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ABSTRACT

This project studies the development of camera automatic switch systems. The camera
automatic switch systems enable several cameras to operate and record objects properly and
clearly with infrared sensor. These camera systems record objects’ motions automatically and
stop recording when the sensor recognizes that the objects are no longer in motion. These camera
systems are designed for energy and time saving. They also have power supply backup. In

addition, the systems able to display via monitor which is suitable to use for security system.
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Output HUANMNTO TU/AW (Sink/Source) NTTUAVDY Input 11111 LS-
TTL 18 4 &2 dmiu Port 1 Bit figndam 1 eonun sz vy
11 High 910 Internal pull-up Faer1salFeusin nput 18 wazidle
aniloudan Logic ‘0° u fussWnszuaeenunld Fanszuaez Tna
U197 Internal pull-up fi’umq (IIL, on data sheet) uaﬂmnﬁ dmsy
80C52, 83C154 1uny 83C154D 91 Port 1.0 az P1.1 fﬂzmmmi%’am
i T2 , T2EX (T2: Timer 2 input , T2EX: Timer 2 *“ Capture " input)

Port 2 L‘f]‘Ll Bidirectional I/0 Port 8 Bit with Internal pull-up Li‘i'ﬁli‘ff i$hy
Output LUMUITO 5D/ (Sink/Source) N3itel Y9 Input ULV LS
TTL 14 4 &7 uonend Port 2 Sevimiiifiu Address Bus Tudan
994 High byte (PCH) “lumtﬁﬁﬁmscl‘fam External Memory ﬁ“l%'m‘s
914 Address LU 16 Bit 11‘!ﬂ1‘5ﬁy Logic ‘1° xgﬂﬁ'?'lxﬁl'lﬂ Strong-
Internal pult-up

Port 3 (314 Bidirectional I/0 Port § Bit with Internal pull-up uﬁ]ﬂmﬂﬁy

&7 ¥17139 v09 Port 3 387in13 14911l Special feature Y3 MCS-

51 fano 111l
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P3.0: RXD (Serial input port)
P3.1: TXD (Serial output port)
P3.2: INTO (External interrupt 0)
P3.3: INT1 (External interrupt 1)
P3.4: TO (Timer 0 external input)
P3.5: T1 {Timer 1 external input)
P3.6: WR (External data memory write strobe)
P3.7: RD (External data memory read strobe)
RST Reset fludyanafiouldiu Mcs adlumsfmuasiaudusieg
A13M1 Reset ﬁyﬂw’fmﬁmﬂﬂ%qﬁiiw"lvﬂﬁﬁ'mam 1ums Reset
ey Ios RST Aaafiogornarios 2 Machine cycles 19911173 Reset 18
ALE Address Latch Enable tfiudaynas o5 Tl 1dawas per gifudhi
LATCH luszniafisvos PCL pomndi PO dumial ALE Az
ponuIRaoana1( 1192001519 External memory 30'lal) iy
ad 16 voadymin Clock Faerunsothlldidugnnar iy
nesmouenldudetnlsialuns@idlunsAnaeiu Extemal data-

ar ¥ 4
memory AUy ALE sy Tunilagn

]
-~

ar é e
PSEN Program Store Enable tfiytna PSEN mqtflumgmmﬂ“l%’“luma Fetch

o

’ ¥
0 o a

#1390 External program memory unaz luvauiloilunis Fetch

o

’ L4 »
11979910 Internal program memory Qo PSEN Hazdinpaumos
3
o o y—— ) d
139 External data memory a1l PSEN vzl

EA External Access Tatmasondaana £4 1 High® M3 Fetch M

# Address 09N OFFFh (4K dm5U 80C51 ) 9% 18910 Internal-

¥ : 1 o = )
program memory uasduilu Address daud 1000h Aaziun1someIn
External program memory §1we E4 1910 “Low’ 13 Fetch MY

13
FINUAIZNTZAINU External program memory

XTALI Input to inverting oscillator amplifier nazlddhuiumsilou External-
clock
XTAL2 Output to inverting oscillator amplifier

83091
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2.4.2 Memory Organization in MCS-51

Logical separation of program and data memory

o
[ a ar F=1 ] o o o ]
MU Microcontroller  MCS-51 1ugnoonupin’s iwdsnrmdrdmiuiy

i o o v & = @
I'lj'iilﬂill(Op-COdC) LLﬁ$1’TL!')EJﬂ')11Jinfﬂ‘ﬂ5ULﬂU%ﬂEﬁﬂLLUﬂﬂﬂﬂﬂ1ﬂﬂL!'PNE']J

PROGRAM MEMORY DATA MEMORY
{READ ONLY} (READIWRITE)
FFFF FFFF
EXTERNAL
EXTERNAL X i
¥ =
] L e
j T P | INTERNAL
| E | FFH-|
. —_ i . | H
i EA=D ! ‘ EA=1 i
| EXTERNAL | ‘ INTERNAL ‘
;
| | |
! i i
|
! ! 0000
. f S 1 1014 1o S ——— 00 F
| o _
PSEN RD WR

3U% 2.14 muanudrseuuaz AN Y

- 3 . aw = Y Y Y
A159ALULYOY Data memory uuneonuil szhrliaruisoSonldan’]a laoly Address
o4 . v o A o g o = . ' 3/ ~ . e
o9 8 Bit 11in Fa9zin 1dea19as21u cpU Wity 8 Bit uani3 19 Address 183 8 Bit 1
¥y 4 o ' ¥ o o I 4 da
1¥51909A 111309 Internal data memory JAIAYS 256 AN KT (00h — FFh) Baniieq
) as o o 'Y 9 b4 )
wodmsumsldlumsmauves sunsuvuaGn uad1desms 199714 Data memory 711U
¥ o Y & Y Y =2 o 1
YN 92A0aUNI5 19914989 External data memory FIA U150 19N MDA MU Address

