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ABSTRACT

This thesis presents theory and procedures of security system via telephone. The
system consist of infraled circuit , magnetic switch circuit , fire alarm circuit and warning
system via telephone. The objective is to design and install alarm equipment and alarm
equipment via telephone.

The project has been conducted as in the following steps. First, design electrical
circuit for security system consist of infrared circuit , magnetic switch circuit , fire alarm
circuit and warning system via telephone. Then, the computer program written by MICRO
C and MPLAB. Its tasks are send message to LCD screen for indicate door location is
opened. Lastly, the experiments are conducted. The results show that alarm system can be

worked completely.
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q

GSM AT COMMAND

AT COMMAND 71fgNn9 4 Un55u-a4 SMS

A

o M = 9 v [ A YA ] @
¥AfM1d9 AT COMMAND flfduInsmiledoldloguinuis  Wamssiugu
=1

4 A 3 ' = o

H v Y
Tmﬁ‘wwﬁaaa,mnﬁammuuumm’?, ATIVTVUVICAVAUUIN Lmﬂluﬁﬁ%zﬂanmmmmﬁdﬁ

g o

Ne IR UMTTU-a9 SMS 1111
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ADBUY

AT

o

[ o o A 4
udda 11 lumsasnasuanuniouveginsal drglnsel

N{DUITADUNAVNII OK

AT+CSMP

Set SMS text mode parameters

AT+CMGF

[ o wio Y = 9
Message Format (U dasmuagiunuvesdeninunag lvuaag
20N ay
= Y
AT+CMGF = 1 fip udaatonnylugluuy TEXT

AT+CMGF = 0 fia uaasdonulugiuuy PDU CODE

AT+CMGS

@9 SMS EX: AT+CMGS="+66XXXXXXX""

AT+CMGL

List SMS 1§ufds naaasien1sves

smslugtunusineg

AT+CMGL=0 Ao uandonuii 185uundalilde 1 (‘REC
UNREAD”)

ATHCMGL=1 o ltanadanui 145 unaze1uds (‘REC READ?)
AT+CMGL=2 i tanadennuiiiy Buazd i 18d e (“sTo
UNSENT”)

AT+CMGL=3 fip uanadennuiiiuBuazdeeanud (“sto
SENT”)

AT+CMGL=4 A9 HAAIMDANUNINUA (“ALL”)

AT+CMGR

Read SMS (Hus1ds 714011

AT+CMGD

a3 oA, 4 { g { o ] {
Delete SMS 1lumida nlslumsavdoanunnu Bndwman

Y
ADINIT

AT+CMGW

=

I 6 o { @ ~
Write SMS to Memory (Hufda 1 1#dsudonnuudiiuin Bn

SIM/ME

v [ H

M1 2.7 UaaIf1dd AT COMMAND NNgIv09AUMIaa SMS




22

2.7.5 SERIAL COMMUNICATION

Serial communication fin M3SuLAzadadoyaszringUnsaliuaedyyinlavddoya

a 1 4 @ ' I~ a o a o
lURazinnoiieany uialdiuasauuufio wuudalasid (Synchronous) MazuuuosFIAsTa

(Asynchronous)

msdeasnuugalasiia (Synchronous)

o a

@ 1 & g ) @ 1 ' v
mssudadoyn wiidaanuininm Fuiludfimua Sanaznar msdedoya Srvegiae

= Y é 9 1w @ 9 o ] ] " @ ad o
DAL UYL 1°Kﬂﬂﬂ YUIUUDYA AIDYIUTU NITAITYYIUIINAYVDIA

QU

v

510 2.15 wansdyaruuEmtudyanadeyavesmsToa UL Ias e (Asynchronous)

Y

msaemsuuvezdalasiia (Asynchronous)

o A

[ (LY P 1o O 9 A o a [l 9 [ 9Yq Y v 1 @
mssudedoya Tneh lisuludes Bdganauinm saude uaszlylidide uazdasy I

dasrdadeyanniny suuudeyanvvesdilastia Uszneudie 4 diufe

Y U

'
a a 3

1. DASUAY (Start bit) Hvu1al Un

a v

IS A a
2. UAYYA (Data) ¥UUIR 5,6,7 13D 8 UA

a Qdy & % = a A A
3. UANTIVABUNIIA (Parity bit) HUUIA 1 Uﬂﬂ’i’i)‘lllll

4. Uanga (Stop bit) Huw1a 1,1.5,2 Ua

FamITY! STOP 4

WAIT STAGE | START

o BIT

po + D1« D2 + D3

D4 D5 = DB v DY

Fy
o
=
=
g
¥

13152

511 2.16 uamamsdadoyamsdeaisuuuezdalnsiia (Asynchronous)
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A Ty

] [ a o
iolifimsaadoya 11 data vzfianruziiluaein "1" wie d01UENYATE (Waiting stage)
§y A [l a I o a T a A > o:’/l <
dieFududadoyanz1ian data ifuaein "om iWudwau 1 O Sonhrdasudu (Start bit) 9n1UA

aliagh 1 a ’la 9 ¥ (K
oy Tavdsiadldou (LsB) udimudiewiiata (a:inielin1d Yuediums

U

@
S_S
()]
Y o
Se
P
oL
Lo
e

a 1 1 Y 3 a 1 9 a =) A a :ﬂ'
FAARNAT ‘lJﬂQ‘VNﬁENthJ) ANWAWAILADIN "1" DYNUDY 1 UA (vau1a 1, 1.5, 159 2 UA) IND
v

