM_read(0,1});
}
for (i=0;1<150;1i++)
{
for (j=0:;3<B;j++)
{

b=k[il& gljl;:
if {b==glj]){show=1l;}
if (b==0x00) {show=0;}



qlil=qlil:
//check();

}

}

delay{10};
}
if (swl==0){u=1;v=0;w=~0;x=0;y=0;2z=0;
if (sw2==0){u=0;v=1;w=0;x=0;y=0;z=0;
if (sw3==0){u=0;v=0;w=1;x=0;y=0;z=0;
if (swd==0){u=0;v=0;w=0;x=1;y=0;2z=0;

if (sw5==0) {u=0;v=0;w=0;x=0;y=1;2=0;
if (sw6==0){u=0;v=0;w=0;x=0;y=0;2z=1;

if (TV1==0)
{a=l;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2%0;}
if (TV2==0) {a=0¢b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;
if (VCD1l==0) {a=0;b=0;c=%;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2=0;
}
}
///end swl

if({swl==1&6&sW2==06&&SW3==)166swad==1665WS==186asw6==1)/////////1////7////}/
17/ sw 2
{
v=1;
inicvial ();
address (0x80);
write_str ("Mocde TV1"});
address (0xc0);
write_str ("Up Volume");
while (wv==1)
{if (sw2l==0)
{
r=1;
led=0;

if (r==1)
{ for {1=0;i<150;1i++)
{ for (j=0:j<8;j++)
{ kfi]=k[i]<<1;

if (add==1}

{ k(il=k(i] | 1;

i% {add==0}

{ k[(il=k[i] & 0:
//check{);

}
if ((k[0]&k([1]))==0xff)
{

i=0;




}
j=0;
for (i=0;i<150:i++)

EEPROM_write (1,1, k[j++]);

r=0;

led=1; .
if((k{1l46)&k[147]1&k[148])!= Oxff)

{

delay{1000) ;delay(1000);delay(1000);1led=0;delay(1000);delay{1000)
;delay (1000} ;led=1;

delay{1000) ;delay(1000);delay{1000);1led=0;delay(1000):;delay{1000)
;delay (1000} ;led=1;

delay(1000) ;delay{1000),;delay (1000} ;1led=0;delay(1000);delay{(1000)
;delay{1000) ;led=1;

delay(1000) ;delay {1000} ;delay(1000);1led=0;delay(1000);delay(1000)
;delay (1000} ;led=1;

delay{1000);delay(1000);delay{1000);led=0;delay (1000} ;:;delay(1000)
;delay(1000) ;led=1;

1
}

}

if {sw2==0)

{

if
if
if
if
if

j=0;
for (i=0;i<150;i++)
{ k{j++]=EEPROM_read(1,i):
}' for (i=0;i<150;i++)
{ for (3=0;j<8;j++)

{

b=k{il& gljl:
if (b==g{3]}{show=1;)
if (b==0x00) {show=0;}
qlil=qijl;
//check(};

}
delay(10);

(swl==0) {u=1; v=0;w=0;x=0;y=0;2
(sw2==0) {u=0; v=1;w=0;x=0;y=0;z
(sw3==0) {u=0;v=0;w=l;x=0;y=0;z
0:z
1:z

~

(swd==0) {u=0; v=0; w=l;x=1;y=
{(sw5==0)} {u=0;v=0;w=0;x=0; y=



if (sw6==0){u=0;v=0;w=0;x=0;y=0;2z=1;}
if {TV1==0)
{a=1l:;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=*0;}
if (TV2==0) {a=0;b=1l;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCDl==0) {a=0:b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;z=0;}
if (vCD2==0)} {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;z=0;1}

}

if(swl==1&&sw2==1&&5W3==08&&sWad==16&5Wo=18&&5w6==1)//////////////1/11/}/
[/17] sw 3
{
w=1l;
initial {):
address (0x80);
write_str ("Mode TV1"};
address {0xc0):;
write _str {("Down Volume”);
while (w==1)
{if (sw2l==0)
{
r=1;
Yed=0;

if (r==1)
{ for (i=0;i<150;i++)
{ for (j=0;j<8:j++)

{ klil=k[i]<<1; )
if (add==1) -
{ klil=k{i] | 1;
i% (add==0)
{ k[i)=k[i] & 0O;

}

//check();
}
if((k[(0)&k[1l])==0x£f)
{
i=Q;
}
}
J=0;

for (i=0;1i<150;i++)}

EEPROM write(2,1i,k[j++]);

r=0;

led=1;
LE((k[1l46)&k[147])&ak[148])!= Oxff)

{




delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOO)

;delay (1000} ; led=1;

delay(lOOO);delay(lOOQ);delay(lOOO);led=0;delay(1000);delay(lOOO)

;delay (1000} ; led=1;

delay(lOOO);delay(lOOO};delay(lOOO);1ed=0;delay(1000);delay(lOOO)

;delay(1000) ;led=1;

delay(1000);delay(1000);delay(1000);led=0;delay(1000);delay(1000)

;delay(1000) ; led=1;

delay(1000};delay(1000);delay{1000);led=0;delay(1000);delay(1000)

;delay(1000); led=1;

}
}

}

if (sw3==0}

{

}

if
if
if
if
if
if
if

J=0;

for (i=0;i<150;i++)

{

k[j++)=EEPROM read(2,i);

}

for (i=0;i<150;i++)

{

for (j=0;j<8;]j++)

{

}
delay(10);

{swl==0) {u=1;v=0;we=0;x=0;y=0;2
(sw2==0) {u=0;v=1;w=0;x=0;y=0; 2
(sw3==0) {u=0; v=0;wkl;x=0;y=0;2
(swd==0) {u=0; v=0;we0; x=1;y=0;2
(sw5==0) {u=0;v=0;ws=0;x=0;vy=1;2
(swb==0) {u=0;v=0;wr0;x=0;y=0;z

(TV1==0)

b=k{il& g[3j]:

if (b==g{j]) {show=1l;}
if (b==0x00) {show=0;}

alijl=qlil-
//check();

2

[yl
Py

-
»
-

-

0;}
0:}
0:}
0:}
0:}
1:}

.
’

{a=1;b=0;c=0;d=0;u=0; v=0;w=0; x=0;y=0;2=0;}

}

if (swl==1l&&sW2==1&E&SW3==L4bSWA==08 &SWO=%188&swb6==1)/////////////////////

L7 sw 4
{

if (TV2==0}
if {vCpPl==0}
1f (VCP2==0}

{a=0;b=1;c=0;¢=0;u=0;v=0;w=0;x=0;y=0;2z=0;}
{a=0:b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
{a=0:b=0;c=0}d=1;u=0;v=0;w=0;x=0;y=0;z=0; }



x=1;
initial (}:
address (0xB80);
write str {("Mode TV1");
address (0xc0);
write_str ("Up Channel");
while (x==1}
{if (sw21l==0}

if(r==1}
{
for {i=0;i<150;i++)
{
for (j=0:;3<B:j++)
{
kii]l=k{i]<<l;
if {add==1)
{
kfil=k{i] | 1:
}
if (add==0)
{
kiil=k([i] & O
}
//check () ;
}
Aif{(k[01&k[1l])==0xif)
{ .
i=07
}

}

j=0:

for (i=0;i<150;1i++)

EEPROM write(3,i,k[j++]1):

r=0;

led=1;
if((k[146)1&k[147]1&k([148])!= Oxff)

{

delay(1000};delay(1000) ;delay{1000);led=0;delay(1000);delay(1000)

;delay(1000) ;led=1;

delay(1000);delay(1000);delay(1000};led=0;delay(1000);delay(1000)

;delay(1000) ;led=1;

delay (1000} ;delay{1000);delay(1000);led=0;delay(1000):delay{1000)

;delay(1000);led=1;

delay(1000) ;delay{1000};delay(1000);led=0;delay(1000);delay(1000)

;delay (1000} ;led=1;



delay({1000);delay{1000);:;delay{10Q0);1led=0;delay(1000):delay{1000)
;delay (1000); led=1;

}
}
}

if (swd==0}
{
3=0;
for (i=0:1i<150;i++)

{
k{j++]1=EEPROM read(3,i);
}
for (i1=0;1<150;1i++)
{
for (j=0:j<8;j++)
{

b=k[i}& qlj]:
(b==q{j]) {show=1;}

if (b==0x00){show=0;}

alil=qlil:

//check({);

if

}

delay (10} ;
}
if
if
if

(swl==0) {u=1; v=0;w=0;x=0;y=0:2=0
{5w2==0) {u=0; v=1;w=0; x=0;y=0;z=0
{(sw3==0) {u=0; v=0;w=l;x=0;y=0;z=0
if (swd==0){u=0;v=0;w=0;x=1;y=0;z=0
if {swS==0) {u=0;v=0;w=0;x=0;y=1;2=0
if {swe==0}{u=0;v=0;w=0;x=0;y=0;z=1;
if {TV1i==0}

{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=0;}

if {TV2==0) {a=0;b=1l;c=0;d=0;u=0;v=0;w=0;x%x=0;y=0;2z=0;}

if (VCD1l==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;}

if {(vCD2==0} {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2=0;}

-
]

1

if(swl==l&&sw2==l&&sw3==1&&5w4==1&&sw5=¢0&&sw6==1)/////////////////////
/7771 sw 5
{
y=1;

initial
address

write str

address

(s

(0x8B0) 5

("Mode TV1"™);
(0xc0) ;

write str ("Down Channel"}:

while (y==1)}
{if (sw2l==0)
{
r=1;
led=0;




if(r==1}
{
for {(i=0;i<150;i++)
{
for (j=0;3<8:3++)
{
k[il=k[i}<<1;
if (add==1)
{
k[i}=k([il | 1;
H
if (add==0)
{
kiil=kli]l & O;
}
//check():
}
If((k[01&k[1])==0xff}
{
i=0;
}
}
j=0;
for {(i=0;i<150;4i++)

EEPROM write(4,1i,k(j++]);

r=0;

led=1;
if((k[146]&k[147]1&k([148]) = Oxff)

[ -

delay(lOOO);delay(lOOO);delay(lOOD);led=0;delay(lOOOl;delay(lOOO)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOD);led=0;delay(1000);delay(lOOO)
;delay(1000);led=1;

delay(lOOO);delay(lOOO):delay(lOOD);led=0;delay(1000);delay(lOOO)
;delay (1000} ;1led=1:

delay(lOOO):delay(lOOO);delay(lOOD);led=0;delay(1000):delay(lOOO)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOD);led=0;delay(1000};delay(lOOO)
;delay {1000} ;led=1;
}
}
}
if (sw5==0)
{
3=0;
for (i=0;i<150;i++}
{
k[j++]=EEPROM read(4,1i);:
}



for {i=0;1i<150;i++)

for (j=0;j<B8;j++)
{

b=k[il& gljl;
if (b==q[j)){show=1;}
if {b==0x00) {show=0;}
aljl=alil:
//check();

}
delay(10):

}

if (swl==0){u=1;v=0;uw=0;x=0;y=0;2=0;}
if (sw2==0) {u=0;v=1;w=0;x=0;y=0;2=0;}
if (sw3==0) {u=0;v=0;w=1;x=0;y=0;2=0;}
if (sw4==0){u=0;v=0;w=0:x=1;y=0;2=0;}
if (sw5==0) {u=0;v=0;w=0;x=0;y=1;2=0;}
if (swo6==0) (u=0;v=0;w=0;x=0;y=0;2=1;}

if (TV1i==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=0;}
if (TV2==0} {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=
if (VCD1==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;z
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;z=

if(swi==1&&asw2==1&65W3==1685wad==1&6&sWwS==1a8&sW6==0)/////////////////////
/7777 sw 6
{
z=1;
initial ():
address (0x80);
write str ("Mode TV1"};
address (0xc0);
write_str ("MENU");:
while (z==1)
{if (sw21==0)
{
r=1;
led=0;

if (r==1)
{ for (i=0;1i<150;i++)
{ for (4=0;3j<8;3++)
{ k[i]l=k[i]<<k;

if (add==1}
{ kfi)=k[i] | 1;
i; (add==0)
{




kiil=ki{i] & 0O;
}
//¢heck () ;
}
if((k[0)&k[1]}==0xff)
{
i=9;
}
1
i=0;
for {(i=0;i<150:i++)

EEPROM_write(5,i,k([j++]1):

r=0;

led=l;
if((k[1l46)&k[147)&k[148B])'!'= Oxff)

{

delay(1000);delay(1000);delay(1000};1led=0;delay (1000} ;delay(1000)
;delay(1000); led=1;

delay(1000) ;delay (1000} ;delay(1000);led=0;delay (1000} ;:delay{1000)
;delay(1000) ;led=1;

delay {1000} ;:delay{1000);delay{(1000};1led=0;delay (1000} ;delay (1000}
;delay (1000); led=1;

delay(1000);delay(1000);delay(1000);1led=0;delay(1000):delay{1000)
:delay(1000) ; led=1;

delay(1000);delay (1000} ;delay(1000};1led=0;delay (1000} ;:delay(1000)
;delay(1000) ;led=1;
}
}
}
if (swo==0)
{
j=0;
for (i=0;i<150;i++}
{
k[j++]=EEPROM_read(5,1i);
}
for (i=0;1<150;4i++)
{
for (j=0;]<8;j++)
{

b=k[i}l& ql[j]:
if (b==g{j]) {show=1;}
if (b==0x00){show=0;}
qfil=qfil;
//check();




delay(10};

}

if (swl==0) {u=1;v=0;w=0;x=0;y=
if {sw2==0)}{u=0;v=1;w=0;x=0;
if {sw3==0){u=0;v=0;w=1;x=0
if (swd==0){u=0;v=0;w=0;x2=1
if (swh==0) {u=0;v=0;w=0;x=0;
1f (swé==0) {u=0;v=0;w=0;x=0;

if (TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0:w=0;x=0;y=0;zt0;}

if (TVZ==0)

{a=0:;b=1;c~031d=0;u=0;v=0;w=0;x=0;y=0;2=0;}

if (VCDl==0} {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}

if (VCD2=

}
}
if {Tv1==0}
if {Tv2==0)
if (VCD1==0)
if (vCD2==0)

0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2=0;}

{a=1l;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
{a=0;b=1;c=0;d=0;u=Q;v=0;w=0;x=0;y=0;2=0;
{a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;
{a=0;b=0;c=0;d=1;u%0;v=0;w=0;x=0;y=0;2=0;

}// while TV1 command

}// TV1 command

if(TV1==16&&TVZ2==0&&VCDl==1&&VCD2==]1)
{b=1;u=0;v=0;w=0;%x=0;y=0;2=0;

initial ()
address

(0xB0);

write str {("Mode TV2"}:

while (b==1}

{

if(swl==0&&as5w2==1686swi==1&6aswad==16&sW5%=1&&swb==1}///////////1/1//}//

sw 1
{
u=1;
initial ():
address

(OxBO} ;

write str ("Mode TV2");

address

{(Oxc0) ;

write_str (“channel 0");

while
{if
{
r=1;
led=0;