1w 16 Bit lauld DPTR : Data pointer {Data memory address register)
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[ ] o
FFFF! A FFFF AFFF
8K | IK
!Exrm\p; ek EXTERNAL L o
10001 .. BYES 000 4 BYTES
| ‘ EXTERVAL | EXTERNAL
o g | =
‘4KBYTES' ‘ | I 8KBYTES
wo MY Tom oMY o

519 2.15 HueALI s UNIBTY MCS-51

ap

d11483 Program memory aiiumwanuiiie Iifoed 1o uazasel gvanyn
64K Aumadmiu Mcs-s1 lunnu#sl Program  memory nwln Ao dAuitumaity
Tsunsuniolu IC 199 4K, 8K, 16K W30 32K Address (auuasyesIC #1%) dmiy
Address ﬁl}’lﬂﬂ’hﬁﬁﬂzlﬂu Program memory N18UDAN 77U MCS-51 ‘ﬁvlllfl Internal program-

»
memory TIHUTI Program memory mHumzagmﬂuaﬂﬁm‘?ﬂmsmu Extemal program-

memory Wu MCS-51 92 19 1dayann PSEN ( Program Store Enable )

2.4.2.1 External Data Memory

6 e 4 5] ' o o 3 I
@11 35U External data memory 4 ﬁm“l‘m‘n%’éﬂu“r‘i‘iE]Liltlu‘ﬂﬂy‘aad'lﬂvlﬂ 9T Address

. ¥
AonooNIN Program memory LA UA Y UIVDS External data Memory 1avianun 64K
»
= ] e o y g — petoung
Address Tun13@andNy External data memory Wi MCS-51 92 19v1dyg i RD uazsWR 1u

¥ 1
=¥ » 3 o ar o
n30iAAB9n13 19 External program memory 18 External data memory 33uMaiu 92114 Tay

msthdaas PSEN uaz RD 1s5iufiuTaols AND gate v¢ 1A daanmlunise Extemal-

Program / Data memory
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2.4.2.2 Program memory

0076H

INTERRUPT
LOCATONS OuzH

HEH

e BBYTES

0BH

RESET DMH

';l'ﬂﬁ 2.16 HAAIFA MUY Program memory

Program memory “lms‘immiaa?nﬁu GAﬁdlﬁﬂ CPU L?umsﬁwmﬁﬁamnms Reset A9g-
BUAISHIHANRIEIR Address 0000h Ly FNTY Address Audasaeutiy axdidumian
DHUDI ISR : Interrupt Service Routine 1auN15%191H¥09 Interrupt 11 MCS-51 dadadaya
Interrupt Whaniufeznsg TaamshanandaTsunsuludumisiidmuad det1umu
FM3U Interrupt 0 99NN 1WUDN B MCS-51 A5V drya0 Interrupt Aiufaznss Taanis
1913159 10310531 Address 0003h Lazd M Interrupt ARADIN Timer 0 Foznse TAAMS
#19mda11sun5 1y Address 000Bh 182 Interrupt 1 91NN 18UEN AN IAANTRINY
wigaTdsunsuly Address 0013 Tuusins Address S 1vualidman 1SR 111 vedimaduns
fuTsunsu'ld 8 Address 4381 ISR Aid0ans LﬂuTﬂSLLﬂsuﬁguq fezausalawh il

| i I3 9 o @ ar ] I |
uaduilu 1SR fornudafezdin 18 Taems ldds ump TdaTsunsuidesnisond
2.4.2.3 Data memory

Data memory 189 MSC-51 "y ilgmjaaamﬂu Internal data memory 11012 External data-

1 4 ¥ v
memory JABNT 19914UD4 Data memory NAX0IA M9l Address NUBNIINFUAIY
MCS-51 with 128 bytes Internal Data memory (510)

MCS-51 with 256 bytes Internal Data memory (U731)
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INDIRECT
ADDRESSING ONLY
FEFF| ; B0HTO FFH FFFFi a
: . i :
P ; i N | :
SFRs | ; 1 FFiSFRs . ;
FFloiRect | i : DRECT |11 |
ADDRESSING | | B4K ADDRESSING i BaK
g0 M L e | soomy |- ExBTYETRErfAL ’
77 DRECT& | | | EXTERNAL | FlORECTS | | !
INDIRECT @ | | INDIRECT | : |
ADORESSING | | l ADDRESSING © | |
ool i 'oooo: | oot | ‘'ooo0i o ]

‘gﬂ“?} 2.17 ua@9f4 Internal data memory!ng External data memory

2.4.2.4 WA NTN 014 (Internal data memory)

FEH o S -. -
UppER - ACCESSIBLE ACCESSIBLE
BY INDIRECT
128 ADDRESSING BY DIRECT
ONLY ADDRESSING |
soH | oy PORTS
7FH | 4 STATUS AND
| ACCESSIBLE | SPECIAL ‘ CONTROL BITS
LOWER | BYDIRECT FUNCTION TIMER
128 ‘ AND INDIRECT REGISTERS ~  REGISTERS
L ADDRESSING ‘ STRACK POINTER
ACCUMULATOR
oo T (ECT)