2.7.6 M3lFnuUnesNBYNTH RS232
4 @ 1A oy v s
msdoasuuveynsu WuhlanudingaenisldaululasaeuInsamosun wie
Y a g < a o a 1 A
annsaldutluiud wazeemmves pc  iludunauaziordyalunisAanenioniugu

Jd 9 o 1 Y =] Y ' 3 A
TuTasnouInsaaos Arodannnedniod iives 3 [dumiiy Ao

- gedadaNy TX

o o

- @195 UduNIM RX

g 9

- @18 GND

a 4 ' v d?l LY a
TavdnAvosaoynsy RS-232C sxansanaa1e 11 50 W laslszuia Iuediy viia

YOI AT N, TTOLNN, uag Usu dyana sunIu

51/l 217 wosmoYNIUYEY PC DBY AR (Male)

~ ¢ s o
31]71 2.18 Wﬂiﬂﬂuﬂinﬂlﬂ\?@ﬂﬂimﬂ']ﬂuﬂﬂ DB9 14y (Female)

[ 4 @
= W@;ﬂf’)iéﬂillsﬂ@\i PC %ztﬂuﬂaumﬂmaiuuu DB9 ﬂ?é} (Male)

4 t4 < 4 v A
-WoINBUNTH mﬂQQﬂﬂﬁmﬂWﬂuaﬂ ﬂglﬂi‘lﬂ@uluﬂlﬂ@ﬁuuu DB9 #1718 (FeMale)



uaAIM3iav vesneutinimes aynsUNLIL DBY HaznINMslFaumaY

Pin Description Type

1 Data Carrier Detect (DCD) Input
2 Received Data (RXD) Input
3 Transmitted Data (TXD) Output
4 Data Terminal Ready (DTR) Output
5 Signal Ground (GND) Input
6 Data Set Ready (DSR) Input
7 Request To Send (RTS) Output
8 Clear to Send (CTS) Input
9 Ring Indicator (RI) Input

A v d d Y o a 5%
mﬁwauﬂaqﬂmmqﬂﬂ‘immﬂm)mﬂnﬂﬂﬂauwammmm’ﬂﬂ DB9

3 T#D T=D 3
P D e RxD 2
LTS RS 7
8 CTS CTs 8
4 DTR DTR 4
5 DSR D5R B
5 GND—— GND §

517 220 Mm3ouregUnsainIUBAKIL DBY UL Null modem

U
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3 TXD 1D 3
> RXD 4w RD 2
7 RTS RIS 7
8 CTS CTS 3
4 DTR OTR 4
B DSR DSR 6
5 GND———————GND 5

‘Llﬁ 2.21 msmaﬂﬂsmmﬂuaﬂmu DB9 1y 3 1y

MIMNUVBIN T YY1
XD Juniilddsdoya
RXD ifluvild5udeya
S 1o qy ' s Aa 1y oA '
DTR taaaan1Izwosainilalfanu DSR asrvaouimesn Nandedae iWaegnie lai
ifie lawoinoynsu 11 DTR 92 ON i Wginsalldsunswivesmsaadodas Tu
a v ' d Y = v
YauziAeIAIzns1aaoUY1 DSR 1glnsaindauno 1y
g 1 ' d {a v 1 1
RTS uaasannzneiaidesmsdedoyn ,CTS asradeuineiniiiadond doimyal
) A v Ay I y Y = A d o
Yoya nieliillodeenisdadeyau RTS 92 ON uazezdidoyassniiv TXD iioduesanie

A o g ' <Y A ) A '
OFF Glu“umzlﬂﬂ’)ﬂuﬂﬂzﬂi')%ﬁ@u‘u'] TS 'J’]q‘l]ﬂimﬂﬂ\‘]ﬂ'ﬁcﬂﬂgﬂqmagﬁﬂia‘lu

GND %1 ground

v

ILAVAYYIUUDI RS232

sydudaamyay RS232
v
+15 7

+3 ]
U et e sl -
=

-15

seeiudggnaaas TTL
v

+5

0 T

311 2.22 szAVTYIUVDY RS232C UAZTEAUT Y I1UVDI TTL
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@ A a £ o w LY A v g A a @ 4 A
° ﬂJiy’]ﬂ!ﬁlJﬂ’JuVILﬂﬂSchluﬁ']fJu']ﬁﬂquU'lmNﬂﬂxll“jqﬂu!ﬂull'Jﬂ!N@W]ﬂ‘“ﬂ'ﬂﬂﬁ']:]u WD

v o 2 Y a [ A ' ' 2
floafudygrasuniuil Seeonuuuussiu vesaodn "1" Wuay Aeeylurie-3v o -
15V d2UUs99U ¥0aaedn "0" aglugia 3V Da+15V  uazmai svAudyana ve9

k4
v R

[l ' 4 1 o 3 o o &
RS232 01133 +15V A1 -15V fiive Idaemedygia 1y 14 Inavu Aniudkuiluizdos