(u==1}
(sw21==0)

if {r==1}
{

for (i=0;1i<150;i++)

{

for (j=0;3<B8:j++)
{ kfi]=k[i]<<]1;
if (add==1)
{ k[il=k[i] | 1;
{ié {add==0)



k[i]=k[i] & O:
}
//check () ;
}
if{(k{0J&k[1])==0xfL)
{
i=0;
}
}
3=0;
for {i=0;i<150;i++)

EEPROM write(6,i,k[i++]);

r=0;

led=1;
if((k{l46]&k{l47]&k[l48])!= ox£ff)

{

delay(lOOO);delay(lOOO);delay(lOOO);1ed=0;delay(1000);delay(lOOO)
;delay{1000);1led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOO)
;delay(lOOO);led=l:

delay(lOOO);delay(lOOO);delay(lOOO};led=0;delay(1000);delay(lOOO)
:delay(1000) ;led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOO)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay{1000);delay(lOOO)
;delay (1000) ;led=1;
}
¥
}
if (swl==0)
{
3=0;
for {i=0;i<150;1i++)
{
k[j++]=EEPROM_read(6,i);
}
for {i=0;i<150;i++)
{
for (j=0;7<B;j++)
{

b=k1il& gfijl:
if {b==qljl}{show=1:}
if (b==0x00) {show=0;}
qlil=alil:
//check () ;




delay (10} ;
}

if (swl==0){u=1;v=0;w=0;x=0;y=0;2=0;}
if (sw2==0) {u=0;v=1;w=0;x%x=0;y=0;2=0;}
if {sw3==0}{u=0;v=0;w=1;x=0;y=0;z=0;}
if {(swid==0) {u=0;v=0;w=0;x=1;y=0;2z=0;}
if (sw5==0) {u=0;v=0;w=0;x%x=0;y=1;2z=0;}
if {swb==0) (u=0;v=0;w=0;x=0;y=0;z=1;}
if {TV1l==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z20;}
if {TV2==0) {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;}

if (VCD1==0) {a=0;b=0;c=1;d=0:u=0;v=0;w=0;x=0;y=0;z=0;}
if {(vCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;z=0;}

///end swl

if(swl==1&6as5w2==086&5w3==164sWwa==1&b&sSWo==laaswob==1)///////////7//////7////
17177 sw 2
{
v=]l;
initial ():
address (0x80};
write_str ("Mode TV2"):;
address {0xc0};
write str ("TV/AV"):
while (v==1}
{if (sw2l==0)
{
r=1;
led=0;

if {r==1)

for (i=0;i<150;i++)
{ for (j=0:;j<8;:j++)
{ k[i]=k[i]<<1:
if (add==1)
{ k{i}=k[i] | 1;
1

if (add==0)
{
k{i]=k[i]l & 0:
}
//check () ;
}
if£{({k[0)&k[1l])==0xff}
{
i=0;
}
¥
3=0;

for (i=0:;i<150;31++)



EEPROM_write(7,i,k[j++]};

}
r=0;
led=1l;
if{(k[146]1&k([1471&8k([148])!'= Oxff)
{

delay({1000);delay(1000);delay(1000);1led=0;delay(1000);delay (1000}
;delay(1000) ;led=1;

ldelay(lOOO);delay(lOOO);delay(lOOO):led=0;delay(1000);delay(lOOO)
;delay (1000} ;led=1;

delay(lOOO);delay(lOOO):delay(lOOO);led=0;delay(1000);delay(lOOO)
;delay(1000) ;led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000};delay(1000)
;delay(1000);1led=1;

delay{lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOD)
;delay (1000} ;led=1;
}
}
}
if {sw2==0)
{
i=0;
for (i=0;i<150;i++)
{
k[j++]=EEPRQM_read(7,i);
}
for (i=0;1<150:1i++)
{
for (j=0:3<8;j++)
{

b=k[i]& qflil:
if (b==ql[3j]) {show=1;}
if (b==0x00) {show=0;}
qijl=qlil:
//check{) ;

}
delay (10} ;
}
if (sw1==0){u=l;v=0;w=0;x=0;y=0;z=
if (sw2==0) {u=0;v=1;w=0;x=0;y=0; 2=
if (sw3==0) {u=0;v=0;uw=1l;x=0;y=0;z=
if (5w4==0){u=O;VHO;w=0;x=1;y=0;z=
if (swh==0) {u=0;v=0;w=0;x=0;y=1;z=
if (sw6==0){u=0;v=0;w=0;x=0;y=0;z=
if (TV1==0)
{a=l:b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z#O;}
if (TV2==0} {a=0;b=l;c=0;d=0;u=0;v=0:w=0;x=0:y=0;z=0;}
if (VCD1l==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;z=0:}
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if (VCD2==0) {a=0:b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2z=0; }
}

if(swl==l&&sw2m=l&&sw3==0&&sw4==l&&sw5d=l&&sw6==1)/////////////////////
[11// sw 3 '
|
w=1;
initial ();:
address (0xBO0};
write str ("Mode TV2");
address (0xc0Q);
write str ("Mute");
while (w==1)
{if (sw2l==0)
{
r=1;
led=0;

if {r==1)
[ for (i=0;1i<150;i++)
{ for (j=0;3<B8:3++)
{ k[i]=k([1i]<<1;

if (add==1)
{ kfil=k[i] | 1:
i; {add==0)
i { K(i1=k[{i] & 0;
//checkt);

}
if{(kf{0}ak[1l] })==0xff)
{
=0}
}
}
3=0;
for (i=0;i<150;1++)

EEPROM_write(B8,i,k[j++]);

}
r=0;
led=1;
if{(k[1461&k([14T1&k[148])!= Oxff)
{

delay(1000);delay(1000):delay(1000):1led=0;delay(1000) ;delay(1000)
;delay{1000);led=1;

delay(1000);delay (1000} ;delay(100Q);led=0;delay (1000} :delay(1000)
;delay(1000) ;led=1;



delay{lOOO);delay(lOOO);delay(lODO);led=0;delay(1000);delay(lOOO)
;delay (1000} ; led=1;

delay(lOOO);delay(lOOO);delay(lOOO):led=0;delay(1000);delay(lOOO)
;delay(1000);led=1;

delay(lOOO);delay(lOOO):delay(lOOO);led=0;delay(1000);delay(lOOO)
;delay{1000);led=1;

1
}
}
if (s5w3==0)
{ )
3=0;
for (i=0;1i<150;i++)
{

k{j++}=EEPROM_read(8,1i);
}
for (i=0;i<150;i++)
{
for (j=0;3<8;j++)
{

b=k[i]l& glj]:
if (b==qg(j}) {show=1;}
if {(b==0x00) {show=0;}
qljl=qlil:
//check(};

}
delay(10};
}

if (swl==0){u=l;v=0;w=0;x=0;y=0;2=0;}
Lf (sw2==0){u=0;v=1,we0; x=0;y=0;2=0;}
if (sw3==0)} {u=0;v=0;w=l;x=0;y=0;2z=0;}
if (swa==0){u=0;v=0;w=0;x=1;y=0;z=0;1}
if (swH==0) {u=0;v=0;we0;x=0;y=1;2=0;}
if (swé==0) {u=0;v=0;we0;x=0;y=0;2z=1;1}
if (TV1==0)

{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=0;}

if{swl=

if (TV2==0) {a=0;b=1l;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCDl==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x%x=0;y=0;z=0;}

}

=1&a5w2m=1845W3==1&&swAd==0a&5WS=e1a&sWwo==1) //////////// /77777777

/1777 sw 4

{

x=1;

initial ():

address (0x80};

write str ("Mode TV2");
address {0xc0}:;

write_str ("Menu Right side"):



while (x==1}
{if (sw2l==0)
{
r=1;
led=0;

1f{r==1)
{
for (i=0;i<150;i++)
{
for (j=0;j<8:j++)
{
kfil=k[i]<x<l;
if (add==1}
{
kfil=k[i] | 1;
}
if {(add==0)
{
k{i]l=kfi] & 0O;
}
//check():
}
if((k[01&k([1])==0x£Ef}
{
i=0;
}
}
3=0:
for {(i=0;i<150;4§i++)

e EEPROM write{%,i,k[j++1);

r=0;

led=1;
if((k[l46]1ak[147])&k[148]})!= Oxff)

{

delay(lOOO);delay(lOOO);delay(lOOﬁ):led=0;delay(1000);delay(lOOO)
;delay(1000) ;led=1;

delay{1000) ;delay{1000);delay(100¢);led=0;delay(1000);delay(1000)
;delay{1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOO)
;delay (1000} ;1led=1;

delay(lOOO);delay(lOOO);delay{lGOO);led=0;delay(1000);delay(lOOO)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOO):led=0;de1ay(1000);delay(lOOO)
;delay{1000);led=1;
}
}

}
if {(swi==0)



j=0;
for (i=0;i<150;i++)
{ k[j++}=EEPROM_read(9,1i};
: for (i=0;i<150;i++)
{ for (j=0;j<8;j++)
{

b=k(i]& gq[j];
if (b==g[j]) {show=1;}
if (b==0x00) fshow=0;:}
alil=qlil:
//check{);

}
delay(10};
}

if (swl==0}{u=1;v=0;w=0;x=0;y=0;2z=0;}
if (sw2==0)}{u=0;v=1;w=0;x=0;y=0;2z=0;}
if (sw3==0}{u=0;v=0;w=1;x=0;y=0;2=0;}
if (swd==0) {u=0;v=0;w=0;x=1;y=0;z=0;}
if (swh==0) {u=0;v=0;w=0;x=0;y=1;z=0;}
if {swé==0) {u=0;v=0;w=0;x=0;y=0;2z=1;}

if (TV1==0)
{a=1; b 0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z20;}

if (Tv2==0)} {a=0;b=1;c=0;d=0;u=0;v=0;w=0;%x=0;y=0;2z=0:}
if (VCD1==0} {a=0;b=0;c=1;d=0;u=0;v=0; w—O Xx=0;y=0;2z=0;}
if (VCD2==0) {a=0;b=0;c=0;d=17;u=0;v=0;w=0;x=0;y=0;2=0;}

if{sWl==1&&SW2==1&&aSW3==1&&SWaA==1a&s5Wo=0&asWe==1)/////////////////////
[/ sw 5
{
y=1;
initial {);:
address (0x80);
write str ("Mode TV2"}:
address (0xc0}:
write_str {("Menu Left Side"):;
while {(y==1)
{if (sw2l==0)
{
r=1:;
led=0;

1f(r==1)
{
for (i=0;i<150;i++}
{
for (j=0;3<8;3++)
{
k{il=k{i]<<l;



if {(add==1)
{
k[i)l=k[i] | 1;
}
if (add==0)
{
k[ij=k[i] & O;
}
//check () ;
}
if{(k[0]&k[1]})==0xff)
{
i=0;
}
}
j=0;
for (i=0;i<150¢i++)

EEPROM write (10,1, k(j++]);

r=0;

led=1;
if((k([l40]&k{147])&k([148B]}!= OxEE)

{

delay (1000} ;delay(1000);delay (1000} ;1led=0;delay(1000);delay (1000}
;delay(1000);1led=1;

delay(1000);delay{1000);delay{1000);led=0;delay (1000} ;delay(1000)
;delay({1000) ;led=1;

delay(1000};delay{(1000) ;delay(1000);led=0;delay(1000},;delay(1000)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOO)
;jdelay {1000} ;1led=1;

delay(1000) ;delay(1000) ;delay (1000} ;1led=0;delay(1000);delay(1000)
;delay(1000) ;led=1;
}
}
}
if {swS==0)
{
3=0;
for (i=0:;i<150;i++)
{
k{j++]=EEPROM_read(10,1};
}
for (i=0;i<150;i++)
{
for (J=0;3j<8;j++)
{

b=k([i]& qijl;
if (b==gq[j]) {show=1;}



if {b==0x00) {show=0;}
aljl=qljl:
//check{);

}

delay (10} ;
}
if (swl==0){u=1;v=0;w=0;%x=0;y=0;z=0;}
if {sw2==0) {u=0;v=1;w=0;x%x=0;y=0;2z=0;}
if {sw3==0) {u=0;v=0;w=1;x=07y=0;2=0;}
if {swd==0) {u=0;v=0;w=0;x=1;y=0;2=0;}
if {(sw5==0){u=0;v=0;w=0;x=0;y=1;2z=0;}
if (sw6==0){u 0;v=0;w=0;x=0;y=0;z=1;}

if {TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0; w—O x=0;y=0;2z=0;}
if (TvZ2==0) {a=0;b=1;c=0;d=0;u=0;v=0;w=0;%=0;y=0;2=0;}
if (VCD1==0) {a=0:;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2z=0:}
}
}

if({swl==lassw2==lasswi==lasswid==1&6&swS==1&a&swo==0)/////////////////////
///// sw b
{
z=1;
initial ¢();
address (0xB0);
write str ("Mode TV2");
address {0xc0):;
write str ("Show channel")
while (z==1) -
{if (sw21==0)
{
r=1;
led=0;

if (r==1}
[ for (i=0:;i<150;i++)
{ for (j=0:9<B;J+4)
{ k{i]=k[i}<<]1;
if (add==1)

{ k{il=k{i] | 1:

ié (add==0)

{ k[il=k[i] & O
//checki):

}
if{(k(0]&k([1])==0xff)
{

i=0;



}
3=0:
for (i=0;1i<150;1i++)

EEPROM_write (11,1, k[j++]);

r=0;

led=1;
if((k[l461&k[1871&k[148]) = Oxff)

{

delay(1000) :delay{1000):;delay{1000);led=0;delay{1000) :delay(1000}
;delay(1000);led=1;

delay{1000) ;delay(1000);delay(1000);1ed=0;delay({1000);delay(1000)
:delav ({1000} ;1led=1;

delay{1000) ;delay {1000} ;delay{1030):led=0;delay{1000};delay (1000}
;delay(1000);1led=1;

delay{1000) ;delay(1000);delay(1000};1led=0;delay{1000):;delay(1000)
;delay(1000);led=1;

delay(1000) ;delay(1000);delay(1000);led=0,;delay(1000):delay(1000)
;delay (1000} ;:1led=1:
1
}
}

if (sw6==0)

{
j=0;
for (i=0;i<150;i+H)
{

k[j++)=EEPROM_read(1l,1i):
}
for (i=0;i<150;i++)
{
for (j=0;j<8;j++}
{

b=klil& ql3}:
if (b==q[jl]) {show=1;}
if (b==0x00) {show=0;}
qlil=ql3l;
//check();