51 2.18 nameRanuwanuin el

or o 1 4 dl [ lé Qs L)
Fan159au 9N U Y09 Internal data memory 1z1ituf 31 Fainazgnuseanduemuy-
+ »
AR08 Ao Lower 128, Upper 128 iz SFR 11a291nN157 Internal data memory MUTIAG
a T ] 3 o 'y b ] b 4 =) . Y o
256 Anintunig 111351015919 Address @1nsavin 1A lae1HHne 8 Bit uaromaiavoens-
¥
SraneRmmustoya(Addressing mode) M1 18@ 111134049 Internal data memory Navun 384
o w9 ) ¥ ¥ A4 ¥ - - ¥ as
bytes TndmSUTOYAAIWA Address BOh — FFh 019190390yad Address 119 A2035909
. g Y o ' w W oA w Ju a4 o e W
Direct addressing 192 184 ayaisnauazduiuniso1ddoyan Address 1AUINUNY A
ad R . o 91 ' =] =
V0N Indirect addressing mﬂgﬂ%zmu'lﬂﬂ Memory luauwns Upper 128 1921 Address

AL Memory Tudanv03 SFR uasz 135 madndsdoyaiiuana i il
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2.4.2.5 Lower 128 bytes of internal data memory

7FH
BANK SELECT 2FH
BIT-ADDRESSABLE SPACE
BIT IN PSW (BIT ADDRESSABLE 0-7F
l 20H )
PFH]
11
18H
T7H
10 4 BANKS OF
10H o 8 REGISTERS
01 RO-R7
08H
075 RESET VALUE OF
00 0 STACK POINTER

gﬂ‘ﬁ 2.19 Lower 128 bytes of intemal data memory

¥
Internal data memory 128 fundansn vzlegimioudunynualy MCS-51m uuy

] =1 @ T 1 ¥ .
a9 Tawaziinisdamianagy) Tudauwes 32 bytes usn vz lFanuilu Register 4 4a yanz 8

2

register A0 RO — R7 Aaunsnionldauldnnfidnisg madongauoa Register Hozld
ez lavldanruzvosdoya 2 Bit Hoglu PSW : Program Status Word miseonuunly

> ] b ¥
anbot M9 19 Op-code NN 19 Register 1Y

.

o oo Ly =

»
9AN1910 Register bank 816 Address wiihiuiinudeyaiannsaGonldam iy
Qs . ¥ R = o ar =t 3 ar - !
3 AU Bit 1A 128 bit 1Av32Y Address dM5UN15i58n19911452A 1 Bit A9 00h — 7Fh
8 ] ] 4 dy by = ol
wozaoyn Tunna A luaIuve Lower 128 1 @11n35092 019D992875015909

Direct / Indirect addressing 310013 19 uvosfdanies 14



23

2.4.2.6 Upper 128 bytes of internal data memory

=

¥ [
nurn U ludIuv0s Upper 128 1 92308 1u MCS-51 nuuNi Internal  data-

memory 256 A UEHUIUNITI 131 80C52, 83C154 UaL 83C154D

FEH

NC BIT-ADDRESSABLE
SPACE

AVAILABLE AS STACK
SPACE IN BOC52/80C154
AMD 83C194D

NOT IMPLEMENTED
IN BOCO T

B0OH

gﬂﬁ 2.20 Upper 128 bytes of internal data memory

2.4.3 SFR: Special Function Register

FFH
EOH ACC
: REGISTER-MAPPED PORTS
: ADDRESSES THAT END IN
504 FORT 3 0,8 OR 9 ARE BIT-ADDRESSABLE
-PORT PINS
. -ACCUMULATOR
: -PSW
ADH PORT 2 (ETC)
a0H PORT 1
80H PCRTO

gﬂ'ﬁ 2.21 Llﬁﬂdgﬂﬁﬂ Special Function Register

Qs 3’ P cf = o ] . 94 = ] 1 [

msdafiuily SFR avdlufiuhlumainus ey Register 1Fuiaya1eg @y i

Timer, Accumulator, Port lateh Uag Register §1M51AAUMIMOIINRIAILAT Mol
' Y oo R W Py o WY  an . N Vo 4

1BU PSW n1sonsdeisdoyaly SFR 1 9291183075904 Direct addressing M1WU %3 MCS-

51 ezl sFR Rdlumasprumideusuludumiaondu uardmsy Mcs-51 uuad
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=; ;; u’; o o a ) v ar 13 d’ n‘ J
AMUAIANLTUNY Nuzlinisdivua dwmdaly SER miosaasunmsmiauimuiy uag
o ] ] e 1A = ¥ o . o ]
RN Address Tu SFR 04 16 AunmdshannsoFunldamluszav Bit 18 Aodumis
et 1Y =1 . o’/, 3
Tu SFR A1l Address DIN10A28 Oh 1Az 8h 1ABI2Y Bit address ALIA 80h - FFh 518a2i0uAu03

»
dumiadeyanaq lu SER sxiifudsii

8 Bytes
F8 FF
Fo B F7
E8 EF
E0 ACC E?
D8 DF
D0 | PSW D7
C8 | T2CON RCAP2L | RCAPZH | M2 | TH2 CF
C0 C7
B8 IP BF
BO P3 87
A3 IE AF
A0 P2 A7
98 | SCON | SBUF 8F
90 M g7
88 | TCON | TMOD T ™ THO | THY 8F
80 PO sp DPL DPH PCON | &7
)
Bit Addressable

A15199 2.1 UAAIIAZIBUAYDIR MR Tu SER

o () 1 1 : 1 o tod o
wen A g umiisaeg lu srr ozl ldgnldiamue msgmdeyanndummisids
»
T4 fwmuail wzdld ddguosnn daumsitoudeyaditlee hifiwalaq uastielsna
H ¥ 1
mhinasoudeya 1 Wl Tudumusi lilds muadl esninfusngnldamlums

& o s - a g
ﬂ']llf]llﬂﬂﬂﬁfuﬂ']‘jﬂ'lﬂ'IUT‘H]%LWNL‘IﬂHﬂuEm’Iﬂﬂ
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2.4.4 Accumulator