{ @ [ < v [
17299511 a8U5ZAVIT IAUUDY RS232 ¥ UTZAVLSIAUUDY TTL

2.7.7 Asynchronous serial interface 521313 PC iy PIC16F877

=]
mE =
L=} (84 o
‘i e P w
s g 2 ¢ L R aq
o T e I 2»~—-——2 RIOR Vol THY FRAPGD [
1 a lz a1 PRI AT FRAFGT [——5
L) =] T RAHANY RS by
‘ | 5', Py v- ._.._._]‘ l—j e R AD 10 FRa i
[ v tow 12
=3 By = —g| PARIN FRAPTM [
o ES T ia " @ | FURAL TOEI) R o
= n \‘Qﬂ n ] PASARITE. R R gy
L - e i ) g FEINERY AP RO T gy
5 = I E,":Om 2 o T e s T voo o
S B v o TagF P RCATTHANT i i o
o= i rn <3|y | - o T e FonEyer |- -
Y I a 3 %y 12 e T ROy i =
] 1] RLiER
§ R R |— | UITHOLK N FIRMFSEn [y
g ——l— N i ] I F=aKaur e
%8 F EMALE. e ] s ST B L ke s o e A =
= s S PRI PG ZI0072 = L
e = £ $rmd PO e o
ok, ] RORTRITOL RALTONSOA fr—
- FoREe FOIFTFD 55—
S PO PSR ROAREL [
zzr‘_ﬂ\ it att
)
o 5
. T—"z
& 5
o ; &
P D
O———w: %
D
E)
=2
R MALE =

COMPUTER COMPORT

31 2.23 uaAIM 3 FBNABIEM I 381N PC AL PIC16F877

sUuuudyanm SERIAL

START bito bit1 bit2 bit3 bit4 bits bite bit7 STOP

31 224 uaaguuudya I SERIAL

v

Y i S 19 A v v P & A Y
Yoyauy serial anyMzNIIAIRIBNINTUANAIY START bit Faazianiu o udamuy
: : - : S g S

0 bit 0 84 bit 7 (Ul bit 0 A0 bit F10gAVD byte) 3MNTUNIZAVN18AI STOP bit FI91]

v g ) = y L& I LA ﬂ o a v
ﬂ1lﬂu 1 61u'1.|’]@ﬂ5<]@1ﬂﬂ311 parity bit "IN"UZLII‘N bit Nt uﬂ’mﬁ’Jilﬁ'EJ‘Uﬂ’ﬂiJNﬂ‘wmﬂmmﬂmgaﬂmm
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1 byte Hi51MM5d9¥390g521319 bit7 g STOP bit Iag STOP TATTANUIIA 1, 1+1/2 130

< 1o
2 bit A IFUAWAMNNUA

2.7.8 REGISTER %04 PIC #1ifieN 1 SERIAL COMMUNICATION

) ¥
11099115192 1A5 AU Asynchronous A41THIT19L N5 register A199) TUNTUUUY

Asynchronous
REGISTERS ASSOCIATED WITH ASYNCHRONOUS RECEPTION

Value on: Value on

Address | Mame Bit7 Bits Bit5 | Bit4 | Bit3 Bit 2 Bit 4 Bit 0 POR, all other
BOR Resets

ok FIR1 ESPEY [ ADIE | ORI | OTXIF | SEPIF | COPUF | TMRZIF L IMRIF GE00 DO00
18h RCSTA BEEN Rxa | SREM | CREM | ADDEN| FERR | DERK | RXOD 3990 00N
145 ROREG |USART Recsive Registar v 29 0000 | 9000 49ud
Boh PIE1 PEpIEtt | oADIE RCIE TRIE | SSPIE | COPUE ] THBZEPTMRUE | 2000 0000 | 4600 4000
a5t 1X51A GERE TRo IXERSPSYNG]E = BREH | TR 1X80 | ao0a -510 | 4000 -01D
& SPERG | Bawd Rate Generalor Reqiky 2000 0000 | 9000 J000 |

Lagand: = unknown, « = unimplemanted lacations m

9197 2.8 1IR3 REGISTER 194 PIC MN8N SERIAL COMMUNICATION

Y

PIR1 register TnNeV03Hn0 RCIF itaz TXIF

RAN-0 R0 R-C R-i1 RAN-0 R0

Ri

JLCH] I

RAN-0

[pspien | aniE | Roir [ oouF | sspiF | coPtiF | TR2IF | TMR1IF |

bit7
M5197 2.9 11dA4 PIR1 register

"W { { & g
RCIF 11U 1 11w buffer Nhwihinsudoya serial Ay

[

"o = A o 9y = v SR
N1NY 0 U0 buffer ‘VWHWN"IV]TU"U@Qﬁ serial HHIN

v v < A o Yy A1y 3 3 ]
TXIF 10U 1 11893 buffer NNIUUINTIUDY a serial HUIAY

" = A o y &1y
INNY 0 K18 buffer NNIUUINTIUDY e serial ‘L!“L!'JN

Bt

acbas U, Shaded nalls seo not used or Asynchronous Recoption
Mole 10 Rits PEBIE and PSPIF are reservad an the 20-pin devices, always maintan hese bis clear,




Y o o

RCSTA register 11li register fifendasiumsiudeya

RAN-0 RO RAN0 RONV-0 RIW-0 R-0 R-0 F-x
SPEM | RX9 SREM | CREN | ADDEN | FERR OERR RXED
bit? Bt

A13197 2.10 11eA9 RCSTA register

Bit7 SPEN 11U 1 a7 Serial port enable (0 1@ 1# 19971 serial port 1)