} .
delay(10);
}
if (swl==0){u=1l;v=0;w=0;x=0;y=0;2=0;}
if (sw2==0){u=0;v=1;wk0;x=0;y=0;2=0;
if (sw3==0){u=0;v=0;wel;x=0;y=0;z=0
0
0

if (swd==0) {u=0;v=0;w=0;x=1;y=0;z

}
}
}
if (sw5==0) {u=0;v=0;w=0;x=0;y=1;z }
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if (swé==0){u=0;v=0;w=0;x=0;y=0;z=1;}
if (TV1==0)
{a=1;b=0;c=0;d=0;u=0; v=0;w=0;:x=0;y=0;z%0;}

if (TV2==0) {a=0;b=1;c~=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD1==0} {a=0;b=0;c=]1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if {VCD2==0} {a=0;b=0;c=0;d=l;u=0;v=0;w=0;x=0;y=0;z=0;}
}
}
if (TV1==0) {a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0; y=0;2=0;}
if (Tv2==0) {a=0¢b=1;c=0;d*40;u=0;v=0;w=0;x=0;y=0;2=0;}

if (VCD1==0) {a=0;b=0;c=1;d=0;u=~0;v=0;w=0;x=0;y=0;2=0;}
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x%x=0;y=0;z=0;}
}// while TV2
Y/ / TV2
1f (TVI==14&TV2==1&&GVCD1==0g&VCD2=x=])
{c=1;u=0;v=0;w=0;x=0;y=0;2=0;
initial {);
address (0x80);
write str ("Mode VCD1"):
while {c==1)
{

if{swl==0&a5W2==1&aSW3==16ESWA==1Gaa5Wo==1a6&SWE==1)///////////7/////}/
sw 1
{
u=1l;
initial ();
address (0x80);
write_str ("Mode VCD1");
address (0xc0};
write_str ("Power"):
while f{u==1}
{if (sw21==0)
{
r=1;
led=0;

if (r==1)
[ for (i=0;i<150;1i++)
{ for (3=0;j<8;:]++)
{ k{i]=k[i]<<1;
if {add==l)
{ k[i¥=k{i] | 1:
i; {add==0)
{ k[{ij=k[i] & 0O;
//checki):
}if((k[O]&k[1])==0xff)

i=0;



}
3=0;
for {(i=0;i<150;i++)

EEPROM_write(12,1i,k{j++1);:

r=0;

led=1;
if((k[l46]&k[1471&k([148B]) = Oxff)

{

delay(1000);delay{1000):delay(1000);led=0;delay(1000);delay(1000)
;delay(1000);led=1;

delay(1000):delay{1000);delay(1000);led=0;delay{1000);delay(1000)
idelay(1000) ;led=1;

delay (1000} :delay{1000),delay(1000};1led=0;delay (1000} ;delay (1000}
;delay (1000} ;led=1;

delay{1000) ;delay{1000}:;delay{1000};1led=0;delay (1000} ;delay(1000)
;delay (1000} ;1led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(lOOOi;delay(lOOO)
;delay (1000} ;1led=1;
}
}
}
if (swl==0)
{
j=0;
for (i=0;i<150;i++)
{
k{j++}=EEPROM_read(12,i);
}
for (i=0;i<150;i++)
{
for (j=0:;j<8;j++)
{

b=k[i]& qfjl:
if (b==q(j]) {show=l;}
if (b==0x00) {show=0;}
qlil=qlil:
//check():

}
delay(10);

if (swl==0}{u=1;v=0;w=l;x=0;y=0;2
if (sw2==0} {u=0;v=1;we0; x=0;y=0;z=
if (sw3==0) {(u=0;v=0;wel;x=0;y=0;2z=
if (swd==0}{u=0;v=0;we0;x=1;y=0;2z=
if (swd==0) {u=0;v=0;we0; x=0;y=1;z=



if (sw6==0){u=0;v=0;w—0;x=0}y=0;z=l;}
if (TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0:x=0:y=0;z=0;}
if (Tv2==0) [a=0;b=l;czo;d=0;u=0;v=0;w=0;x=0;y=0;z=0;
if (VCDl==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;z=0;
if (VCb2==0) {a=0;b*0;c=0;d=1;u=0;v=0;w=0;x¢0;y=0;z=0;

///end swl

if(swl==l&&sw2==0&&sw3==l&&sw4==1&&sw5¢u1&&sw6==1)/////////////////////
[1717 sw 2
{
’ v=1;
initial ();
address {(0x80);
write_str ("Mode VCD1");
address (0xc0};
write str ("Up Volume");
while (v==1)
{if (sw21==0)
{
r=1;
led=0;

if{r==1)
{ for (i=0;1i<150;i++)
{ for {3=0;j<B:;j++)
{ kii]=k[il<<l;

if {add==1})
{
k(i]l=k([i] | 1:
}
if {(add==0)
{
k[(i]=k[i] & 0;
}
//check () ;
}
1f{(k[0])&k[1l]})==0xEf)
{
i=0;
}
}
j=0;

for (i=0;i<150;1++)

EEPROM write (13,i,k(j++]1};

r=0;

led=1;
if((k[146]&k([147]&k[148]) = Oxff)

{



delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOO)
;delay{1000);led=1;

delay{1000);delay{1000);delay(1000);led=0;delay(1000) :;delay(1000)
;delay(1000) :led=1;

delay (1000} ;delay{1000) ;delay(10Q0);led=0;delay(1000);delay(1000)
;delay(1000);:led=1;

delay(1000) ;delay{1000) ;delay (1080} ;led=0;delay(1000) ;delay(1000)
;delay(1000) ;led=1;

delay{1000) ;delay(1000);delay(1000) ;1led=0;delay(1000) :;delay(1000)
;delay(1000) ; led=1;
}
}
}
if {sw2==0}
{
j=0:
for (i=0;1i<150;i++}
{
k[j++]=EEPROM_read(13,1i);
1
for {(i=0;1i<150;i++)
{
for (j=0;j<8;j++)
{

b=k[il& q[j]l:
if {b==q[j]) {show=1;}
if (b==0x00) {show=0;}
qlil=qlil:
//check();

}
delay(10};
}
if (swl==0}{u=1l;v=0;w=0; x—O,y=
if (sw2==0) {u=0;v=1;w=0;x=0;
if (swi==0){u=0;v=0;w=1;x=0;
if (swd==0){u=0;v=0;w=0;x=1;
if (sw5==0){u=0;v=0;w=0;x=0;
if (sw6==0){u=0;v=0;w=0;x=0;
if (TV1==0)
{a=1;b=0;c=0:d=0;u=0;v=0;w=0;x=0;y=0:2=0;}
if (TV2==0) {a=0;b=1;¢c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=
if (VCD1==0) {a=0;b=0;c¢=1;d=0;u=0;v=0;w=0;x=0;y=0;2
if (vCD2==0) {a=0:b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2=

m-<L<~:<

L1f(swl==1565w2==18&5WI==066Swa==1&65WO=R1&&sWB=al)///////// /7117111111 /
/1777 sw 3
{



w=1;
initial {):
address {0x80);
write_str ("Mode VCD1");
address (0xc0);
write str ("Down Volume");
while {w==1)
{if (sw2l==0)
{
r=1;
led=0;

if{r==1)
{
for (i=0;i<150;i++)
{
for (j=0:;73<8:j++)
{
klil=k([il<<l;
if (add==1)
{
k[il=k(i} | L1;
}
if (add==0)
{
kiil=k[i] & O;
}
//check{);
}
Af({k[0)&k{1])==0xf£)
{
i=0;
}

}

3j=0:

for (i=0;i<150;i++)

EEPRCM write(l4,i,k[j++]1);

r=0;

led=1;
if{(k[146)&k[147]1&Kk([148]} = Oxff}

{

delay(lOOO);delay(lOOO);delay(lODD);led=0;delay(1000);delay(lOOO)
;cdelay (1000) ; led=1;

delay(lDOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lOOD)
;delay (1000) ;1led=1:

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000);delay(lDOO)
;delay (1000} ; led=1;

delay(lOOO);delay(lOOO);delay(lOOO):led=0;delay(1000);delay(lOOO)
;delay (1000) ; led=1;




delay(lOOO);delay(lOOO);delay(lOOO):led=0;delay(1000);delay(lOOO)
;delay(1000);led=1;

}
}
] R
if (sw3==0}

{
j=0;
for (i=0;i<150;i++)
{
k[j++]=EEPRQM_read(14,1i};
1
for (i=0;i<150:;1i++)
{
for (3=0;3<8;3j++)
{
b=k[i]l& gljls
if (b==g[j]) {show=1;}
if {b==0x00) {show=0;1
qlil=qlil:
//check();
}
}
delay (10} ;
}
Lf {swl==0){u=1;v=0;w=0;x=0;y=0;2=0;}
if (sw2==0){u=0;v=1;w=0;x=0;y=0;2z=0;}
if (sw3==0){u=0;v=0;w=1;x=0;y=0;2=0;}
if (swd==0){u=0;v=0;w=0;x=1;y=0;2=0;}
if (swS==0) {u=0;v=0;w=0;x=0;y=1;2z=0;}
if (sw6==0) {u=0;v=0;w=0;x=0;y=0;2=1;}

if (TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0; y=0;z=0;}
if (TV2==0) {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;
if {(VCDl==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;z=0;
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;z=0;

1

if (swl==lassw2==l&&sw3==1&aswa==0&&swo=x1&aswb==1)//////////1/11/1/117/
[/l sw 4
{
#x=1;
initial {):
address (0xB0};
write str ("Mode VCD1"):
address (0xc0);
write str ("Tape A Play™).
while ({(x==1)
{if {sw2l===0)
{
r=1;
led=0;



if(r==1}
{
for (i=0;i<150;1i++)
{
for (3=0;j<8;j++}
{
k[il=k[i)<<]1;
if (add==1)
{
k[ii=k{il | 1:
}
if (add==0)
{
ki{il=k[i] & O;
}
//check () ;
}
if({k[0])&k[1l]))==0xfL)
{
i=0;
}

}

i=0;

for {i=0;i<150;i++)

EEPROM_write{15,1i,k{j++]);

r=0;

led=1;
if{(k[1l46]}&k[147]1&k{148}) = Oxff)

{

delay({1000);delay(1000);delay(1000};1led=0;delay(1000) ;delay(1000)
;delay(1000);led=1;

delay(1000) ;delay (1000} ;delay(1000);led=0;delay(1000};delay(1000)
;delay(1000) ;led=1; '

delay(1000) ;delay({1000) ;delay (1000} ;led=0;delay (1000} ;:delay(1000)
;delay {1000} ;led=1;

delay(1000);delay (1000} ;delay (1000} ;led=0;delay(1000);delay{1000)}
;delay(1000) ;led=1;

delay(1000) ;delay(1000) ;delay(1000);led=0;delay(1000);delay(1000)
;delay {1000} ;led=1;
}
}
}
if (swd==0)
{
j=0;
for (i=0;i<150;i++)
{
k(j++}=EEPROM_read(15,1);
}



for (i=0;i<150;i++)

for (3=0;j<B:j++)
{

b=k[i}& qljl-
if (b==q[jl) {show=1l:}
if (b==0x00) {show=0;}
qglil=qlil:
//check{);

}
delay (10}
}
if (swl==0){u=1;v=0;w=0;x=0;y=0;2=0;1}
if (sw2==0){u=0;v=1;w=0;x=0;y=0;2=0;
if (sw3==0){u=0;v=0;w=l;x=0;y=0;2=0;
if {(swd==0) {u=0;v=0;w=0;x=1;y=0;z=0;
if (sw5==0) {u=0;v=0;w=0;x%x=0;y=1;2=0;
if (sw6==0}{u=0; v=0;w=0;x=0;y=0;z=1;
if (TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=0;}
if (TV2==0) {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x~0;y=0;z=0;}
if (VCD1==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD2==0} {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2=0;}

if(swl==l&&sw2m=1&&sw3==l&&sw4==l&&stﬁaO&&sw6==l)/////////////////////
f11// sw 5
|
y=1;
initial ():
address (OxB80):
write_str {"Mode vCD1") ;
address (0xc0}:
write str ("Tape B Play"):
while (y==1}
{if (sw21==0)
{
r=1;
led=0;

if(r==
{
for (i=0;1i<150;i++)
{
for {(3=0;3<8;j++)
{

k[il=k[i]1<<l;
if (add==1)

{

k[i}=k{i] | 1;
}
if {add==0}
{



kfij=k([i} & O:
}
//check{):
}
if((k[0]&k{l) )==0x£f)
{
i=0;
}
1
3=0;
for (i=0;1i<150;1i++)

EEPROM_write (16,1i,k[j++]):

r=0;
led=1;

if ((k[{146)&k[147]1&k[14B])!= Oxff)
{

delay{1000);delay(1000);:;delay(100¢);led=0;delay(1000) :delay(1000)
:delay{1000);led=1;

delay (1000} ;delay{1000);delay(1000);1led=0;delay(1000);delay(1000)
;delay(1000); led=1;

delay{1000) ;delay(1000);delay{1000});led=0;delay(1000);delay(1000)
;delay(1000);led=1;

delay{1000);delay(1000}:delay{1000);led=0;delay(1000);delay(1000)
;delay (1000} ; led=1; :
delay(1000) ;delay (1000} ;delay(1000};led=0;delay(1000);delay(1000)
;delay{1000) ;led=1;
}
}
}
if (sw5==0)
{
3=0;
for (i=0;i<150;i++)
{
k[j++]=EEPROM_read(16,1};
}
for (i=0;1<150;i++)
{
for (j=0;3<B;j++)
{

b=k[il& qljl:
if (b==g{j]){show=1l;}
if (b==0x00) {show=0;}
qlil=qljl;
//check();




}

delay(10):

if (swl==0)} {u=l;v=0;w=0;x=0;y=0;z=0;}

if (sw2==0) {u=0;v=1;w=0;x=0;y=0;2=0;}

if (sw3==0){u=0;v=0;w=1;x=0;y=0;2=0;}

if (swd==0) {u=0;v=0;w=0;x=1;y=0;2=0;1}

if (swh==0) {u=0;v=0;w=0;x=0;y=1;2=0;1}

if (sw6==0) {u=0;v=0;w=0;x=0;y=0;2z=1;}

if (TV1==0)

{a=1;b=0;c=0:;d=0;u=0;v=0;w=0;x=0;y=0;z=0;}
if (TV2==0) {a=0;b=1;c=0:d=0;u=0;v=0;w=0;x=0;y=0;z2
if (VCDl==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=
}

}
if(swl==16&5Ww2=—=1&4&45W3==164&5Wa==18&45Wo=1&&sWE==0)/////////1///////////
/117 sw 6

{
z=1;
initial {):

address (0xBO};
write_str ("Mode VCD1"};
address (0xc0};

write str ("Sleep"):

while (z==1}
{if (sw2l==0)
{
r=1;
led=0;
if (r==1)

for {(i=0;i<150;i++)