: o 1 ] o Vow ] R =1
W30 ACC Favzuamvudlunttganudinielyiiny oEoh Uuwia 8 Bit 11lu

Register 1 1Bnunn Juswasidsroing 9onys A

B Register

= 1 ] ] 1 ar = . b
figumislumidasnnudinieluwiiay oFoh Tvuie 8 Bit 9z 15 lunisnmnznims

oA 5 2w A =y Sy ¥
winiu vieo1s 19 lunmsinudeyadug Hdesnsnld

2.4.5 Program status word (PSW)
figmmuslumiaeanusinie i oDoh e 8 Bit uang Bit 93 U0R0IAA1E
199 luA3H9Inves CPU (Flag) Fudaz Bit ¥v99 PSW enunsodmualiilu 1 wiso 14

TauR1d3 SETB #59 CLRB N8 1408 19 1M 1US Bit Address 0 04 Bit 7 493 PSW (1111 0DOh

=
0§ OD7h

Stack Pointer

¥ »
sziiawmdalumiasanudinieluyiiny 081h HYUIA 8 Bit Register H 15¥@ MU
r o a 9 W [~ a ] dy
Tunae anusinielu 8051 Nezlyasaty Stacklunsiiauees MCS-51 fiwpe SP 1 9y
arda & o - 4 W Y ¥ e o 2 o o
tafimuiunoufivzimanuveya ldwd1d9 PUSH 59 CALL (M351a1u4ves SP flag
' 1 4
uanaeiu i Z80) MIMMUAR UMD Memory Noza 310t Stack Wuamsodmuald
1 =11 . ; o v A 1 i o
uRlaf 1814 internal data memory 11a210¥1015 Reset AnSuAuBS SP 9zANTY 07h T

o [ ' = i o ] |
TnsnudoyadumiiaEnue Stack (517 Internal data memory AU 08K

2.4.6 Data Pointer Register
1 d
Data Pointer (DPTR) 9208 luanmniisniiaeanuiiniolumify 82h nag 83h DPTR i
3t . . W A ) dy )Y dyo ]
sznov Td7e Register ¥119 8 Bit 2 iafe DPH uaz DPLAY DPTR #gl4lunisydumia
403901084 External data memory u1)1) 16 Bit Tun15un ludoyalu Register DPTR aznszih

1

#inz 16 Bit W38 8 Bit 11 14 (DPH, DPL)

PORT 0 §14 3
vdmmu s lumiaon 1o Tim Ity 8oh, 90h, 0ACh, OBOh 1311 Register ¥1410 8
R = 9/ as ' o ] o ' [ at 4 g
Bit n1aivoudoyn lfmissnnuswaasdumiailumsdetoya ldanes miug vos Mcs-
W e W ¥ “ '
51 doyafiouson l)azgn Lach A19 199 Register 1 wozlsngfuaaz Bit 999 Port 15U

] ¥ = ' o o 1 = . = =
@oudoya 18h TlAnuaeanuidumia son fezising Logic 0001 1000 Hiu1 7 90 Up4



26

1 J os i) ] . e 1 ]
Port 0 TuMs M0y 91N Register UANLA921TUNITOIUANTIZ Logic NIV ngaguanzy?

Ed
¥89 Port e

2.4.7 Serial Data Buffer (SBUF)

o 1 o "W = R ' ¥ or
LA MHUINUIOANU1N10 11N 171 99h e 8 Bit uaatnlngaes Nmﬂuuﬁ’mu

] . w A4 o o a 4 o w o ¥ P ' o &
A9 Register 2 AINUTDIALINY AIVUITTHILNVUBYANIZ TILUVVDYNTY UAZDNAIM U
q 'Y =4 9 = Y ¥ o a @ & w
TIHIUIVVOYAUVUDHUNTUNLV I Gl‘l—Jﬂ’IiHJfJ'iﬁJE)qujﬁl‘ll']ﬂ SBUF um:gmwu"lﬂuwmmu

o—

o o a 1 a [ T ' 3 =3 ' '
ﬂ‘]J%BE'ﬂ’CTTH‘E‘IJﬂ'Q uammﬁ’umiﬂd%ga TIUATIDIUVDUAIN SBUF ﬂ‘i]gl“]:juﬂ"l‘iﬂ'luﬂ']

24.8 TIMER Register

9949 Register (THO, TLO) (TH1, TL1) uag (TH2, TL2) c?mgj‘luﬁumﬁamhumm%
10y (SCh, 8Ah) (SDh, 8Bh) 1Az (0CDh, 0CCh) AdIRuF9z 18 umsHuavesnstiu
w16 Bit Tun319591ilu Timer 150 Counterlt 80C51 9% Timer 04 2 %A A Timer 0
uaz Timer 1 T Timer uAazyA9sd Register Y017 8 Bit 8 2 §2 IROIAUAINITUVO Timer
TAgsgads 16 Bit M3 1MUANITRIIUYDI2995 Timer JWHUUY Timer K30 Counter 1114 lag
MIfmualu Rf;gister TMOD ( Timer/Counter Mode Control Register ) M3%1971i Timer
92 1% Register 14 Timer 0 w58 1 fimstudwnulmfavesdyananninlumsiiaees
Timer W19 Counter  #9n13 14 Register THX taz TLX vmisvusuoulmdaves

Ayaraiidnnian To vie T1

2.4.9 Control Register
1P, IE #1350 1HMuagluuunNIsHiIaU azao1ugysIns Interrupt TMOD, TCON,
T2CON M iufimuaguuunIsviiauves Timer/Counter #az SCON azdmiviimua
31uDN1519UY83 Serial port 1A PCON sxdmiummungiuuuns lnwdesnuvoeda