AL 0 MIED Serial port disble

[

Bit6 RX9 AU 1 Maneds aiadoya 1 bytes NTURVUIA 9 bits

[

1 =1 EJ d' =1 5
INNY 0 PO AUINVDYA 1 bytes NTUNUUIA 8 bits

Bits SREN 151 lajau’a bit #lunsaif 191100 Asynchronous

[
Y =

Bit4 CREN WA 1 vuneds snualiimssudeuaidnuiegieneiiio

U

a9 ]

1o = ] ya [ " A
NN 0 HUTYIN "lJJGlﬁllﬂ'li'i‘U"U't)Qﬁ‘VII.GU'IJJ'IﬂEJNGIi’JLUEN

v ¥ b
Bit3 ADDEN  (fasvinisidsdoyauy 8 bit aesivg liaule dail

=® @

- ) % 2 a a v Sy
Bit2 FERR N1NY 1 U8D3 U Frame error (NAYU ‘U"U'ﬂga‘ﬂ"lﬂ i

Yy =2 1 a XK ) A v
iy 0 Maneda 18T Frame error IRauAUdoyan 185y

3 V@ 2 A a v gy
Bitl OERR IN1NY 1 U8 U Overrun error (NAVYY U‘UE]%ljﬁ‘V]vlﬂ 1

VW =< = a X v AN v
i 0 vnede 18 Overrun error iR UN DYDY 145U

: : g a - v ady I~ 3
BitORX9D luilah 9 vesdoyalunsainvoyaiuuuy 9 bits

o

b Ay d' v &
RCREG register ABVDYAVUIN 1 byte mu"lﬂmﬂmﬂuaﬂclummwu



3 1< . d' d' 9 [ v 9
TXSTA register 11 register NINYIVDINUNTAIVIYA

RAY-0 RAVD RAW-D RAN-O -0 R0 R-1 A0
CSRG | TxA I TXKEN J SYMNC — BERGH TRMT T®ED
kit? hit0
M9199 2.11 TXSTA register
Bit7 CSRC 1351 lsjanTa bit Hlunsaifi 191wy Asynchronous
s 1w =® o Y g ! =
Bit6 TX9 IN1NY 1 A8 ﬂ?‘l"fi‘!ﬂalﬂlﬂuﬂ”liﬁﬂuﬂﬂ 9 bit
Y =3 o 9 o ! s
MINY 0 N80 ﬂWﬂuﬂﬂlﬂlﬂuﬂﬁﬁ\uL‘U‘U 8 bit
o 1w = vy )y Y
Bit5 TXEN MNINY 1 KUY ﬂi‘qli’yl'lﬂﬂlﬂllﬂ'liﬂ\i‘llﬂigﬁ
1w =3 ] YA ! Y
i 0 vneds Tdoygialiimsdedeya
" v o v
Bit4 SYNC 118U 1 naned idumsadauuy Synchronous mode
" v <] 1
WY 0 Hanede iumsanuy Asynchronous mode
Bit3 Tifims1dau
Bit2 BRGH Tu Asynchronous mode NIED
[ = S 2
AU 1 HUYNI !‘IJ‘LHL‘UU High speed
Y |
M1AY 0 M8 1T Low speed
Bitl TRMT N8 bit NUAAIADIULVYDY Transmitt Shift register
U 1 Munena i TSR 119
" = < 1<
ALY 0 ©eDe 11U TSR 1AN
A Y 2 = Y o 1 2
Bit0 TXOD  1iludioya bit i 9 razdinmisdauy 9 bit

29
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Y A

PIE1 UaineU89A® RCIE, TXIE

R0 RAWW-D RAMSO  RANSD  RAND  RAW-D RAW-0 RO
| pspiE | ADIE | RCIE | TXIE | SSPIE | coPilE | THMR2IE | TMR1IE |
bil? kil

M519N 2.12 LAY PIE] register

'
o o) -i2:9)

2 1w 2 o Yy = a d?l Y A
Bit5 RCIE Ny 1 T‘ill’]f]ﬂﬁﬂ1ﬂu@al‘ﬂllﬂ']§ interrupt Lﬂﬂmu‘lﬂlﬂﬂﬂqﬂ"ﬁﬁﬂﬂlaga NN
3 <
serial 18139 1 byte
Y =2 169 Y 9 a d? YA o v 9 i <
MmNy 0 ﬁllTUﬂ\‘]‘lllclﬂllﬂ'li nterrupt Lﬂﬂﬂluhlﬂmammﬁ‘usuagamﬂ serial L8139

1 byte

Bit4 TXIE 1Ay 1 ninededmualiiing interrpt ifadin Idiiloshmsdadeya  nisserial
<
1939 1 byte

" W = 19 YA 3 a d? ¥ A o g 9 , <
NIy 0 ﬁll']ﬂﬂﬂulﬂ&l‘ﬂllﬂTS interrupt mmu"lmmmmiﬁwmgawn serial Le139
& A 5 oo v oA
SPBRG register A9 register NNV UANTN baud rate