{
for (j=0;7<8;j++)
{
k[il=k[i}<<l;
if (add==1)
{
kiil=k{i] 1 1:
}
if (add==0}
{
kiil=k[i] & 0O:
}
//check{);
}
if((k{0}&k[1l])==0x£ff)
{
i=0;
}
}
j=0;
for {i=0;i<150;1i++)
{

EEPROM_write (17,1i,k[j++]):

0;
0

’



delay(1000) ;delay (1000} :delay(1000);led=0;delay(1000) ;delay(1000)

;delay(1000);led=1;

delay(1000) ;delay(1000);delay{1000);led=0;delay(1000) ;delay (1000}

;delay(1000);led=1;

delay(1000);delay{1000);delay(1000);led=0;delay (1000} ;delay(1000)

;delay(1000) ; led=1;

delay{1000) ;delay(1000);delay(1000);led=0;delay (1000} ;delay(1000)

idelay(1000);led=l;

delay {1000} ;delay(1000};delay(1000};led=0;delay(1000) ;delay(1000)

;delay(1000);led=1;

}
1

if

{

}

if

{swe==

j=0;

9)

r=u;

led=1;
if((k[146]&k[147])&k[148]}!=

{

}

for {i=0;1<150;i++)

{
}

k[j++]=EEPROM_read(17,1i);

for (i=0;i<150;4i++)}

{

for (j=0;3j<8;j++)

b

{

delay(10);

( TV]==

0)

b=k[il& ql]]:

if (b==g[j]) {show=1l;}
0x00) {show=0;}

if (b==
a{jl=qlil;
//check{);

if (sWwl==0) {u=1;v=0;w=0;x=0;y=0;2=0;}
if (sw2==0) {u=0;v=1;w=0;x=0;y=0;2=0;}
1f (sw3==0) {u=0;v=0;wel;x=0;y=0;2=0;}
if {(swd==0)}{u=0;v=0;w=0;x=1;y=0;z=0;}
if {(swh==0){u=0;v=0;we0;x=0;y=1;2z=0;}
if (sw6==0} {u=0;v=0;we0;x=0;y=0;2z2=1;}

fa=13;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2z= =0;}

if
if

(TVZ==
(VCD1==0}
if (VCD2==0}

0}

{a=0;b=1;c=0;¢=0;u=0;v=0;w=0;x=0;y=0;2z-0;}
{a=0;b=0;culrd=0;u~0;v=0;w=0;x=0;y=0;2=0;}
{a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2=0;}

Oxff)



if (TV1==0) {a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;1
if (TV2==0) {a=0:;b=1l;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;
if (VCD1==0) {a=0:b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;
if (VCD2==0) {a=0:;b=0;c-=0;d=1;u=0;v=0;w=0;x=0;y=0;2=0;
}// while VCD1
}y// VCD1l
1f(TV1==1§&TV2==14&VCDl==144VCD2==0)
{d=1;u=0;v=0;w=0; x=0;y=0;2=0;
initial ()
address (0x80);
write str ("Mode VCD2"):
while (d==1}
{

if{swl==0&&sw2==16&sw3==14&as5wid==16&Swo==18ksw6==1)///////////////////
sw 1
{
u=l;
initial ();:
address (0x80};
write str ("Mode VCD2");
address {0xc0):;
write str ("CD Play"):
while {(u==1l)
{if (sw21l==0)
{
r=1;
led=0;

1f{x==1) -
{
for (i=0;i<150;i++)
{
for (Jj=0:;j<8:j++)
{

k[il=k[i}<«1;
if {add==1)

{ k{il=k{[i] | 1;

i% (add==0)

{ k[i)=k[i] & O;
//check:);

}

if{(k[0]&k([1l]}==0x£ff)

{

i=0;

}
}
j=0;
for (i=0;i<150;i++)

EEPROM write (18,i,k[j++]);



delay(1000) :delay {1000} ;delay(100d0);led=0;delay(1000) ;delay(1000)

;delay (1000) ;1led=1;

delay{1000);delay(1000);delay(1000);led=0;delay {1000} :delay(1000}

;delay {1000} ;led=1;

delay (1000} ;delay (1000} ;delay(1000);led=0;delay{1000);delay(1000)

;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay{lOGO);led=0;delay(1000);delay(lOOO)

idelay(1000);1led=1;

delay(1000) ;delay(1000);delay(1000);1led=0;delay(1000);delay(1000}

;delay(1000) ;led=1;
}

if
{

}
- for (i=0;1<150;i++)
{
for (3=0;3<8;3++}
{
b=k[i]& qiil:
if (b==q[jl)} {show=1;}
if (b==0x00) {show=0:}
qlit=qalil;
//check();
}
}
delay(10);
}
if (swl==0){u=l;v=0;w=0;x=0;y=0;2=0;}
if {sw2==0){u=0;v=1;w=0;x=0;y=0;2=0;:}
if (sw3==0) {u=0;v=0;w=l;x=0;y=0;2z=0;]}
if (sw4==0) {u=0;v=0;w=0;x=1;y=0;2=0;}
if (sw5==0) {u=0:v=0;w=0;x=0;y=1;2=0;}
if {sw6==0){u=0;v=0;w=0;x=0;y=0;2=1;}
if (TV1==0)
{a=l;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=D;}
if {(TV2==0) {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD1l==0)

if (VCD2==0)

if(({k{l46}&kil47]}6k[148]})!= Oxff)

(swl==

j=0:

r=0;
led=1;

{

}

0)

for {(i=0;1i<150;i++}

{

k[j++]~EEPROM_read(18,1);

{a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;}
{a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2z=0;}




///end swl

if(swl==l&&sw2==0&&sw3==l&&sw4==l&&sw5ﬂ=l&&sw6m=l)/////////////////////
J///] sw 2 :
{
v=1;
initial (};
address (0x80);
write str ("Mode VCD2");
address {Oxc0};
write_str ("CD Pause");
while (v==1}
{if (sw21l==0)
{
r=1;
led=0;

if(r==1)
{ for (i=0;1<150;1i++)
{ for (j=0:;3<8:j++)
{ k{il=k(i]l<<];

if (add==1)
{ ki{il=k[i)] | 1;
%; (add==0)
¢ k{il=k[i] & 0O;

}
//check () :

}
if((k[0)&%[1])==0x£ff)}
( :

i=0;
}

}
i=0:
for (i=0;1<150;i++)

EEPROM_wrﬁte(lQ,i,k[j++])i

r=0;

led=l;
if((k[146]&k{147]&k[l48])!= Oxff)

{

delay(lODO);delay(lOOO);delay(lOOD);led=0;de1ay(1000);delay(lOOO)
;delay (1000} ;led=1;

delay{lODO);delay(lOOO);delay(lOOD);led=0;delay(1000);delay(lOOO)
;delay(1000);led=1;




delay(lOOO);delay(lOOO);delay(lOOO);led=0;d 1 1000) ;
;delay(1000);led=1; srav ) 7delay(1000)

delay(1000);delay(1000);delay(1000);led=0;delayv({1000) :del
;delay(1000);led=1; ¥l ) 7detay(1000)

delay(lOOO);delay(lOOO);delay(lOUO);led=0;delay(1000);delay(lOOO)
;delay (1000);1ed=1;

}
}
}
if (sw2==0)
{
i=0;
-for (i=0;i<150;1i++)
{
k[j++]=EEPROHM read(19,i);
}
for (i=0;i<150;Li++)
{
for (j=0;3<8;3++)
{
b=kfile q(jl:
if {b==qg(j)) {show=1;}
if (b==0x00) {show=0;}
alil=alil:
//check(};
}
}
delay({10);
}
if (swl==0) {u=1l;v=0;w=40;x=0;y=0;2z=0;}
if (sw2==0) {u=0;v=1;w=0;x=0;y=0;2=0;}
if (sw3==0) {u=0;v=0;w=l;x=0;y=0;2=0;}
if (swd==0) {u=0;v=0;w=0;x=1;y=0;2z=0;}
1f (sw5==0) {u=0;v=0;w=0;x=0;y=1;2z=0;1}
if (sw6==0) (u=0; v=0;w=0; x=0;y=0;z=1;}
if (TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;}

if (Tv2==0) {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;
if (VCD1l==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2=0;

}

if{swl==1&&sw2==18&swi==0&&swid==1&8&sWo==)8&8We==1)////////////7////////
f1/// sw 3
{

w=1;

initial ();

address (0x80);

write str {"Mode VCD2"};

address (0xcQ):

write str ("CD Stop"):




whlile (w==1)
{if (sw21l==0)
{
r=1;
led=0;

if {r==1)
{
for (i=0;i<150;1i++}
{
for (j=0:;3<8:j++)
{
kiil=k([i]<<1;
if (add==1})
{
k[i]=k[i} | 1:
1
if {add==0)
{
k{il=k[i] & 0O:
}
//check();
}
if{(k{0)&k([1l] }==0xff)
{
i=0;
}

}

4=0;

for (i=0;1<150;i++}

g EEPROM write (20,i,k[j++]1);

r=0;

led=1;
if({k[l461&k([1471&k(148])) = Oxff}

i

delay(1000) :delay{1000);delay(100D);led=0;delay (1000} ;delay(1000)
;delay(1000) ;led=1;

delay(lOOO);delay(lOOO);delay(lOOD);1ed=0;delay(1000);delay(lOOO)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOD);led=0;delay(1000);delay(lOOO)
;delay{1000) ;led=1;

delay(1000) ;delay(1000) ;delay{1000};led=0;delay{1000) ;delay(1000)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOOO);led=0;delay(1000):delay(lOOO)
;delay(1000); led=1;
}
}

}
if (sw3==0)



J=u;
for (i=0;i<150;i++}
{ k[j++]1=EEPROM read(20,1i);
} for (i=0;1i<150;i++)
{ for (j=0;3<8;j++}
{

b=kfil& q[j]l;
if (b==g[]J]) {show=1;}
if (b==0x00) {show=0;}
qlil=qlil;
//check{);

}
delay(10};
}
if (swl==0) {u=1;v=0;w=0;x=0;y=0;2=0
if (sw2==0){u=0;v=1;w=0;x=0;y=0;2=0
if (sw3==0) {u=0;v=0;w=1l;x=0;y=0;2z=0;
if (swd==0){u=0;v=0;w=0;x=1;y=0;2z2=0
if (sw5==0){u=0;v=0;w=0;x=0;y=1;2=0
if (sw6==0) {u=0;v=0;w=0;x=0;y=0;2=1
if (Tv1==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (TV2==0} {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if {VCD1==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD2==0) {a=0;b=0;c-=0;d=1;u=0;v=0;w=0;x=0;y=0;2z=0}}

1

if(5wl==l&&sw2=ml&&5w3==1&&sw4==0&&sw5=~1&&sw6==1)/////////////////////
/7777 sw 4
{
x=1;
initial ():
address (0x80);
Wwrite str ("Mode VCD2");
address (0xc0);
write_str ("CD Backward"};
while (x==1)
{if {sw21==0)
{
r=1;
led=0;

if(r==1)
{
for (i=0;i<150;i++)
{
for (3=0;j<B:;jt++)
{
k[il=k[i]<<1;



if (add==1}
{
kfi]=k[i] | 1:
}
if (add==0)
{
kfil=k[i] & 0;:
}
//check();
}
1E{(k{0)&k([1]}==0xff)
{
i=0;
}
}
3=0;
for (i=0;i<150;i%+)

EEPROM write(21,i,k[j++]):

r=0;

led=]1;
if{(k[146)&k[147]1&k[148])!= Oxff)

{

delay(1000);delay{1000);delay(1000);led=0;delay (1000} :delay(1000)
;delay(1000) ;led=1;

delay (1000} ;delay({1000);delay(1000};led=0;delay(1000);delay(1000)
idelay (1000} ;led=1;

delay(1000) ;delay{1000);delay{1000};1led=0;delay(1000) ;delay (1000}
:idelay (1000} ;led=1;

delay(1000);delay(1000);delay{1000);led=0;delay(1000):delay(1000)
;delay(1000);led=1;

delay{1000) ;delay (1000} ;delay(1000);led=0;delay{1000):delay(1000)
;delay(1000);led=1;
}
}
}
if (swd==0)}
{
j=0;:
for (i=0;i<150;1i++)
{
k{j++]=EEPROM_read(21,1i):
}
for (i=0;1<150;1i++)
{
for (j=0;j<B;j++)
{

b=k[i]l& q[]l:
if (b==qgq[j]){show=1l:}



if (b==0x00) {show=0;}

qlil=qgfil:
//check();
}
}
delay(10):
}
if (swl==0){u=1;v=0;w=0;%=0;y=0;2=0;}
if {sw2==0){u=0;v=1;w=0;x=0;y=0;2=0;}
1f (sw3==0){u=0;v=0;w=1;x=0;y=0;2=0;}
if (swéd==0){u=0;v=0;w=0;x=1;y=0;2=0;}
if (sW5==0) {u=0;v=0;w=0;x=0;y=1;2=0;}
if (sw6==0){u=0;v=0;w=0;x=0;y=0;2=1;}
if ({TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (TVv2==0) {a=0:;b=1;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;
if (VCD1==0) {a=0:;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;z=0;

}

if(swl==l&asw2==1665Ww3==166&5WA==18&65WS==0&&SWO==1)///////////1/////7//}//
f///7 sw S
{
y=1;
initial ();
address (0x80):
write str {"Mode VCD2"):
address (OxcO};
write str ("CD Forward"):
while {y==1)
{if {sw21==0)}
{
r=1;
led=0;

if (r==1)
{ for (i=0;1i<150;i++)
{ for (Jj=0;j<B;j++)
{ k(il=k([i]<<1:
if {add==1)
{ k[il=k([i] | 1:
ié (add==0)
{ k(il=kl[i] & O;
//checki);
}if((k[O]&k[11)==0xff)
{ 1=0;




}
3=0;
for (i=0;i<150;i++)

EEPROM write(22,i,k[j++]);

r=0;

led=1;
LE{(k[146]&k[147]1&k([148])!= Oxff}

{

delay(1000) ;delay(1000) ;delay {1000} ;:1led=0:delay(1000);delay(1000)
;delay(1000);1led=1;

delay(1000) ;delay(1000) ;delay{1000};led=0;delay{1000);delay (1000}
;delay(1000);led=1;

delay (1000} ;delay{1000);delay(1000);1led=0;delay (1000} :delay(1000)
;delay{1000);led=1;

delay{1000) ;delay (1000} ;delay(1000);led=0;delay (1000} ;delay(1000)
;delay (1000} ; led=1;

delay{1000);delay{1000);delay(1000);1led=0;delay(1000) ;delay (1000}
;delay (1000} ;led=1;
}
}

if (sw5==0)
{
J=0;
for (i=0;i<150;i++)
{
k[j++] =EEPROM_read (221 i) ;
}
for {i=0;i<150;1i++}
{
for (3=0;3<B:j++)
{

b=ki{il& qilil:
if [b==q[j]) {show=1;}
if (b==0x00} {show=0;}
aljl=alil;
//check () ;