CPU



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly



& a ¥ o [ N ~ = ' ' Y o N o N
wnansiidwenasianubdmsunislynuienisnwiniiu lueygislmihlulsyszlesuaunisan

lunnsailag edu BnviamudiludiauUadilent uavnesendisaivetenaisynasanidnisiluly
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2.53.2 mstﬁﬂné’m1n15dai’1’auﬂai‘}‘uaq'ﬁ'u Flnvesmofyy I s20EN1 uaz
diuudyausuniu
2.54 gﬂamvmséamssmuagnm
fidrofueg 2 uwu Ao uuuFe1AsUa (Synchronous)  uazuvvezFalasia
{Asynchronous)
2.5.4.1 MsFeesuuuFeTasiie (Synchronous)
msfudetoyn sxlidygranin duitudmimua Samazino madsdoyn sauey

ar ¥

= & T s o ] ] 1 o o e 4
dwBmdunile Wedudygadeyn desusu msdadygunnftueia

o U

1 2.26 msdearsuundeInsiia

2.5.4.1 MsAomsuuvozae lnsue (Asynchronous)

mssudidoya Taoii lisuiludes Tdganauiim e udv 19ddds uas

f15u fidasrdetoya My gluuvdeyanvuezdelnsia diznoudos 4 daw

1 2 3 4 5 6 7 8 9 10 12
1 L} ] r k ] 1 ) 1 ) 1] ) ]
_____ 1 : ] ] 3 : 1 t 1 : 1 1 I--_
¢ D 1 0 10 1 0 1 0 :
t t 1 ]
WAITSTAGE (START: DO + DV + D2 + D3 D8 + D5 1 D6 1+ D7 1pagiTyt STOP 1 STOP »
| BIT 4 ' : ' ' ‘ ) : | 1) o I 11
fe DATA . 1,152

3% 227 msdemsuyvesFalnsiia
A' (¥ ] L 4 = - =
-ifiolulimsdedoyn v1 data szfinouziiluladn *1° w30 anruznyaso (Waiting

stage)
- intududedoyacy Wt data i$huladn 0" Whudmau 1 dia Senhbadudu (Start bit)
- ymfufvzdududadoyn Tnodsind lusou (LSB)
- ufanmidawisaiin (oxiviehin 14 Tuegiumsndsi vennmesrhy)

- gatwmdaelain «1" edides | da (Haum 1, 1.5, w30 2 a) teuenshdugsdeyn
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- gamenuaaaTadn "1 omation 1 Ua (Huuia 1, 1.5, w30 2 1a) iMeudash
¥
dugadoyn

o L7 L7 1 o s b1 3 =
2.5.5 mssuuazdtioymmueynsudaniseoniudnuarmslynuld 3 wuune
= o . of 1 -] W =Y =1 T g
2.5.5.1 WUUFWWANT (Simplex) [Tun15de w305 udoya nuURAMGRAD NI

[ 4

2552 WIBANGINANT (Half Duplex) funisdaaziudoyanvvaduiu fe

2,5.5.3 wilds dndwnila sy aduiu luawnsasu-delunanfeann]d
o ar P =) as [
2.5.5.4 nUUHQAWaNT (Full Duplex) am1303u-aedoyalunandeaiula
da [¥] d A
2.5.6 ADUNINIADS HIKIUNDIA RS - 232 aznsiieune
" v 9 =1 o YR -
WAsTIIMsIFouauuy RS —232 zldnowmamosuuy DB-25 @9 ©39 DB-9
ar =] o I T ~1 oA a d L3
d noutlaaes DB-25 vrlinmaldenuios 9 wdu suReruaouiames iy DB-9
A A d.. ¥ A ar e ¥ v o = =
westnyion q nelFnulusaamsizilsyiuimsldauluninin SegnenidnTilTao
uanagaasdwmuaniuglhn 5.7
o ar A v = o ar L4 c:; -~
dmiumsiwernoneuiamestugUnsal meusnhuaaslugilh 5.8 gnaslugiuans
=8 9 “ y ] 4 1
nefiemaludeyalugn 5.8 (M) Wumsdeudeuuy Null Modem w3omsieuABLLL
(Y ] o ) 4 3 o {
Tavasa Taolideeknu Ty drulugy 5.8 () dumsiFeudouny Null Modem ludnuaus i
¥ o = 9 ¥ A e e 1y S ¥ o w ow Y ¥
Tenedyaounes 3 iduTaadunils dmsvdsdoyn dndudmivivdeyaunziduga-

kY d o a = 4 o ] o g Y
"fnUL'ﬂuﬂiTJﬂ ﬁTﬁS’U'ﬁ'IfJaui‘JUﬂﬁﬁ'lﬁﬂ'\‘i'ﬂ'l\'i'lu1ullﬂa$%1ﬁlﬂ~3w05ﬂﬂ‘l§ﬂiﬂ RS 232 Nﬂﬂﬁ
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25-PIN CONNECTOR

PROTECTIVE GROURD —
TRAMSMIT DATA LINE (TDY) —
RECEIVE DATA UNE {FRD) -
REQUEST TOSEND (RT5) |
CLEARTOSEND (CTS) —]
DATA SET READY (DSR)Y
SIGNAL GROUND
DATA CARTUER DETECT {DOR)
RESERVED
RESERVED
UNABSONED =
SECONDARY DED 1
SECCHOARY CTS

COOGO0

L0000 0

SECOHDARY TO
TRAMSMITCLOCK
SCCOMDART RO
RECENVER CLOCK
LOCALLOOPEACK
EEGONDWRY ATS
DATATERNINAL READY (DTR)
AEMOCTE LODPRACK
RING INDICATE {RY)
OATA RATE DETECT
TRANSMITCLOCK
st wobr