2.7.9 MIAMUINHIAT Baud rate

BAUD RATE FORMULA
SYNC BRGH = D {Low Speed) BRGH = 1 {High Speed}
a iazynchronous i Baud Rate = Fosc/iBdiX+1)) Baud Rate= Fosci16iX+11)
L CSynchronous Baud Rate = FOSCA4ix+ 1) MA

% =valuz in SPEBRG (U to 255;

M5197 2.13 HEAIMIAUINY 1A Baud rate

gasn1#funam A1 Baud rate Iuegin 2 I dafle SYNC fu BRGH udoninligns
1128411 Baud Rate
Baud Rate = Fosc / (64(X+1))

EX Fosc =4 MHz, BRGH = 1, Baud Rate = 19200 bps §91n@15199% 1dA1 SPBRG = 207
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= w U >

2.8 lodSuszaunssnu MAX 232
A (v o @ I = Aq Yo y A o 1y
lodUSuszauusadu Max 232 Wu'led 16 i ldhmnnlumssvdatoyauuveynsy
2 ' o [ o A o @ [ =
(serial) 5¥11199Unsal TTL/CMOS fAunesn Rs-232 TaeledlSussduuseau MAX 232 3
Foanalumssudoyaunueynsy seial) 2 Foamanaziivoamalumsasdeyauuvoynsu
(serial) 2 ¥0aN19 TasearranmeluvesleFUSuseauusIan MAX 232 630299303390 Y
(voltage doubler) 18229930 UNOTHLTIRY (voltage inverter) 21ATNINTIRUIUITAR MR
[ [ 4 4 a 4 @ [ A o Y A o

enszAUNsIauIn 5 Taaidlu 10 Than wazaesdunesaussamilulsesniimiinndy
o 7 4 :/‘ ° Y A o daA @ ' ~ '
dayaun +10 Taniu —10 Than 12993 iseesimihnnanifevnedyyIvnounIzaIonn

11l&awesn RS-232

+5V-Powered, Mulftichannel RS-232
Drivers/Receivers

TR VIEW

E‘ Y
o] o

DIP/SO

CAPACITANGE (uF)
DEVICE . 84, ¢V 09, ¢
MAX220 &) 4]
MAX232 16 6
MAX2324 01 61 83 43

51l 225 FAumisndgyranazisesmelu ledlTussaunsdu MAX 232

2.81 mamnuvedlediusziunssdnu MAX 232
1. ilodadoyanen TasloddSuszduusedu MAX 232 azFudeyavinglnsel

v 9y
TTL/CMOS £ TX IN 91031 To@5u5edunsadu MAX 232 a2¥1n58n52aUIT 01U
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v

Y < A I 1 - ] o A (%
doyalviilu +10 Trannse 10 12N uagaieonu1NV1 TX OUT HIUWOITN RS-232 INDAIUDYD
ao ludaginsaimeuen

2. iesudoyadh Taolodisuszduusedu MAX 232 wiudeyanidennainginsel

v
ABUBNAILNDSN RS-232 1NHav1 RX IN ve4 lodSuseauus iy MAX 232 i lodysy
v v o Y 1Y £ v g s A 4
TTAVUTIRY MAX 232 avfiimsuasszdunssduvesdoyaliiiu o Taannse 5 Taan uas

deveniiann RX OUT ievimsdsdeyase lilfiginsel TTL/CMOS

2.9 msauNIdiaaINaluy LCD
2.9:1 Tﬂi\iﬁ%"lﬂ“ﬁ%ﬂ”l‘iﬁ141uﬂlﬂﬂﬂﬂllﬁﬂQNﬂLCD

Y ' @ £y a A = E
ﬂ’]ialﬁlﬁ'\ufﬂﬂllﬁﬂﬂwasjﬂﬂu PIC ﬂgﬂﬂ\u‘ﬂﬂuTﬂiL!ﬂiillW'ﬂﬂ'J‘Uﬂllﬂ151!ﬂﬂQWﬂﬂﬂu1%@

Tavmsdadeyasoamiatadeya (Data Bus) vesvaudasna LCD Tasmsaadoyall 2 uy Ao
3
wuy 8 ia dedoyanenyr Do-D7 uasuuy 4 Tn dedoyavenvl D4-D7 wonndalindyann

2]

a (2
VAU A1)

LED DIEPLAY 162

317 2.26 NdYYIUVOWBUAAINA LCD YUIA 16 % 2 UTTNA
11 VSS #oaaniil
912 vDD flua Wiaee1#fuee LCD vu1a +5VDC

I o [ 1Y [
913 VEE Wunlddmsvisuanuainmiiee

1< v A v o o i Ly v
14 RS Hunudasamuzvesdayanaioonniauiaiim NifluidanSodoya duilu

a93n 0 Aefmda duiuaedn 1 amiumseudeyasinveudaina
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1 7-14 (D0-D7) WlundmsuAeuniosudeyaserineouaananugunsainiguen



UNN 3

Hann1I09 NI

1995710z 19 e Mo usenelutulseneudle 29958 uNs TR 29T INY
] I @ [ A iy aa Q g A £
WIHAN 2995A599VATU LAZI9IADUAUHIUNIDBUDATA (LCD) Lag INTANNUDDD(sms) ¥