}
delay(1l0);

if (swl==0){u=l;v=0;ws0;x=0;y=0;2

if (sw2==0){u=0;v=L1,w=0;x=0;y=0;z=
if (sw3==0) {u=0;v=0;w=1l;x=0;y=0;z=
if (swd==0) {u=0;v=0;w=0;x=1;y=0;z=
if (sw5==0) {u=0;v=0;w=20;x=0;y=1;z~



if (sw6==0) {u=0;v=0;w=0;x=0;y=0;z=1;}
if (TV1==0)
{a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0; y=0;2+0;}
if (TV2==0) {a=0:;b=1;c=0}d=0;u=0;v=0;w=0;x=0;y=0;2z=0;}
if (VCD1==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2z=0;
1f (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2z=0;
}
}

1f(swl==l&&sw2==1&a&sw3==18&&sWA==16&SWE=166&s5WoO==0)/////////7////17/1///7/
/1177 sw 6
{
z=1;
initial ();
address (0xB0);
write_str ("Mode VCD2");
address (0xc0):;
write str ("CD Disc Skip"):
while {(z==1)
{if (sw2l==0)
{
r=1;
led=0;

if (r==1)
{ for (i=0;i<150;i++)
{ for (j=0:;3<8;j++}
{ kfil=k[i]<<1;
if (add==1)
{ k{i)=k{il | 1;
i% (add==0)
{ k[il=k[i] & O;
}

//check();

}
if({k[01&k([1l])==0x£ff)
{

i=0;
}

}
j=0;
for (i=0;1i<150:L++)

EEPROM_write(23,i,k[i++]);

r=0;

led=1;
iff{k[146}&k([147VI1&k[148])!'= Oxff)

{



delay(1000);delay(1000) ;delay(1000):1ed=0;delay(1000) ;delay{1000}
;delay (1000);1led=1;

. delay(1000):delay(1000);delay{(1000)};1ed=0;delay{1000) :;delay(1000)
;delay(1000);led=1;

delay(lOOO);delay(lOOO);delay(lOQO);led=0;delay(1000);delay(lOOO)
;delay(1000) ;led=1;

delay(1000);delay (1000} ;delay(1000);led=0;delay (1000} ;:delay(1000}
idelay(1000) ;led=1;

delay {1000} ;delay(1000);delay(1000);led=0;delay(1000);delay{1000)
idelay(1000);led=1;
}
}
}
if (swb6==0)
{
j=0;
for {(i=0;i<150;i++)
{
k{j++]=EEPROM_read(23,1);
}
for (i=0;1i<150:1i++4)
{
for (j=0;j<B;j++)
{

b=k[il& ql]j):
if {(b==qlj1) {show=1;}
if (b==0x00) {show=0;}
qlil=alil:
//check{);

}
delay(10);

}

if (swl==0) {u=1;v=0;w=0;x=0;y=0;2=0;}
if (sw2==0) {u=0;v=1;w=0;x=0;y=0;2z=0;}
if (sw3==0){u=0;v=0;w=1;x=0;y=0;2=0;}
if (swd==0){u=0;v=0;w=0;x=1;y=0;z=0;1}
if (swS==0){u=0;v=0;w=0;x=0;y=1;2=0;}
if (sw6==0) {u=0;v=0;w=0;x=0;y=0;2=1;}

if {TV1==0}
{a=1:b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;z=0;}
if {(TV2==0) {a=0:b=1;c=0;d=0;u=0;v=0,;w=0;x=0;y=0;2=0;}
if {VCD1==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD2==0) {a=0;b=0;c=0;d=1;u=0;v=0;w=0;x=0;y=0;2z=0;}

if (TV1==0) {a=1;b=0;c=0;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (TV2==0) {a=0;b=1;c=0;d=0;u=0;v=0;w=0;x%x=0;y=0;2=0;}
if {VCD1==0) {a=0;b=0;c=1;d=0;u=0;v=0;w=0;x=0;y=0;2=0;}
if (VCD2==0) {a=0;b=0;c=0:d=1;u=0;v=0;w=0;x=0;y=0;2=0;}



}Y// while vCD2
}// vCD2z
}y// while main
}// main
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Preliminary data
- rmrceme———
80C51 8-bit Flash microcontroller family
8KBMEKB/32ZKB/64KB I1SP/IAP Flash with 512B/512B/512B/1KB RAM

P89C51RA2/RB2/RC2/RD2xx

DESCRIPTION

The PB3C51RAZRB2/RC2/RD2xx contains a non-volatile
8KB/16KB/32KB/B4KB Flash program memory that is both paralle!
programmable and serial In-System and in-Application
Programmabie. In-System Programming (ISP) allows the user to
downioad new code while the microcontraller sits in the application.
In-Application Programming {IAP) means that the microcontroller
fetches new program code and reprograms itself while in the
system. This allows for remote programming over a modem link.

A default serial loader (boot loader) program in ROM allows serial
In-System programming of the Flash memory via the UART without
the need for a loader in the Flash code. For in-Application
Programming, the user program erases and reprograms the Flash
memory by use of standard routines contained in ROM.

The device supports 6-clock/12-clock made selection by
programming a Flash bit using parallel programming or
In-System Programming. In addition, an SFR bit (X2} in the ctack
control register {CKCON) also selects between 6-clock/12-clock
mode.

Additionally, when in 6-clock mode, peripherals may use either 6
clocks per machine cycle or 12 clocks per machine cycle. This
choice s availabte individually for each peripheral and is selected by
bits in the CKCON register.

This device is a Single-Chip 8-Bit Microconiroller manufactured in an
advanced CMOS process and is a derivative of the 80C51
microcontroller family. The instruction set is 100% compatible with
the BGCS1 instruction set.

The device also has four 8-bit /O ports, three 16-bit timer/event
courtters, a multi-source, four-priority-level, nested interrupt structure,
an enhanced YART and on-chip osillator and timing cireuits.

The added features of the PBIC51RAZ/RB2/RC2/RD2xx make it a
powerful microcontroller for applications that require pulse width
modutation, high-speed /O and up/down counting capabilities such
as motor control.

2002 Jul 18

FEATURES
® 30C51 Central Processing Unit

® On-chip Flash Program Memory with In-System Programming
(ISP} and In-Application Programming {IAP) capability

® Boot ROM contains low level Flash programming routines for
downloading via the UART

® Can be programmed by the end-user application {IAP)

® Parallel programming with 87C51 compatible hardware interface
{0 programmer

® Supports 6-clock/12-clack mode via parallet programmer {default
clock mode after ChipErase is 12-clock)

® G-clock/t2-clock mode Flash bit erasable and programmabie via
ISP

® §-clock/12-clock mode programmable "on-the-fly” by SFR bit

® Peripherals (PCA, imers, UART) may use either &6-clock or
12-clock mode while the CPU is in 8-clock mode

& Speed up to 20 MHz with 6-clock cycles per machine cycle
{40 MHz equivalent performance}; up to 33 MHz with 12 clocks
per machine cycle

® Fully static operation

® RAM expandable externally to 64 kbytes
® Four interrupt priority leveis

® Seven interrupt sources

& Four 8-bit YO ports

# Full-duplex enhanced UART

- Framing error detection
— Automatic address recognition

® Power control modes
- Clock can be stopped and resumed
— Idle mode
— Power down made

® Programmable clock-out pin
® Second DPTR register

® Asynchronous port reset

& | ow EMI (inhibit ALE)

® Programmable Counter Array (PCA)
- PWM
~ Capturefcompare
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80C51 8-bit Flash microcontroller family P89C51RA2/RB2/RC2/RD2xx
BKB/16KB/32KB/64KB ISPAIAP Flash with 512B/512B/512B/1KB RAM

SELECTION TABLE
Type Memaory Timers Imsnergaclu
£ n ¥ - 1e Max. -
) § € = al & | Freq. Fraq. Freq.
g g 2% |E e 52 | BE | oo | RO™E | Range
zlzlalslelzlslalglotzls g £ E=;' §‘€ 2% | &z 'ﬁg Tk AR
s 2|85l &f|2]Z|Rlz|S5|=jdix]< |8 EE | 2| 5 S8 £ |
paocstRDzex | 1K | - | - |6l a [y v vy ]-]-]-1-32]| 72 § ~¥ Jor2em |6ck] B | 2083 - 0-20/33
PERCSIRC2x 512D | - | — | 3K | a NV Y -] -] - 12 ] v v 12ck | 6ok H 2013 - 0-20/33
peocstRBaex | 5128 | - | - Jwk | 4 [ v v ]-)-1-] -] @ | v |k jeak| H | 2003 - o203
paocsiRAzo 5128 | - | - Qe | a PP A LY b-0-1-1-13:]Mwa | v {teck |6ox ] H | 2083 - 0-20/33
NOTE: '
1. PB9CS1Rx2Hxx devices have a 6-clk default clock rate {12-clk optionz]). Please also see Device Comparison Table.
DEVICE COMPARISON TABLE
Item 1st generation of Rx2 devices 2nd genaration of Rx2 devices Difference
{this data sheet)
Type description PBOC51Rx2Hxx(x) PBYC S 1RX2xx(x) No more letter 'H’
Programming algo- When using a paraliel programmer, { When using a parallef programmer, be | Different programming algorithm
rithm be sure to select sure to selegt PB3CS51Rx2xx(x) de- due to process change
PBICS1Rx2Hxx(x} devices vices (no mave ietter 'HY)
Clock mode (i) 6-clk default, OTP configuration bit | 12-cik defasit, Flash configuration bit | More flexibility for the end user
to program to 12-clk mode using to program to 6-clk mode using paral- | more compatibility to older
parallel programmer (cannot be lel programmer of [SP {can be repro- PBYCS1Rx+ parts
programmed back to 6-clk) grammed)
Clock mode {11) N/A, 6-clock/12-clock mode programmable | Clock mode can be changed by
"on the fly” by SFR bit X2 (CKCON.0) | software
Peripheral clock N/A Peripherals ¢an be run in 12-clk mode | More flexibility, lower power con-
modes white CPU runs in 6-clk mode sumption
Flash block structure | Two 8-Kbyte blocks 2-16 4-Kbyte blocks More flexibility
1-3 16-Kbyte blocks
ORDERING INFORMATION _
MEMORY - FREQUENCY {MHz)
PART ORDER TEMPERATURE | voitace ( OWG #
KUMBER! FLASH | RAM {“C) RANGE 6-CLOCK 12-CLOCK
AND PACKAGE MODE MODE
1. | P8SCS1RAZBAIOT 8 KB 5128 0to +70, PLCC 45-55V 0 to 20 MHz 0to 33 MHz 50T187-2
2. | PBICST1RAZBBDIOY 8 KB 512 B 0to +70, LQFP 4.5-5.5V 0 to 20 MHz 0to 33 MH2 50T389-1
3. | PBOCSIRB2BA/OT 16 KB 512B 010 +70, PLCC 45-55V 0to 20 MHz 01033 MH2 S0T187-2
4. | PBOCSTRB2BBD/ON 16 KB 5128 Oto +70, LQFP 45-55V 0to 20 MHz 0to 33 MHz 5073891
5. | PBIC5TRC2BN/OT 32KB 5128 Qto +70, PRIP 45-55V 0to 20 MHZ 0to 33 MHz S0T129-1
6. | PBAC51RC2BA/O1 32KB 5128 Oto +70, PLCC 45-55V 0to 20 MHz 0to 33 MHz s07T187-2
7. | PBICSTIRC2FAIOT 32KB 5128B -40to +85, PLCC 4,5-55V 010 20 MHz 0Oto 33 MHz S0T1i87-2
8. | PBSC51RC2BBDI/OT 32 KB 5128 Oto +70, LQOFP 4.5-55V 010 20 MHz Oto 33 MHz S0OT389-1
9. | PBICSTIRC2FBDI/O] 32KB 5128 —40 to +85, LQFP 45-55V 0to 20 MHz 0to 33 MHz 50T389-1
10. | PBICST1RD2BN/OI 64 KB 1024 B 0to +70, PDIP 45-55V 0to 20 MHz 0to 33 MHz S0T129-1
11. | PBICSTIRDZBA/ON 64KB |[1024B Oto +70, PLCC 45-55V 01to 20 MHz 0to 33 MHz 507187-2
12. | PBSCST1RDOZ2BBDICT 64 KB | 1024B O +70, LQFP 45-55V 0to 20 MHz 0to 33 MHz 50T389-1
13. | PBAC5IRD2ZFAOT 64 KB |1024B | -40to +85 PLCC 4,5-55V 0 to 20 MHz 0 to 33 MHz SOT187-2
NOTE:

1. The Part Marking will not include the /01"

2002 Jul 18 3
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Preliminary data

80C51 8-bit Flash microcontroller family

8KB/16KB/32KB/64KB ISP/IAP Flash with 512B/512B/512B/1KB RAM

P83C51RA2/RB2/RC2/RD2xx

BLOCK DIAGRAM 1

ACCELERATED 80C51 CPU
(12-CLK MODE, 6-GLK MODE)}
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t

i

L]

1

i

: A

1

. BK /16K [ 32K /

' 64 KBYTE - — D>

: CODE FLASH

: g ———Pp] FULLDUPLEX [T %

: ENHANCED UART o i

' 512/1024 BYTE g '

! DATA RAM :

: P TIMER 0 RErIR

' TIMER 1 LI

. CONFIGURABLE /O3 .

! j—t—

' < » TIMER 2 :

1 j—

4__}_» PORT 2 - ——p :

: CONFIGURABLE I/Os '

: +——>

' o . PROGRAMMABLE g

' COUNTER ARRAY p—

' (PCA) [——

: PORT 1 —D '

-« v g CONFIGURABLE /Os :
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' ]
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] 1]

: :
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RESONATOR |+ .