(M) §iUu DB-25

8-PIN GOMNECTOR

DATA CABRIER DETRET DG 1
RE CEIWE DATA LINE (RO
TRANSMIT DATA LINE (TD.
DATA TERMIHAL. RFALTY (RS
GROUNDA.(

0G0 oy

CATA SET READY (DSR)
REQUEST TO BEND {RTE)
CLEAR TO SENDICTR
RING INDICATE {Rf}

(%) #uv DB-9

51l 2.28 namsmisdavvesnouiiiniaeine SneynsuaLIATEIY RS-232

» .
DATA Carrier Detect: DCD H39919(38071 Carrier detect: CD U1 vzueaiWiiiolnts

[ ¥
dedyanuninngunsaifeasdoya sy TudAndmiuasFoulnd anileslildgneld

QUUINUA

2
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Code program #l¥luminaasa

#include<reg51.h>
#include<lcd 8bit .h>
#include<STDIO.H>
sbit sensor0 = P170;
sbit sensorl = P1~1;
sbit sensor2 = P142;
shit sensor3 = P173;
shit sensor4 = P1°4;
shit sensor5 = PI*5;
shit pirl = P176;

sbit outl = P210;

shit out2 = P27

shit out3 = P2#2;

sbit outd = P2"3;

sbit swi =P3"3;

sbit sw2 = P374;

shit sw3 = P3"5;

shit swd = P177;
unsigned int time_up;
bitmode =0 ;

int count = 0,

int count2 = 20;

int buff;

void switch2() interrupt 0

{ mode = ~mode;

void time() interrupt 1 { THO =0x4C;
TLO =0x00;

count++;



iflcount>=20)

{

count =0;
count2--;
}

i

void service()
{ char blackup;
if(RE) { RI=0;
blackup = SBUF;

if(blackup == 0x41)
{ mode =0;
TI=10;
SBUF=71; //Auto Mode
while(~TI);
T1=0;
}
else if(blackup == 0x42)
{mode=1;
TI=0;
SBUF=72; /Manual Mode
while(~TT};
TI=0;
}
else if(blackup == 0x43)
{ while(~RI);
Ri=0,
blackup = SBUF;
TRO0=0;
count?=20;

led_puts{(0xD0," "%



switch(blackup)

{
case 0x44 1 { lcd puts(0x80,"Camerz 1");

out! =1I;

out2 =0;

out3 =10

outd = {;
TI=10;
SBUF=65;
while(~TI);
TI=0; } break;

case 0x45 : { lcd_puts{0x80,"Camera 2");

outl =0;

out2 = 1;

out3 =0;

outd =0,
TI=10;
SBUF=66;
while(~TT),

TI=0; } break;
case 0x46 : {lcd puts(0x80,"Camera 3");

outl =0;

out2 =0,

out =1,

outd = 0;
TI=10;
SBUF=67;
while(~TI);

TI=0; } break;
case 0x47 :  { lcd_puts(0x80,"Camera 4");
outi =0,

oui?2 = 0;



out3 =0

outd = I;

}
}
else if (blackup == 0x50)
{ while(~R1):
RI=0;

time_up = SBUF;

i
iflmy { T1=0; }
}
}
void dmsec (unsigned int count)
{ #/ mSec Delay 11.0592 Mhz
unsigned int i; /7 Keil v7.08

while (count)
{i=225; while (i>0} i--;

count—-;

void main{void)}

{
sensor) = 1;
sensorl = 1;
sensor? = 1;
sensor3 =1,

sensord = 1;

TI=0;
SBUF=68;
while(~TT);

TI=0;} break;



sensor5 = 1;

pirl = 1;
outl =1;
out2 =§;
outd =1;
outd =1;
EA=1;
ET0=1;
EX0=1;
ITO =1 ;
SCON=0x50;
TMOD=0x21;
TH1=0xFD;
TL1=0xFDy
RI=0;
TI=0;
TR1=1;
THO =0x4C;
TLO =0x00;
TRO =1,
led_init();

Icd_puts(0x80,"Camera I");

outl=1

out2 = ();

outd =0

outd = 0;

mode =0; /fAuto Mode
TI=0;
SBUF=65;
while{~TI);
TI=0;



dmsec(50);
TI=0;
SBUF=69; //stop Rec,

while(~TI);
TI=0,
dmsec(20);
TI=0;

SBUF=71; //Auto Mode

while(~TI);
Ti=0;
while(1)
{
if(RI) { service(); }
iflmode==0) /I Auto Mode
{ TRO=1;
TI=0;
SBUF=71; /fAuto Mode
while(~TI);

TE=0;
iflcount2>=0)
{
buff = count2/10;
led_puts(0xD0,”  Time out ");
led_puts(0xC0,"Record!™);
lcd_command(0xDE},
led_text(buff+0x30);
buff = count2%10;
lcd_text(buff+0x30);
TI=0;
SBUF=70; // Rec.
while(~TD);



TI=0;

else // Time out
{ led_puts(0x80,"Camera 1");
led_puts(0xDO," Stanby!");
led puts(0xCO," "),
outl = 1;
out? =0
out3 =0
outd = 0;
TRO=0;
TI=0;
SBUF=65;
while(~TI);
TI=0;
dmsec(50);
TI= 0
SBUF=69; //stop Rec.
while(~TI);
TI=0,
if(pirl ==1)
{ count2 =20;

led_puts(0x80,"Camera 2");

{ outl =0

out2 = 1;

out3 =90;

outd = 0;
TI=0;
SBUF=66;
while(~TI);

TI=0; }



}
ifi{sensor0==0 {| sensorl==1)&&(sensor2==0||sensor3==0)&&(sensord==0||sensors==0))
{ TRO=1;
count2 =20;

fcd_puts(0x80,"Camera 2");