S A v 1 dy
51Ua$lﬂﬁlﬂ1]ﬂ\1ﬂﬂ‘lﬂu

3.1 23950unsusA

3.1.1 MSMNHYDNINDT

1 v g Trwmmdl, o Bo v

= 1 4 o a W o H
G’I'J'Nﬂifﬂgﬁﬂﬂ 2 AIUANYNUAD AITVLUASAIA Lﬁﬂ‘ﬂ'lﬂ1iﬂﬂﬁ')ﬂ“b’ SW “IjﬂﬂTﬂuﬂﬂ')'liJa

U

IC1/1 IC1/2 1IC/3 wimsnanawnesnut Tag ICI/1 9gwanAI101lseu1a 250Hz 90011

AYAY IC1/2 NANAMIHE 37-41 kHz Aeudaliiviu s vee IC13 Wovimswauiuanuon
~ F o9 b/ = -

nanIao IC1/4Rgndeunudnen 6 ¥991C1/3 FInaAANAYILUY 10HZ ANNDNNHDIIZYNNTL

Tae1C13  fouddlidh TR uevmedyaalius iy roudelinimasasursusanely

@ A

= g A 1 y o a 2 1 g A
NYANITY Lll’ﬂTll@‘ﬁﬂ'lﬂi‘Uulﬂi’]Jﬂauﬂu‘V\li'llﬁﬂﬁ]'lﬂ@]’Jﬁﬂ ﬂ?TNﬂﬁ%%ﬂﬁﬂﬁﬂ’]'ﬂJﬂWTﬂ&’
3
A

o Ao = ) ) A o o v 2 4
DONIUINADAITINDN Tﬂﬂﬂ??hﬂﬂ?uﬁ]%gﬂﬁﬂ‘lﬂﬂﬂ TR4 TRS Lwammsmmaﬂﬂgmﬂmﬂlmwwu n

4 =

41 C Y94 TR4 WADMUAIAT BUADUNININAY 1 Holauuafafu 2995911un1ana i

a v A

Taw 1C1 w181 30 Jundi LED3 azfiadas 1o IC1 mgawiamuas LED3 dy IC2 faziiau

L4

LED4 azaaidunan 1 w17 uadsniouadianduiniaas 2 Wolauuiie IC2 981319711 LED4 92

v
v [ o '

a = o ' d’l ' o a dy 1=
mm‘f]unm 1 110 ludwmuai IC ﬂz‘hmnmsm: LED3 ilzlliJﬂﬂ muumtmmmﬂmnmi

E 4 v
o A

] ] v
ninnawthileinnaes 12 sxda TR3 WeduSiad dntunnaied 1c2 HhanSiadazing
9 a =) <0 VY o [ A @ ' I~ ] Y
Frwiiga ouT vossiadlih ldedursesifens TR1 uag TR2 derfludeesnisaiandiasl
) b4

Auau IC1IC2 eillaaiad afausn LED2 vzlifa 1c1,1c2 9z liansamnu]d s

' a < o @ o
MInu29na1lseunss 1 419 LED2 fig IC1,IC2 Nagii1au 1adiauui1ie LEDS uaavaeiinms

SULADUNTUTA

3.1.2 agimainu

¢ 1a

t4
- AIAFOENAMINUA 1 f’ﬁﬁﬂummum LED3 3&af Taofurusflozruanarlszanm

U



30 e s wih ludaadad uaa litaaind LED4 vzfaniousadiau

4

a 1A o ] Y @ a o A = 7 o < =1
- AINYDYNAULTUR 2 MUAUNUULTI LED4 %zmmummzsmﬂmmmﬂunm 1 UIMN

DL
n o
N

L
il
-

I

519 3.2 2999MATUBUNIUIA



36

d
3.2 1905AAVUIKAN

3.2.1 M3y
4 1 o ] é Y @ []
diotielilidhnens c2 agimsilszy Il lasdunie R3 Feluneuiinvasifenszdslal

o ' a a ' 3 da "o 4 < 4 g o
1/]NTHLLﬂﬂl'lfﬂ$Lﬂﬂ“r‘igﬂﬂﬂﬁ?ﬂ“gllumﬁﬂﬁﬂﬂﬂﬂﬂﬂlcﬁulm@illélﬁﬂﬁ'lu Lﬁﬂ C2 ‘515%11/‘]5]31/]111”1}‘1]1 13

U

Y v o o 1o T A a) a A | I~ o
994 1172 1 Ilaw e aeuilgadwsiousenzda ik ualos wilaadndiuimanazia

v [ v

T 12 g faiudian 10 Ssi Ilgetlounduidhan 12 el 1C1/1 wag 1C1/2 vhawdn min
nﬂ' o ' d' o 9 o =1 =1 1 = A 19
15O U SW anedumvad 2 vzt I TR1 TR2 TR3 a1 iives Teadudsanouoonu a1

v o ' oA i v ' o a i o o a
ogludumiiai 1 aeudlagda hilidoudon 3 sghinisfamnsalliumars auduld ifa

' a 0 4 a ad A A A a
msuianalszuna 10-15 Jui Weruanal 10-15 INIziTsuR NN WA 1lA

a ' < a o ' o { o

adadusimandhauay ca aziinmsnsa Ilriiunie R7 %ld e 4 Bld TR1 TR2 TR3 nga

° = = VY el o [~ ) 9y S o v Y A
MINMNUTEIIINYA Llﬂﬂ’]lﬂﬂﬁ?ﬂ%ull!ﬁﬁﬂﬂ']\?hlj !ﬁﬂ\iﬂﬂﬁﬂﬁﬂ\jﬂ’quﬂﬁ@ﬂq