[ L]
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Philips Semiconductors Preliminary data

80C51 8-bit Flash microcontroller family | PB8IC51RAZ/RB2/RC2/RD2xx

BKB/16KB/32KB/64KB ISP/IAP Flash with 512B/512B/512B/1KB RAM

BLOCK DIAGRAM - CPU ORIENTED

oo - it - .

|_

| ORIVERS DRIVERS
V) H it Lat
Vg l S

el e

+

RAM ADDR
REGISTER V]

|
!
|
|
|
F |
f [
: |
| > L l
L ] 1 1 |
| i
B STACK i
l REGISTER AcC POINTER |
|
| U <z 9.4 PROGRAM o—— |
| ADDRESS f—
| T™P2 ™R REGISTER |
I
]
]
i hd (N BUFFER K
| ALU C.'. ;
| 7 SFRs i
| = TIMERS
pC ]
INCRE. Koy
I PSW PC.A. MERTER i
re
| rey 41/8 ﬁ""lﬁ %
| PROGRAM
i COUNTER Ky i
i
I H e | |
=it ~ LY DPTR'S
ALE=-{— ﬂmhss QBK e | MULTIPLE CZ:) |
EAvep —*] conTroL | E 8 II !
RST—}= 2= T
[ D PORT 1 PORT 3 |
{ LATCH LaTCH |
l I il
i OSCILLATOR lf
} |
]

PORT 1 "_‘“ Ny PORT3
DRIVERS DRIVERS
T 1
D P1.0-P1.7 P3.0-P3.7

SUR106eS
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Philips >emiconductors Hrerminary uata

P89C51RA2/RB2/RC2/RD2xx

80C51 8-bit Fiash microcontroller family

BKBMEKB/32KB/64KB ISP/IAP Flash with 512B/512B/512B/1KB RAM

LOGIC SYMBOL

+

Piastic Leaded Chip Carrier

v;i Vg L 1 40
XTAL1 e B e o
): > — € 1 BE
o R
_L © ) | ADDRESS AND
= +—pZa—p]| DATABUS Lce
g} O l—
H l > -
LI xTaLz - -« 17 1
= P ‘T2 29
e l— T2EX
AST —» pag 3 )
-
EENpp R 3
PSEN w— | Pin  Functlon Pin  Functlon Pln  Function
ALEFTOG > 1 NIt 16 PI4TO 11 PYAIS
2ra, — <] 2 mam 17 P3RS 3z PSEN
2 D— i 3 PLUTZEX i PLeWR 33 ALEPROG
Sl s M [ — 4 PLIEC) 19 PLIRD HoNC
3 e | D 5  PLYCEXO 0 XTALZ 5 FANpp
P L i X =—*L ApORESS BUS & P1L4CEX 21 XTAL1 36 PO.JAD?
I g - P > E—» 7 PLECEX2 22 Ves 17 PO.BADS
S W | — -] 8  P1GCEX3 - NC 3  PD.LADS
8l FrOe— Lo-a «—p — 9  PLHCEX4 24 f0/A8 39 PO4ADL
o - 0 RST 25 P21IA% 40 POADI
Sug1302 M PIORAXD 26 P.2AWD 41 PO.XAD2
12 NIC 27 PZ.AAN 42 PO.HADN
13 P3.1/TxD o] P2.41A12 43 PO.QYADO
14 PI2ANTO 20 PwAIL 4 Vco
15 PIAMNTY 0 PLEAT4
PINNING * NO INTERNAL CONNECTION St06023
Plastic Dual In-Line Package
S Plastic Quad Flat Pack
T2P1e[1] 40 vec
T2EXP11[2Z] 36} Po.vaD0 }
EcyP1.2[3] 36] Po.uADI
cexam.3[4] 3] Po.2ianz
CEx1fP1,4E 36| Po.vAD3
cexas[6] [35] Po.4AD4
CEX3P1.6[ 7] [34] Po.5/ADS
cexar1.7[8] 133 Po.wADG
rsT[3] 39 Po.7m07
R,D,pa_c,@ DUAL E ERNpp Pln  Function PIn  Function Pin  Function
IN-LINE 1 PLSICEX2 16 Vs 31 PO.BADE
TsoP3a[i| PACKAGE |33 aleFROG 2 PLGCEX3 17 NGt 2 PO.SADS
1 P1I/CEX4 18 P2OAB a3 PO.4/AD4
P32 [13 29 PSER 4 RST 19 PLUA9 M PO.YVADI
5 PRORD 0 PF22A0 35 PO.2IAD2
mﬂ'rpa.a@ E Pe.TImS E  NICT 21 PRUAM 36 PO/ADI
Tor3.4{14 [27] Pz.siat4 7 P3YTXD 22 PL4AIZ 37 POGADO
8 PLWTI 23 P2.5A13 3| Ve
T1P3.5[ T 26] P2.5iA13 s  PRUNTT 24 PREAT4 NI
r 10 PLATD 25  PZ.IA1S e PLOT2
Wreas[1e 25| P2AA12 1 PReTt 26 PSEN 41 PLATZEX
12 P36/WH 27  ALE/PROG 4z  P1YECI
roP3.7[17] [24] P2van Jogiqahida e & PlLYcEXD
xTaLz [} 23] P2.2ia10 14 XTAL2 2% EANp 4“4 Pl4CEX]
15 XTAL1 10 PO.TIADT
¥TAL1 [19 23] P29
* NG INTERNAL CONNECTION SUordo0
vgs [204 E] PLOAB r
SU00021
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Philips Semiconductors Preliminary data

80C51 8-bit Flash microcontroller family T P89C51RAZ/RB2/RC2/RD2xx

BKB/16KB/32KB/64KB ISP/IAP Flash with 5128/5128/512B/1KB RAM

PIN DESCRIPTIONS

PIN NUMBER
MNEMONIC TYPE NAME AND FUNCTION
POIP PLCC LQFP

Vgg 20 22 16 | Ground: 0 V reference.

Vce 40 44 38 I Power Supply: This is the power supply voltage for normal, idle, and power-down
operation.

PO.0-0.7 39-32 43-36 37-30 O | Port 0: Port { is an open-drain, bidirectional 110 port. Port 0 pins that have 15
wiitten to them flaat and can be used as high-impedance inputs. Port 0 is also the
muttiplexed low-ofder address and data bus during accesses to external program
and data memary. in this application, it uses strong intemal pull-ups when emitting Ts.

P1.0-P1.7 1-8 2-9 40-44, YO | Pert 1: Port 1 is 2n 8-bit bidirectional IfO port with intemal puli-ups on all pins.

13 Port 1 pins that have 1s written ta them are pulled high by the internal pull-ups and
can be used as irputs. As inputs, port 1 pins that are externally pulled fow will
source current because of the intemal pull-ups, (See DC Electrica!l Characteristics:
-

Alternate functions for PBIC51RA2/RB2/RC2/RD2xx Port 1 include:
1 2 40 /{s) T2 (P1.0): Timer/Counter 2 external count input/Clockout (see Programmable
Clock-Out)
2 3 41 ! T2EX (P1.1): Timer/Counter 2 Reload/Capture/Direction Control
3 4 42 | EC1 (P1.2): Extemal Clock Input to the PCA
4 5 43 [[[s] CEX0 (P1.3): Capture/Compare External /O for PCA module 0
5 6 44 o CEX1 (P1.4): Capture/Compare External O for PCA module 1
6 7 1 o CEX2 (P1.5): Caplure/Compare Extenal YO for PCA moduie 2
7 8 2 le} CEX3 {(P1.6): Capture/Compare External /O for PCA module 3
8 9 3 11O CEX4 (P1.7): Capre/Compare External 1/Q for PCA module 4

P2.0-P2.7 21-28 24-31 18-25 IO | Port 2: Port 2 is an 8-bit bidirectional /O port with internal pull-ups, Port 2 pins that
have 1s writtan to them are pulled high by the internal pull-ups and can be used as
inputs. As inputs, port 2 pins that are extermally being pulled low will source current
because of the intemal pull-ups. (See DC Electrical Characteristics: Iy ). Port 2
emits the high-ordier address byte during fetches from extemal program memory
and during accesdes to external data memory that use 16-bit addresses (MOVX
@DPTR). In this application, it uses strong internal pull-ups when emitting 1s.
During accesses (o external data memory that use B-bit addresses {(MOV @Ri),
port 2 emits the contents of the P2 spectal function register.

P3.0-P3.7 10-17 11, 5 713 /0 | Port 3: Port 3 is an 8-bit bidirectional I/0 port with intemal pulf-ups. Port 3 pins that
1319 . have 13 writtzn to them are pulled high by the internal pull-ups and can be used as
inputs. As inputs, 3 pins that are externally being pulled jow will source current

because of the pull-ups. (See DC Electrical Characteristics: [, ). Port 3 also serves
the special featuras of the PBSCS51RA2/RB2Z/RC2/RDO2xx, as listed below:

10 1 5 [ RxD {P3.0): Serial input port
11 13 7 o TxD {P3.1): Seriai output port
12 14 a | INTD (P3.2): Extemnal interrupt
13 15 9 | INT? {P3.3): External interrupt
14 16 10 | TO {P2.4): Timer 0 external input
15 17 " | T1 {P3.5): Timer 1 external input
16 18 12 0 WR {P3.5): External data memory write strobe
17 19 13 [e) RD (P3.7): External data memaory read strobe
RST 9 10 4 1 Reset: A high on this pin for two machine cycles while the osciflator is running,

resets the device, An intemnal resistor 1o Vgg permits a power-on reset using only
an extemal capackor to Vg,

ALE 30 33 21 o Address Latch Enable: QOutput pulse for latching the low byte of the address
during an access © external memory. in normal operation, ALE is emitted twice
every machine cy¢le, and can be used for external timing or clocking. Note that one
ALE pulse is skipped during each access to external data memory. ALE can be
disabled by setting SFR auxiliary.0. With this bit set, ALE will be active only during a
MOVX instruction.
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Philips Semicenductors . Preliminary data

80C51 8-bit Flash microcontroller family P89C51RA2/RB2/RC2/RD2xx
BKB/16KB/32KB/B4KB ISP/IAP Flash with 512B/512B/512B/1KB RAM

PIN NUMBER
MNEMONIC TYPE NAME AND FUNCTION
PDIP PLCC LQFP

BSEN 29 az 26 0 Program Store Enabla: The read strobe to extemnal program memory. When
executing code from the external ram memory, is activated twice each
machine cycle, except that two activations are skipped during each access
to external data memory. PSEN is naot activated during fetches from intemnal
program memaory.

EANpp 31 35 29 I Extarnal Access Enable/fProgramming Supply Voltage: EA must be externally
held low to enabla the device to fetch code from external program memory
locations. If EAis held high, the device executes from internal program memory.
The value on the BX pin is latched when RST is released and any subsequent
changes have no effect. This pin also receives the programming supply voltage
(Vpp} during Flash programming.

XTAL1 19 21 15 I Crystal 1: Input to the inverting oscillator amplifier and input 1o the internal clock
generator CircLits.
XTALZ 18 20 14 O | Crystal 2: Output from the inverting oscillator amplifier.

NOTE:
To avoid Tatch-up” effect at power-on, the voltage on any pin (other than Vpp) must not be higher than Vgc + 0.5 V or fess than Vgg - 0.5 V.
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Philips Semiconduciors Preliminary data

80C51 8-bit Flash microcontroller family P89C51RA2/RB2/RC2/RD2xx

BKBM6KB/IZKB/64KB ISP/IAP Flash with 5128/5128/512B/1KB RAM

Table 1. Special Function Registers

DIRECT BIT ADDRESS, SYMBOL, OR ALTERNATIVE PORT FUNCTION ET
SYMBOL DESCRIPTION ' ’ RES|
ADDRESS MSB LSB VALUE
ACC* Accumulator EOH E7 E6 Es5 E4 E3 E2 E1 EC | OOH
AUXR# | Auxiliary BEH - - - - - - | earam | AQ | wxxxx00B
AUXR1# | Auxiliary 1 AZH - - ENBOQT - GF2 0 - DPS | xxxxxxx0B
B B register FOH F1 F6 Fs Fa F3 F2 F1 FO ] ooH
CCAPQH# | Module O Capture High FAH xxxxxxxxB
CCAPiH# | Module 1 Capture High FBH 000K KB
CCAPZH# | Module 2 Capture High FCH AXARXXXXB
CCAP3H# | Module 3 Capiure High FDH xxxoxxB
CCAP4H# | Module 4 Capiure High FEH xxxxxB
CCAPOL# | Module 0 Capture Low EAH WX xx xxxB
CCAP1iL# | Module 1 Capture Low EBH xXxxx (< xB
CCAP2L# | Madule 2 Capture Low ECH XXXXXNXXB
CCAP3L# } Module 3 Capture Low EDH B
CCAP4L# | Madule 4 Capture Low EEH XXXAKXXXB
CCAPMO# | Module 0 Mode DAH - £cCM | CAPP | CAPN | MAT | TOG | PWM | ECCF | x00000008
CCAPM1# | Module 1 Mode DBH - ECOM | caPP | caPpN | MAT | TOoG | Ppwm | ECCF | xono00008
CCAPM2# | Module 2 Mode DCH - EcOM | caPp | caPn | MAT | TOG | PwWM | ECCF | x00000008
CCAPM3# | Module 3 Mode DDH - Ecom | capp | cAPN } MAT } TOG | PwM | ECCF | xo0000008
CCAPM4# | Module 4 Mode DEH — ecom | capp [ capn | maT | TOG | pwm | ECCF | x00000008
DF DE DD DC DB DA D9 ]
CCON'# | PCA Counter Control D&M ¢F | crR | - JccFa | ccF3 | ccFz | €CF1 | CCFo | 00x00000B
CH# PCA Counter High FSH 00H
CKCON# | Clock control BFH - Jwoxa Jecaxe | sixz | Taxa JTixa | toxz | x2 | xoooc0ocs
CL# PCA Counter Low ESH i 00H
CMQD# | PCA Counter Mode ogH [coL Jwote| - | - | - |cepst]| CPSo | ECF |ooxxx0008
DPTR: Data Pointer (2 bytas) '
DPH Data Pointer High 83H 00H
DPL Data Pointer Low 82H 00H
, AF AE AD AC AB AA AD AB
IE” Interrupt Enable 0 ABH ea [ ec [ etz | es | em [ ex1 | ETo | Exo |ooH
BF BE BD BC BB BA B9 B8
P Interrupt Priority BEH - PPC | PT2 PS PT1 PX1 PTO PX0 | x00000008
IPH2 Interrupt Priority High B7H - PPCH | PTaH | PSH | PTIH | PxaH | PTOH | PXOH | x00000008
87 86 85 84 83 82 81 80
PO" Port 0 soH | AD7 | ADs | aps | aDsa | aD3s | Apz | AD1 | ADO | FFH
g7 96 95 94 93 92 a1 90
p1* Port 1 goH [ cCEx4 | cexa Jcexa | cex1 | cexo | eci | T2Ex | T2 | FFH
A7 A AS Ad A3 A2 Al AQ
p2* Port 2 aoH | aD15 | AD14 | AD13 | AD12 | AD11 | ADt0 | ADS | AD8 | FFH
87 B6 BS B4 B3 B2 B1 B0
P3* Port 3 BOH " | WR [ 1t | 1o | WTT [N | ™x0 | Rxp | FFH
PCON#! | Power Control g7H [ smopi [smopo] - [ pror 1 GF1 | gro | pD | iDL | ooxxxoo08
* SFRs are bit addressable. ’
# SFRs are maodified from or added to the B0C51 SFRs,
- Reserved bits.
1. Reset value depends on reset source.
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Philips Semiconductors

Prediminary data

80C51 8-bit Flash microcontroller family

P89C51RA2/RB2/RC2/RD2xx

BKB/1EKB/32KB/64KB ISP/IAP Flash with 512B/512B/512B/1KB RAM

Table 1. Special Function Registers {Continued)
SYMEOL DESCRIPTION DRECT BIT ADDRESS, SYMBOL, OR ALTERNATIVE PORT FUNCTION RESET
ADDRESS | msB LsB VALUE
D7 D6 D5 D4 D3 D2 D1 0o
PSW* | Program Status Word | DOM ey | ac | ro [ rsi | rso [ ov [ F1 | @ oooooooos
RCAP2HZ | Timer 2 Capture High CBH O00H
RCAP2L# | Timer 2 Capture Low CAH QoH
SADDR# | Slave Address A9H 00H
SADEN# ] Slave Address Mask BOH 00H
SBUF Serial Data Buffer 99H xXxxxoxB
9F 9E sD 9c 9B 9A 99 98
SCON' | Serial Controf 98H |smoFE| SmM1 | sm2 | Ren | TRe [ res | 71 | R Joon
sP Stack Pointer B1H O7H
BF 8E 8D BC 8B BA 89 88
TCON* | Timer Control 8BH TF1 § TR1 | TR0 | TRO | IET ] m [ iee | 1mo }oow
CF CE CD cc CB CA o] cs
T2CON* | Timer 2 Control C8H TF2 | ExXF2 | RCLK | TCtK | ExEn2 | TR2 | cfT2 |CcPMRLz | 00K
T2MOD# | Timer 2 Mode Control CoH - - - - - - T20E | DCEN | xxxxxxCOB
THO Timer High 0 BCH 00H
™I Timer High 1 8DH 00H
TH2# Timer High 2 CDH 00H
e Timer Low § BAH 0oH
Tt Tirmer Low 1 8BH . O0H
TL2# Timer Low 2 CCH 00H
TMOD | Timer Mode soH | GAaTE | o M7 Mo | Gate | crr M1 Mo | ooH
WDTRST | Watchdog Timer Reset AGH

*  SFRs are bit addressable.
# SFRs are modified from or added to the B0C51 SFRs.
- Reserved bits.