{ outl =0;
out2 = 1;
out3 =0Q;
outd =0
TI=0;
SBUF=66;
while(~TT);

=0; }
H
else if{sensor2==1 || sensor3==1)
{ TRO=1;
count2 =20;

lcd_puts{0x80,"Camera 3");

{outl =0;
out2 =0,
out3 = I;
outd = (;
TI=0;
SBUF=67;
while(~TI);
TI=0; }
}
else if(sensord==1 || sensor5==1)
{ TRO=1;
count2 =20;

lcd_puts(0x80,"Camera 4");

{ outl =0



out2 = 0

out3 = 0;

outd4 = 1;
TI=0;
SBUF=68;
while(~TT};
TI=0;}

}
else if{(sensor(==0{|sensor1==1)&&(sensor2==1|[sensor3==[ ) &&(sensord=—{}|sensor5==0})

{ TRO=1;
count? =20;

lcd_puts(0x80,"Camera 2");

{ outl =

out2 = 1;

out3 = (;

outd = 0;
TI=0;
SBUF=66;
while(~TT);
TI=0; }

}

else ifl(sensor2==1||sensor3==1)&& (sensord==1|[sensor5==1))
{ TRO=1;
count2 =20,

lcd_puts(0x80,"Camera 3");

{ outl =0;
out2 =0,
out3 = 1;
outd = (;
T =0
SBUF=67;

while(~TT);



TI=0; }

}
else / Manual Mode
{ TRO=0;
count2=20;
led puts(0xDB," ")

TI=0;

SBUF=72;// Manual Mode
while(~TI);

TI=0;

iflswl==0) {lcd puts(0x80,"Camera 1");

outl =1;

out2 =0

out3 =0

outd =0,
TI=0;
SBUF=65;
while(~TI);
TI=0;}

iflsw2==0) { led puts(0x30,"Camera 2");

outl =0;

out2=1;

out3 = (;

outd = 0;
TI=10;
SBUF=66;
while(~TT);
TI=0; }

iflsw3==0) { lcd_puts(0x80,"Camera 3");
outl =0;

out2 =0;



out3 = 1;

outd = (),
TI=0;
SBUF=6T,
while(~TI};
T1=0; }

iflsw4==0) { lcd puts(0x80,"Camera 4");

outl = ¢;
out2 = Q;
out3 =0;
outd = 1
T1=0;
SBUF=68;
while(~TI);
TI=0; }
}
iflmode ==0)
{ led puts(0x90,"Auto Mode "), }
else
{ led_puts(0x90,"Manual Mode™);

led puts(OxC0," ™)

led_puts{0xDO,"Select Cam?");  }
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CD4066B
CMOS QUAD BILATERAL SWITCH

SCHSD51D —NOVEMBER 1988 — REVISED SEPTEMBER 2003

15-V Digital or +7.5-V Peak-to-Peak ® Matched Control-Input to Signal-Output
Switching Capacitance: Reduces Output Signal
125-(2 Typical On-State Resistance for 15-V Transients
Operation ® Frequency Response, Switch On = 40 MHz
Switch On-State Resistance Matched to Typical
Within 5 Q Over 15-V Signal-Input Range ® 100% Tested for Quiescent Current at 20 V
On-5tate Resistance Flat Over Full ® 5.V, 10-V, and 15-V Parametric Ratings
Peak-to-Peak Signal Range ® Meets All Requirements of JEDEC Tentative
High On/Off Cutput-Voltage Ratio: 80 dB Standard No. 13-B, Standard Specifications
Typical at fig = 10 kHz, R = 1 kQ2 for Description of “B” Series CMOS
High Degree of Linearity: <0.5% Distortion Devices
Typical at fig = 1 kHz, V;s =5 V p-p, ® Applications:
Vpp-Vss2 10V, R =10k - Apalog Signal Switching/Multiplexing:
Extremely Low Off-State Switch Leakage, Signal Gating, Modulator, Squelch
Resulting in Very Low Offset Current and Control, Demodulator, Chopper,
High Effective Off-State Resistance: 10 pA Commutating Switch o
Typical at Vpp - Vgg = 10V, Ta = 25°C — Digital Signal Switching/Multiplexing
Ext Iv High Contro! Input Imped — Transmission-Gate Logic Implementation
xtremely High Lon rol nput Impedance — Analog-to-Digital and Digital-to-Analog
(Control Circuit Isolated From Signal Conversion
» " . 12 "
Cireuit): 1074 Q Typical ~ Digital Control of Frequency, impedance,
Low Crosstalk Between Switches: -50 dB Phase, and Analog-Signal Gain

Typicai at fig =8 MHz, R_ = 1 kQ

E, F, M, NS, OR PW PACKAGE

(TOP VIEW)
SIG A INIOUT []1 w 14]] Vop
SIGAOUTIN ]2 13[} CONTROL A
SIGBOUT/N f}3 12[J CONTROL D
SIG B INFOUT (] 4 11{] SIG D INfOUT
CONTROLB [}5 10{] SIG D QUT/IN
CONTROL C {}6 9]] SIG C OUT/IN
Vss []7 8]] SIG C IN/OUT

description/ordering information

The CD4066B is a quad bilateral switch intended for the transmission or multiplexing of analog or digital signals.
It is pin-for-pin compatible with the CD4016B, but exhibits a much lower on-state resistance. in addition, the
on-state resistance is relatively constant over the full signal-input range.

The CD4066B consists of four bilateral switches, each with independent controls. Both the p and the n devices
in a given switch are biased on or off simultaneously by the control signal. As shown in Figure 1, the weli of the
n-channel device on each swilch is tied to either the input (when the switch is on) or to Vg g (when the switch
is off). This configuration efiminates the variation of the switch-transistor threshold voltage with input signal and,
thus, keeps the on-state resistance low over the full operating-signal range.