3.3.2 Msi@enmathay
1. fwnian 3 wnudediune OFF
Y A o oA o 1o ] a a A '
2. fudownduniei 2 29sazds ik nusyniaanantszunm 10-15 Inienig
Y 9 1 @ 3 A‘i a s v @ A 1y

nanlfisesnvinthuden ndsnntiuiios ulauazilalseg ideassaiuitazngaiod uadn
Wadszgiaiifeazdinaoa uadufendmmniei 1 dusulanasdadszqivsazdaliae lu
o et [ 1 ol ' v A SN o
fumsfhzfunbanand idis ldaadad uadus biGenadadimmanineny 3 ndann

a a L3} o 1 a <] @
Uszquiila 10-15 TnfiFeeszdeduiniiudrznyaes uadutladszgie I iduanzdaig

O +9V.

) TR4

i O
SENSOR o

SWi2

~ e gl <]
31]71 3.3 NATAIABLUINAN



33 1

sasmeu W lna

3.3.1 Mmsmauvessasaaulnlneg

[
=

37

Y Ia 7 o e Y] N a A A a
Li’ﬂalﬂﬂaiNﬁlﬂ@iiuﬂ’]ﬁﬂi’)ﬂﬂﬂq‘ﬂﬂﬁﬂ!ﬂ11ﬂ'ﬂll5'f]uLﬂﬂﬂJULlﬁguﬂanlﬁﬂdmﬂglﬂﬂqw

9 Y a o o @ 9 Ao 9 Isa 4
TndmnnnueugunusimualasTisunsuazinuasieduanueuiia ldnnmesianes

u’/’ o =) = d‘l 1 Y d' 1 9 a ' o A vy Y
"ll'lﬂuu‘m111!“1J‘iU‘IJW]EJUNE)H‘I"U'J']?]TIMSGUV]El'luhlﬂ’sI\‘]LﬂUﬂ'ﬂﬂTﬁuﬂﬁ‘iﬂ‘lﬂJ 2IMINAIUIDUYN

a o < A A A a
NUNMUUANITUTYUADULLAS LED ATEWITY

OC in
{B-12V})

o I iry
:‘I"—\Cl

Q1

PICIBFS2TA
DC ouf +5 Vol o
. o,
2 5 Ak
Vout __}'_ T AN 5
2 R Ics RIS
it iy A 1% i
S5 el —" H—
e [ \SUPRLY} & \.
A

o +5 Vol

R5

o

THERMISTO
LED1 7
R
\

A

51 3.4 299s@en I lndl

3.3.2 agimsrinu

1 v @ = @ d' @ < '
1. Aourad18 WA U2995NITIAN6-12 Volt 1 DC in 9zdUNAIAY LED supply @719

o da I'4 4 [l [ a
2. dunesiawmosuldanudou nsoudou I Indszdudvandoudull LED nszwnsu

A ' Ja /9 v d A A yg VoA
3 !1]@!5']ﬂﬂﬂﬂlﬂﬂﬁllﬁmﬂﬁclﬂlﬂuﬁﬂ Lﬂﬁf]\i!ﬂ@ulfl‘lﬁl‘lﬁuﬂﬂgﬁQQﬁﬂlﬁU\nmg LED‘WEJﬂ

ATENTU



38

3.3.3 Wadmnsaveslilsunsu

o A A D] v s ¢ X Ao a !
ﬂ'lﬁ‘VIN']LlﬂJle,ﬂi'ﬂﬂmﬂu‘lw‘lﬂllﬁ']ﬂﬂﬁﬂl!ﬁﬂ\?ﬂ’wiwa?%'lﬁﬂ YIN iymﬂmauvgm 1 ¥84

[

4 = kY

' 4 a Iq Y U 1 9 £ Ja o I v
Tagsoginssitmoinanes l5lunisoiumanudeugunesimaessznlasuanusowiluai

=

[ o 1 1w i o o 4
anuiumuiay 1¥dyanaedyn 2 ¥eedonu LED uazieasvnudounevudiing laviiod
v Y

anwfeouguiumnasld Tsunsuezdudeaniouny LED nsgnsuaunigumgiizding

START

A 4

NN UA

I~
91 RBO 1ag RB1 {1y

OUTPUT

A

I~ a
1991 RB1 Wuasan «0”

AuilaFeufou wiey LED

517 3.5 TainsavesTisunsu



=)

=) v A o  dA
34 'J\‘]%ilﬂi’)uﬂﬂN'IH‘YIN%’é)!!i’)ﬂ"lfﬂlmziﬂiﬂWﬂNﬂﬂ’é) (sms)

OBCHCLKIN
OSCZCLKOUT |
TCTRVRRTHY

RAAND

RALANY

RAZANZVREF-

RAVANIVREFe
Kt

PASIANGEE  RCOTI0SO/TICKI

 RouTioBICCRZ
REVANSRT
REHANGGUR
REZANTEE

o A @ A @ S A
E‘IJT'I 3.6 Llﬁﬂ\ﬂ\i"ﬂ’im@‘LlﬂEJW'I‘L!‘V]Ni]E)LL@ﬁ%ﬂLLﬁ%TﬂSﬂ‘W‘ﬂJJElﬂEl (sms)