OSCILLATOR CHARACTERISTICS
XTAL1 and XTAL2 are the input and output, respectively, of an

inverting amplifier. The pins can be configured for use as an

an-chip ascillator.

To drive the device from an external clock source, XTALT should be

driven while XTALZ is left unconnected. Minimum and maximum
high and low times specified in the data sheet must be observed.

2002 Jul 18

This device is configured at the factory to operate using 12 clock
periods per machine cycle, referred to in this datasheet as "1 2-clock
mode”. It may be optionally configured on commercially available
Fiash programming eguipment or via ISP or via software o operate
at 6 clocks per machine cycle, referred to in this datasheet as
“6-clock mode”, (This yields performance equivalent to twice that of
standard 80C51 family devices). Also see next page.
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@ MOTOROLA

Octal High Voltage,
High Current Darlington
Transistor Arrays

The eight NPN Darlington connected transistors in this family of arrays
are ideally suited for interfacing between fow logic level digital circuitry (such
as TTL. CMOS or PMOS/NMOS) and the higher currertivoltage
requirements of lamps, relays, printer hammers or other similar kaads for a
broad range of computer, industrial, and consumer applications. All devices
feature open—coliector outputs and free wheeling clamp diodes for transient
suppression.

The ULN2803 is designed to be compatible with standard TTL families
while the ULN2804 is optimized for 6 to 15 volt high {evel CMOS ar PMOS.

MAXIMUM RATINGS (T4 = 25°C and rating apply to any one device in the
package, urless otherwise noted.)

Qrder this document by ULN2803/D

ULN2803
ULN2804

OCTAL PERIPHERAL

DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rating Symbol VYalue Unit
Output Voltage Vo 50 v
input Voltage (Except ULN2801) Vi 30 W A SUFFIX
- + PLASTIC PACKAGE
Collector Current — Continuous Ic 500 mA CASE 707
Base Current - Continuous B 25 mA
Operating Ambient Temperature Range Ta Oto +70 . °C
Starage Temperature Range Targ -551t0 +150 “C
Junction Temperature T) 125 °C PIN CONNECTIONS
Rgja = 55°CW
Do not exceed maximum current limit per driver. W,
II—I>°TEI
4
ORDERING INFORMATION E Dc E
Characteristics LI"
[3] Do
Operating
Input Tempaerature
Devics Compatibility Vce(Max)/ic{Max) Range E Dc L*‘ E
ULN2803A | TTL, 5.0V CMOS H >0 g
V mA Ta=0tg + 70°C
ULN2804A | 6t 15V CMOS, PMOs | o0 VR00 A=Dis g Ll -
6 13
] 7]
[&] 1]
(] io]

o
Z

© Motarola, Inc, 1996 Rev 1



ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (Ta = 25°C. unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Qutput Leakage Current (Figure 1} ICEX UA
(Vg =50V, Tp = +70°C) All Types - - 100
(Vo = 50V, Tp = +25°C) All Types - - 50
{Vo =50V, Tp = +70°C, V| = 6.0V) ULNZ2802 - - 500
(Vo =50V, Tp=+70°C. V| =1.0V) ULN2804 - - 500
Collector-Emitter Saturation Voltage {Figure 2) VCE(sat) v
(Ic = 350 mA, I = 500 pA) All Types - 1.1 1.6
(Ilc =200 mA, Ig = 350 pA) All Types - 0.95 13
(ic = 100 mA, 1g = 250 pA) All Types - 0.85 1.1
fnput Current - On Condition (Figure 4) li{on) mA
MV =17V) ULN2802 - 0.82 1.25
V| =3.85V) ULN2803 - 0.23 1.35
Vi=50V) ULN2804 - 0.35 0.5
Vi=12V) ULN2804 - 1.0 1.45
Input Voltage - On Condition (Figure 5) Vi(an) v
(VcE = 2.0V, Ic = 300 mA) ULN2802 - - 13
(VcE = 2.0V, ic = 200 mA) ULN2803 - - 2.4
{VCcE=2.0V. Ic =250 mA) ULN2803 - - 2.7
(VCE = 20V, I = 300 ma) ULN2803 - - 3.0
(VCE =20 V. ig = 125 mA) ULN2804 - - 5.0
(VCE = 2.0V, Ig = 200 mA) ULN2804 - - 6.0
(VCE =20V, Ic =275 mA} ULN2804 - - 7.0
(VoE = 2.0V, Ic = 350 mA) ULN2804 - - 8.0
Input Current - Off Condition (Figure 3} All Types lijofn 50 100 - HA
(Ic = 500 pA, Ty = +70°C)
DC Current Gain (Figure 2) ULN2801 hfFg 1000 - - -
(VeE = 2.0V, Ic = 350 mA)
Input Capacitance Ci - 15 25 pF
Tum-0n Detay Time tan - 0.25 1.0 us
(50% Ej to 50% Eq)
Tum-Off Delay Time toff - 0.25 1.0 us
(50% Ej to 50% Eq)
Clamp Diode Leakage Current (Figure 6) Tp = +25°C IR - - 50 HA
(VR=50V) Tp = +70°C 100
Clamp Diode Forward Voltage (Figure 7) VF - 1.5 2.0 v
{IF = 350 mA)

MOTOROLA ANALOG IC DEVICE DATA



ULN2803 ULN2804
TEST FIGURES

(See Figure Numbers in Electrical Characteristics Table)

Figure 1. Figure 2.

Open VeE Open i

Open  VCE Open

Figure 5.

Open

MOTOROLA ANALOG IC DEVICE DATA
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1.7800

SERIES

POSITIVE VOLTAGE REGULATORS

s OUTPUT CURRENT UP TO 1.5A

s OUTPUTVOLTAGES OF 5; 5.2;6; 8;8.5: 9; 12;
15; 18; 20; 24V

THERMAL OVERLOAD PROTECTION
SHORT CIRCUIT PROTECTION

s OUTPUT TRANSISTOR SOA PROTECTION

DESCRIPTION

The L780C series of three-terminal postftive regula-
tor is available in TO-220, ISOWATT220and TO-3
packages and with severa fixed output voltages
making it useful in a wide range of applications.
These regulators can provide local on-card regula-
tion, eliminating the distribution problems assodi-
ated with single point regulation. Eachtype employs
intemal current limiting, thermal shut-down and safe
area protection, making it essentially indestructible.
If adequate heat sinkingis provided, theycandeliver
over 1A output curent. Although designed primarily
as fixed voltage regulaors, these devices can be

used with external companents to obtain adjustable TO-220 ISOWATT220
voltages and currents.
BLOCK DIAGRAM
INPUT SERIES QUTRUT
e M55 02
ELEMENT
. s0a
GENERATOR PROTECTION
|
STARTING REFERENCE ERFIOR
CIRCLIT VOLTAGE MMPLFER
THERMAL
PROTECTION
GND
l O3

S-2584

Januay 1993
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L7800 SERIES

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter . Value Unit
v DC input Voltage {for V, = 5 to 18V) ) 35 v
{for Vo = 20, 24V) 40 v
iy Output Current internally limited
Piot Power Dissipation Internally limited
Tap Operating Junction Temperature {(for L7800) - 55to + 150 °C
{for L7800C) Oto + 150 °C
Tsig Storage Temperature - 65to+ 150 °C
THERMAL DATA
Symbol Parameter TO-220 ISOWATT220 TO-3 Unit
Ruayjcase | Thermal Resistance Junction-case Max 3 4 4 ‘cw
Rij-ame | Thermal Resistance Junction-ambient Max 50 60 35 ‘cw
CONNECTION DIAGRAM AND ORDERING NUMBERS (top view)
1 _——— outpur . QuTPUT
GND @- 3 =D GROUND
. GND
1 —— vy INPUT
5 BH1
5- 25680 )
TO-220 & ISOWATT220 TO-3
Type TO-220 ISOWATT220 TO-3 Output Voltage
L7805 L7805T ' 5V
L7805C L7805CV L7805CP L7805CT 5V
L7852C L7852CV L7852CP L7852CT 5.2v
L7806 L7806T 6v
L7806C L7806CV L7806CP L7806CT 6v
L7808 L7808T av
L7808C L7808CV L7a08CP L7808CT av
L7885C L7885CV L7BB5CP L7885CT 8.5V
L7809C L7809CV L7809CP L7809CT av
L7812 L7812T 12v
L7812C L7812CV L7812CP L7812CT 12v
L7815 L7815T 15V
L7815C L7815CV L7815CP L7815CT 15V
L7818 L7818T 18v
L7818C L7818CV L7818CP L7818CT 18v
L7820 L7820T 20V
L7820C L7820CV L7820CP L7820CT 20V
L7824 L7824T 24V
L7824C L7824CV L7824CP L7824CT 24V
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L7800 SERIES

APPLICATION CIRCUIT

i i
B [ a7
—— S-2708/2
SCHEMATIC DIAGRAM
. . — > ———OIN
Ll]m. me RO 9 R13
Qb as an/
+ (+§1]
a2 J/f ' b -
¢t 33]
a
™ F‘ [J iz
RS R17 RN
J a4 — —oout
'Q“ Qs e [
R& j R20
s [ms
- an
Aam 7 RY [[]nz
" €
] | |
a4 R19
al 0z a’
mu[;] A3 14
~ 5-4 950 -
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MICROCHIP 24AA256/24L_(:256/24F0256

256K I2C™ CMOS Serial EEPROM

Device Selection Table

Part Vce Max. Clock Temp.
Number Range Frequency | Ranges
24AA256 | 1.8-5.5V | 400 kHz i
24LC256 2.5-5.5V 400 kHz \,E
24FC256 | 1.8-5.5V 1 MHz@ i

Note 1: 100 kHz for VCC < 2.5V,

2: 400 kHz for VCC < 2.5V.

Features

Low-power CMOS technology:

- Maximum write current 3 mA at 5.5V

- Maximum read current 400 pA at 5.5V
- Standby current 100 nA typicatl at 5.5V

Description

The Microchip Technology Inc. 24AA256/24LC256/
24FC256 (24XX256%) is a 32K x B (256 Kbit) Serial
Electrically Erasable PROM, capable of operation
across a broad voltage range (1.8V to 5.5V). it has
been developed for advanced, low-power applications
such as personal communications or data acquisition.
This device also has a page write capability of up to 64
bytes of data. This device is capable of both random
and sequential reads up to the 256K boundary.
Functional address lines allow up to eight devices on
the same bus, for up to 2 Mbit address space. This
device is available in the standard 8-pin plastic DIF,
SOIC, TSSOP, MSOP, DFN and 14-lead TSSOP
packages. ’

Block Diagram

. 2.wire serial interface bus, 12C™ compatible
« Cascadable for up to eight devices AQ ATAZ WP -Jl HV Generator |
» Self-timed erasefwrite cycle
+ 64-byte Page Write mode available -
. . 1 M
+ 5 ms max. write cycle time Control el c;:gly I W g Ef::;om
- Hardware write-protect for entire array Logic Loglc i
» Qutput slope control 1o eliminate ground bounce Page Latches
» Schmitt Trigger inputs for noise suppression
. i 5CL
1,000,000 .era&-'.eiwrlte cycles . voee ]
- Electrostatic discharge protection > 4000V DA
- Data retention > 200 years
« 8-pin PDIP, SOIC, TSSOP, MSOP and DFN " vee[d
packages, 14-lead TSSOP package vss Sense Amp.
- Standard and Pb-free finishes available R/W Contral
« Temperature ranges:
- Industriai 1): -40°C to +85°C
- Automaotive {E}: -40°C to +125°C
Package Types
PDIPSOIC TSSOPMSOP * TSSOP DFN
~ =~ aocq1 T4 a1 vee
A0t » alvee A0 » 8 [gvee a2z n unlwe AQ 1@ . 8 vce
a2 g 0w amcdz § 7awe NCoHI  § 12Ranc arfe B 7fwe
o N ch:4 th 11 Ra NC Az 13 n 6k scL
az[s 3 es[scL  azpd3  ® 6[4scL NS ® wfanc @ .
4 SDA
vss 18 5[] spa s 5 A2 cH 6 SpascL  VsS
s H vssCo S04 e 8fo SDA
Note: * Pins AD and A1 are no gonnedts for the MSOP package only.

*24%X256 is used in this document as a generic part number for the 24AA256/24LC 256/24FC256 devices.

1

@ 2004 Micrachip Technology Inc.
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24AA256/241.C256/24FC256

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings(!