The advantages over single-channet switches include peak input-signal voltage swings equal to the full supply
voltage and more constant on-state impedance over the input-signal range. However, for sample-and-hold
applications, the CD4016B is recommended.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instrumants semiconductor products and disclaimers thereto appears at the end of this data sheet.

Copyright & 2003, Texas tnsiruments Incorporated
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS0510 - NOVEMBER 1998 — REVISED SEPTEMBER 2003

description/ordering information (continued)

ORDERING INFORMATION
K PACKAGEY PART NUMBER | MARKING
CDIP -F Tube of 25 CD4066BF3A CD4066BF3A
PDIP - E Tube of 25 CD4066BE CD4066BE
Tube of 50 CD4066BM
SOIC-M Reel of 2500 CD4066BMB6 CD41066BM

-55"C 1o 125°C

Reel of 250 CD4066BMT
SOP - NS Reel of 2000 CD4066BNSR CD4066B
Tube of 90 CD4066BPW
TSSOP - PW CMO6EB
Reel of 2000 CD4066BPWR

1 Package drawings, standard packing quantities, thermal data, symbolization, and PCB design
guidefines are available at www.ti.com/sc/package.

Switch

Control
AN In

|__.
Control n
VCT b

Vss

Vss

T All control inputs are protected by the CMOS protection network.,
NOTES: A. Allpsubstrates are connected to Vpp.
B. Normal operation control-line biasing: switch on (logic 1), Vi = Vpp: switch off {logic ), Vo = Vgs
C. Signai-level range: Vgg < Vis < Vpp 52052911

Figure 1. Schematic Diagram of One-of-Four Identical Switches and Associated Control Circuitry

"5’ TEXAS
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CD4066B
CMOS QUAD BILATERAL SWITCH

SCHS0510 - NOVEMBER 1998 - REVISED SEFTEMBER 2003

absolute maximum ratings over operating free-air temperature (uniess otherwise noted)t

DC supply-voltage range, Vpp (voltages referenced to Vgg terminal) .................... —05Vio20V
Input voltage range, Vig (all inputs) ...... ....... ... ... ... e —-0.5VioVpp+05V
DC input current, iy (anyone input) ... e +10 mA
Package thermal impedance, 0 (see Note 1): Epackage ... .. ... .. ... .. . ... 80°C/W
Mpackage ... ......ccciiiiiiiiiiiiiae 86°C/W
NSpackage ......... ... it iaiiinnn 76°CAWV
PWpackage ..........c.ciiiiiiiiiiiianinn. 113°C/W

Lead temperature (during soldering):
At distance 1/16 £ 1/32 inch (1,59 0,79 mm) fromcase for10smax ..............c.ooven... 265°C
Storage temperature range, Tty -« -« o v veeni i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may aflect device reliability.

NOTE 1: The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN MAX| UNIT
Supply voltage 3 18 v
Operating free-air temperature -55 125 °C
]
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electrical characteristics

LIMITS AT INDICATED TEMPERATURES

‘Q?‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS vin | Voo 25°C UNIT
_EFe o oC 125°C
) v 55°C | ~40°C | 85 TYP  MAX
0,5 5 0.25 0.25 7.5 75 0.01 0.25
\ Quiescent device 0,16 | 10 05} 05 15 151 001 05 A
cumrent 0,15 15 1 1 30 30 0.01 1
0,20 ¢ 20 5 5 150 150 0.02 5
Signal Inputs (Vjg)} and Outputs (Vog)
Ve = VoD 5 800 [ 850 { 1200 | 1300{ 470 1050
R = 10 kQ returned
. On-state resistance [Voo = Vss) 10 | 310 330 s00 550 | 180 400} q
0N (max) o = 7 .
Vis =VssteVpp 15 200 =210 300 320 | 125 240
On-state resistance 5 1
Alon  difference between Ry =10k, Ve =Vpp 10 10 Q
any two switches 15 5
; Vc=Vpp=5V,Vss=-5V,
THD :pla! h.an'nomc Vis(p-p) =2V (sine wave centered on 0 V), 0.4 %
istortion "~ ;
R = 10k, fig = 1-kHz sine wave
-3-dB cutoff
Ve =Vpp=5V.Vgg=-5V, Vis(p—p) =5V
frequency (sine wave centered on 0V}, R =1 k(1 40 MHz
{switch on)
—50-dB feedthrough | Vo = Vg5 =-5V, Vigipp)=o V ; MH
frequency (switch off) | {sine wave centered on0 V), R = 1 k2 z
Inputioutput leakage |Vo =0V, Vis =18V, Vpg=0V;
lis current {switch off) and 18 +0.1 +.1 +1 1 |12 +0.1 pA
{masx} Vo=0V, Vis=0V Vg =18V
VeiA)=Vpp =5V,
-50-dB crosstalk Vo(B)=Vgg=-5V, 8 MH
frequency Vig(A) = 5 Vp-p. 50-Q2 source, z
R =1k
Ry =200 k&, V¢ = VDD, 5 20 40
Propagation delay Vgg = GND, C =50 pF,
g  (signalinput bo Vig=10Vv 10 10 20 ns
signal output) {square wave centered on 5 V),
tr, ty=20ns 15 7 15
Cis  Input capacitance Vpp=5V,Vgc=Vgg=~5V 8 pF
Cos Outputcapacitance |Vpp=5V,Vo=Vgg=-5V 8 pF
Cios Feedthrough Vop=5V.Vg=Vgg=-5V 0.5 pF
I _ - ]
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