VCCoorvvoossssesssessssessssssssssssss st s esessss st st s e esee e e e e e 6.5V
AllINpUES aNd OUPULS W.LL VSS (.ot snsienssesssenssssmsssssnssnsinsesensses 0.6V 10 VEC +1.0V
SHOTAGE LEMPETAIUILE .oc.eevcreeciccr s ismsarensie s bs e bbb st nnnssenssens s nn. =60 G 10 +150°C
Ambient temperature with power applied..........ccocviieen. ..-40°C to +125°C
ESD protection on all pins .24 kV

& N@TlCE; Stresses abo\ﬁ those: !lsfed under “Absolute Maxir-um Ratings® may cause permanen,t damage to the’

or;]y and.functional operation o the Jevice at these or.any other conditions. above thase
: A fistings46f this specification is ot implied. Exbosure 1o Absplite Maxumu:n Ratmg
condruons for extended periods.may:affect device refiab..ty.

. n o L arne o

TABLE1-1: DC CHARACTERISTICS

Electrical Characteristics:
DC CHARACTERISTICS Industrial (1): Voo = +1.8V to 5.5V Ta = -40°C to +85°C
Automotive {E): ycc =+2.5V 1o 5.5V Ta = -40°C o +125°C

Pa::m. Sym Characteristic Min Max Units Conditions
b1 — AD, A1, A2, SCL, SDA — - - =
and WP pins: R
D2 VIH High-levet input voltage 0.7 Vcc - v =
D3 ViL Low-level input vollage — 0.3 Vce v Veo 2 2.5V
0.2 Vce \) Viee < 2.5V
D4 VHYS Hysteresis of Schmitt 0.05 Vce - v Vce 2 2.5V (Note)

Trigger inputs

(SDA, SCL pins)
DS VoL Low-fevel output voltage — 0.40 A loL = 3.0 ma @ Vcc = 4.5V
loL = 2.1 ma @ Vec = 2.5V

D6 u Input leakage current — £ A |VIN = VssorVee, WP = Vss
) VIN = V55 or Ve, WP = VCC
D7 Lo Qutput leakage current — £1 pA [ VouT = Vss or Veo
D8 CIN, Pin capacitance — 10 pF |Vce = 5.0V (Note)
Cout (all inputs/outputs) Ta=25C, fc = 1 MHz
D9 lcc Read | Operating current — 400 wA |vee =55V, SCL =400 kHz
lec Write — 3 mA |Vcec =55V
D10 lccs Standby current - 1 pA | Ta=-40"Cto +85°C

SCL = SDA = Vce = 5.5V
AD, A1, A2, WP = Vss
— 5 MA | TA =-40°Cto +125°C
SCL = SDA = Ve = 5.5V
AQ, A1, A2, WP =Vss5

Note: This parameter is periodically sampled and not 100% tested.

DS21203M-page 2 @ 2004 Microchip Technology Inc.



24AA256/24L.C256/24FC256

TABLE 1-2: AC CHARACTERISTICS

Electrical Characteristics:
AC CHARACTERISTICS industrial (1): Vcc = +1.8Vto 5.5V Ta = -40°C to +85°C
Automotive (E): Vcc = +2.5V 1o 5.5V Ta=-40°Cto +125°C
P . . .
ap::m Sym Characteristic Min Max Units Conditions
1 Fcik | Clock frequency — | 100 | kHz |18VsVcc<25V
— 400 2.5V <cVcc 55V
— 400 1.8V s Ve < 2.5V 24FC256
—_ 1000 2.5V g Vce £ 5.5V 24FC256
2 THIGH | Clock high time 4000 | — ns |1.8VsVcec < 2.5V
600 — 2.5V <Vcc g 5.5V
600 - 1.8V s Vce < 2.5V 24FC256
500 —_ 2.5V sVcc £ 5.5V 24FC256
3 TLow Clock fow time 4700 —_ ns 1.8V svVcec <25V
1300 - 2.5V gVcc £ 5.5V
1300 —_ 1.8V € Vce < 2.5V 24FC256
500 — 2.5V g Vce < 5.5V 24FC256
4 TR SDA and SCL rise time — 1000 ns 1.8V sVcc < 2.5V
{Note 1) — 300 2.5V sVecc 55V
- 300 1.8V g Vee £ 5.5V 24FC256
5 TF SDA and SCL fall time — | 300 ns | All except, 24FC256
(Note 1) — 100 1.8V sVcC < 5.5V 24FC256
6 THD:STA | Start condition hotd time 4000 - ns 1.8V sVecc <25V
600 —_ 2.5V sVcc £ 5.5V
600 -_ 1.8V g Vce < 2.5V 24FC256
250 — 2.5V sVcC 5 5.5V 24FC256
7 Tsu:sTA | Start condition setup time 4700 —_ ns 1.8V sVecec < 2.5V
600 —_ 2.5V sVee £ 5.5V
.- 600 — 1.8V g Vce < 2.5V 24FC256
250 —_ 2.5V VG £ 5.5V 24FC256
8 THD:DAT | Data input hold time o -— ns  |{Note 2)
9 Tsu:DaT |Data input setup time 250 - ns [1.8V<Vcc<2.5V
100 —_ 2.5V sVeCc 5.5V
100 — 1.8V < Vcc = 5.5V 24FC256
10 Tsu:sTo | Stop condition setup time 4000 - ns [1.8VsVcc<25V
600 — 2.5V sVeec s 5.5V
600 _— 1.8V sVee < 2.5V 24FC256
250 — 2.5V g Vce £ 5.5V 24FC256
1 Tsu:wP | WP setup time 000 | — ns |1.8VsVvee <25V
600 — 2.5Vsvececs 5.5V
600 — 1.8V s Vce £ 5.5V 24FC256
12 THD:wP | WP hold time 4700 — ns {1.8VsVee <25V
| 1300 — 25V sVeecg55v
1300 — 1.8V < Vce £ 5.5V 24FC256

Note 1: Not 100% tested. CB = total capacitance of one bus fine in pF.

2: As atransmitter, the device must provide an internal minimum delay tirne to tridge the undefined region
{minimum 300 ns} of the falling edge of SCL to avoid unintended generation of Start or Stop conditions.

3: The combined TSP and VHYS Specifications are due to new Schmitt Trigger inputs, which provide improved
noise spike suppression. This eliminates the need for a Ti specification for standard operation.

4: This parameter is not tested but ensured by characterization. For endurance estimates in a specific
application, please consult the Total Endurance™ Maodel, which can be obtained from Microchip’s web site:
www.microchip.com.
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24AA256/241 C256/24FC256

AC CHARACTERISTICS (Continued)

Electrical Characteristics:
Industriat (1):
Automotive (E}:

Vce = +1.8Vto 5.5V
Vee = +2.5Vto 5.5V

Ta = -40°C to +85°C
Ta=-40°Cto +125°C

Pa::m. Sym Characteristic Min Max Units Conditions
13 Taa Qutput valid from clock — "3500 ns [18V<sVcc<25V
(Note 2) - 900 25V <Vec <55V
— 900 1.8V < Ve < 2.5V 24FC256
— 400 2.5 V< Vce < 5,5V 24FC256
14 TeuF Bus free time: Time the bus 4700 - ns |1.8VsVcc<2.5V
must be free before a new 1300 — 25V sVvees55V
transmission can start 1300 - 1.8V <VcC < 2.5V 24FC256
500 —_— 2.5V < Ve < 5.5V 24FC256
15 Tor Output fall time from VIH 10+0,CB| 250 ns | All except, 24FC256 (Note 1)
minimum to ViL maximum 250 :
CB £ 100 pF
16 Tsp (nput filter spike suppression — 50 ns |All except, 24FC256 (Notes 1
(SDA and SCL pins) . and 3)
17 Twe Write cycle time (byte or — "5 ms |[—
page) N
18 — Endurance 1,000000 |  — cycles | 25°C {Note 4)
Note 1: Not 100% tested. CB = total capacitance of one bus line in pF.

2: As a transmitter, the device must provide an internal minimum delay time to bridge the undefined region
(minimum 300 ns) of the falling edge of SCL to avoid unintended generation of Start or Stop conditions.

3: The combined TsP and VHYs specifications are due to new Schmitt Trigger inputs, which provide improved
noise Spike suppression. This eliminates the need for a Ti specification for standard operation.

4: This parameter is not tested but ensured by characterdzation. For endurance estimates in a specific
application, please consuit the Total Endurance™ Madel, which can be obtained from Microchip’s web site:
www.microchip.com. ) :

FIGURE 1-1: BUS TIMING DATA

SCL

SDA
IN

SDA >(
ouT T
(protected)
WP )4?——'-—1 —e
{unprotected) by ;

DS21203M-page 4
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24AA256/241L.C256/24FC256

20 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 2-1.

TABLE 2-1: PIN FUNCTION TABLE
vame | 20 | S50 | Z2he | radee | wian | hw
AD 1 1 1 1 — 1 User Configurable Chip Select
Al 2 2 2 2 — 2 User Configurable Chip Select
{NC) — - — 3,45 1,2 —  {Not Connected
A2 3 3 3 6 3 3 User Configurable Chip Select
Vss 4 4 4 7 4 4 Ground
SDA 5 5 5 8 5 5 Serial Data
SCL 6 6 6 S 6 6 Serial Clock
{NC) — — — 10, 11, 12 —_ —_— Not Connected
WP 7 7 7 13 7 7 Write-Protect input
Vce 8 8 8 14 8 +1.8V to 5.5V (24 AA256)
+2.5V 1o 5.5V (241 C256}
+1.8V to 5.5V (24FC256)

21 A0, A1, A2 Chip Address Inputs

The AD, A1 and A2 inputs are used by the 24XX256 for
muliiple device operations. The levels on these inpuls
are compared with the corresponding bits in the slave
address. The chip is selected if the compare is true.

For the MSOP package only, pins AO and A1l are not
connected.

Up to eight devices (two for the MSOP package} may
be connected to the same bus by using different Chip
Select hit combinations. If these pins are lefi
unconnected, the inputs will be pulled down internally
to Vss. If they are tied to Vcc or driven high, the internal
pult-down circuitry is disabled.

In most applications, the chip address inputs AD, A1
and A2 are hard-wired to logic "0’ or logic '1'. For
applications in which these pins are controlled by a
microcontroller or other programmabie device, the chip
address pins must be driven to logic ‘¢’ or logic ‘1’
before normal device operation can proceed.

.

22 Serial Data (SDA)

This is a bidirectional pin used to transfer addresses
and data into and out of the device. it is an open drain
terminal. Therefore, the SDA bus requires a pull-up
resistor to Vcc (typical 10 kQ for 100 kHz, 2 kQ for
400 kHz and 1 MHz).

For normal data transter, SDA is allowed to change
only during SCL low. Changes during SCL high are
reserved for indicating the Start and Stop conditions.

2.3 Serial Clock {SCL)

This input is used to synchronize the data transfer 10
and from the device.

2.4 Write-Protect (WP)

This pin can be connected to either Vss, VCC or left
floating. Internal pull-down circuitry on this pin will keep
the device in the unprotected state if left floating. I tied
to Vss or left floating, normal memory operation is
enabled (readiwrite the entire memory 0000-7FFF).

if tied to VccC, write operations are inhibited. Read
operations are not affected.

3.0 FUNCTIONAL DESCRIPTION

The 24XX256 supports a bidirectional 2-wire bus and
data transmission protocol. A device that sends data
onto the bus is defined as a transmitter and a device
receiving data as a receiver. The bus must be
controlled by a master device which generates the
seriai clock (SCL), controls the bus access, and
generates the Start and Stop conditions while the
24XX256 works as a slave. Both master and slave can
operate as a transmitter or receiver, but the master
device determines which mode is activated.

© 2004 Micrechip Technology Inc.
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24AA256/241.C256/24FC256

4.0 BUS CHARACTERISTICS

The following bus protocol has been defined:
- Data transfer may be initiated only when the bus
is not busy.

= During data transfer, the data line must remain
stable whenever the clock line is high. Changes
in the data line, while the clock line is high, will be
interpreted as a Start or Stop condition,

Accordingly, the following bus conditions have been
defined {Figure 4-1).
41 Bus not Busy (A}

Both data and clock lines remain high,

4.2 Start Data Transfer (B)

A high-to-low transition of the SDA line while the clock
(SCL) is high, determines a Slant condition. All
commands must be preceded by a Start conditior.

4.3 Stop Data Transfer {C)

A low-to-high transition of the SDA line, while the clock
(SCL) is high, determines a Stop condition. All
operations must end with a Stop condition.

4.4 Data Valid (D)

The state of the data line represents valid data when,
after a Start condition, the data line is stable for the
duration of the high period of the clock signal.

The data on the line must be changed during the low
period of the clock signal. There is one bit of data per
clock pulse.

Each data transfer is initiated with a Start condition and
terminated with a Stop condition. The number of the
dala bytes transferred between the Start and Stop
conditions is determined by the master device.

4.5 Acknowledge

Ench receiving device, when addressed, is obliged to
generate an Acknowledge signai after the reception of
each byte. The master device must generate an extra
clock pulse which is associated with this Acknowledge
bk.

" Note: ~ The™ 24XX256° does ‘ot generate” any.
Ac,knomr[edge i it .an . interrdt
__programmifg cycledsin progress. .. <

A device lhat acknowledges must pull down the SDA
line during the acknowledge clock pulse in such a way
that the SDA line is stable low during the high period of
the acknowledge related clock pulse. Of course, setup
and hold times must be taken into account. During
reads, a master must signal an end of data to the slave
by NOT generating an Acknowledge bit on the last byte
that has been clocked out of the slave. In this case, the
slave (24XX256) will leave the data line high to enable
the master to generate the Stop condition.

DS21203M-page 6
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DIGITRON SC162A

2x16 LCD with back-light

Dimentions:

|—5.5 P2, 54x15=38.10 /—16-R0.5 n " 1 63—1 |__
o ol )
~d} [ L 5] ] A E— A"
- C
i [ I Il ] If = l I]\ [y r)
:”:]D " E ol i<3ss
L | 0| Fli=sse
| | 17 7
’ ]
4—R1.25-/£) }
56.20A A
04, S0 0V.A ) 8.5
®° $0.3 A 12,54
0505
—2. 6 o 0. 60
[ 1.4 3
]
= L
l— 11t |5
(.55
0.60

Pin Configuration ;

J/0 Pin |Symbol{ Description

Pin1 [Vss GND ( 0V)

Pin2 Moo Voltage Supply (+ 5V, + 5%)
Pin3 Mo LCD Driving Voltage

Pin4 RS Register Select

Pin5 [RW Read / Write

Ping |E Enable Signal

Pin7 |DB0 Data Bit 0

Pin8 [DB1 Data Bit 1

Pin9 [DB2 Data Bit 2

Pin 10 [DB3 Data Bit 3

Pin 11 |DB4 Data Bit 4

Pin 12 [DB5 Data Bit 5

Pin 13 |DB6 Data Bit &

Pin 14 |DB7 Data Bit 7

Pin 15 [BLA * Back-light "+ ve" supply (+ 4.2V)
Pin 16 |BLK Back-light - ve" supply { 0V)
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