39



L8 4 A A ]
3.4.1 a1 sansuaaInan1enoLeada Lag MNOURIUNIL sms

START

T Y

A NABUAINTLNEN

g 3/ A
AIVOYAUTAINANNIDLUDAYA

1 AT command run1e

wosaoynsn (rs232)

Y

GSM module @1 sms 84

a q’/’ 1 Y
nngavnaan 13

~ il Py A '
31]7] 3.7 Twﬁﬁ611']'5SF]I‘]J'iliﬂﬁlm'lil!.ﬁﬂ\?Naﬂ’]ﬂ%ﬂll'ﬂacﬁﬂ LA MIDUNTUNN sms

40



=
UNN 4
N1IINAAaN
4.1 MINAABINTINUVRIIDTIUNTUSA

nngifeanzisudunislfam nanfe minmadelimsdadyanadunsusalids

B
MasulA LED nedaennaagiaznssnsy

519 4.1 uﬁmﬂmumauﬁu“l%’am

Y

A o @ a 4 A o a 9 a @ []
1NNITINANDI ﬁiﬂtﬂﬁ]ﬂﬂﬁ“}’ﬂ\ﬂuqﬂmﬁ’m% 1 LllE]‘V]'Iﬂ'lS!‘lJﬂGl%\‘l'luﬂ’lﬂlJﬂuJJ']‘lNﬂ'l’i’chi

E4
Toynaudursusaazin I 11 %19 uaz LED Fmties azAa 9101 IC1 szngaiiauudl IC 2

" v =

Waude ¥ LED duasda wioudsdygraudouiousoninasgl



42

o

.

\ .
G
.
.

BERE

J1Y

ICm

IC1 197U

A
o 9

2 LEeNanIU

Jun 4.

Mude

da Gia1C2

3

&

IC 2 N9

A
o 1D

3 AN DIU

31 4



43

19 A a [ i o v A a
l!@m']ﬁ']ﬂlﬂE)Uﬁ'JWlﬂﬂUQﬁ'Jﬁ"]f 2 IC2 AZNMNIUNUN UAZLED 4 369

16 wle 102 MU

d’ d’l o @ A
317 4.4 uaaaaIue e IC 2 MNURUN

4.2 fni‘ﬂﬂﬁﬂﬂﬂ1iﬁ1ﬂ'l1-!‘1]6\1?Qﬂiﬁ%ﬂﬁ;’!!ﬁ!ﬂﬁﬂ

a 9

o a J.gL =] Y [ v @ (=) 1 A A
l'iiJﬂuﬂ'liVlN']uﬂ'JW]ﬂLiJlﬂﬁﬂ‘ﬂgﬂi&’ﬂ'ﬂﬂu'ﬂg (ﬂigﬂﬂﬂ) um%wﬂuumimmmmau
3 o a o 4 a J o a a
niniuden lsadnd 1 uazasudouainglduenoenainny (Uszaila) Useinaio wsuaung

a7 4 3 a o o a 1 @ o a - o
wazlszpuadasulivanaany (ﬂizﬂ”ﬂﬂ) ATULAY Nﬁlli']ﬂ{]'ﬂ ﬁﬂﬂﬂ?ﬂﬂﬂﬂﬁ%ﬂ']m 10 IUIMN VY
4 L= A [
IHDIICAUTUUADUAIDD NN
d’: A a o a A L 2 a o ] < 9 1 [ o
ANUUADUADUTIAFUINTINY 2 °lma'e)ummuumaniwaanmamnnu HaguIuN
@ [} d’l ') [P=—| q’l Y a A ' < Y ' a A ::y A A
ﬂi%‘,ﬂ‘ﬂﬂuclﬁll muufﬂxm"lnmam ‘VNVl'J 15 UM Laauuumaﬂ“lwaanmaaﬂm ADUUISULAYN

20NNAT 1N



44

~ R e i ]
31 4.5 2995adndusvan

o A v

4.3 MInaaaImsnNuuaIasneu il
@ S v a A ] 9 '
P1NNITINAADY llla'ﬂ']ﬂ'lilﬂﬂcl‘lf\ﬂu LED SUPPLY 9899333353617 llﬁglllﬂclﬂﬂ:]']l]iauuﬂ
sa P A 9 ° a N A A A P
INDIUNINDT '3\1%5lﬂ@uvlwvlﬂllfﬂgﬂ']ﬂ'lﬂlﬁﬂq LED NIYNIY U U YUNDUDDNUT LUDLIND T

a Yo ) a do = o 9
31ﬁlﬂﬂﬂﬂﬁﬂﬂ?"ﬂﬁﬂ“tﬂﬂﬂﬂ'lﬂﬂﬂ uﬂﬁ‘m\ﬂuu’c’rﬂ\‘lmgﬂ



- b W

PLY

4' a A d’l Ia Yo 9 a :‘ o
ETJTI 4.7 1@ LED ASWIUINDU mamasmmaﬂmummsaumuﬂﬂmuﬂ

45



46

=) v v A [ dA A
4.4 ﬂ]i‘ﬂﬂ%’li’)x‘i')\?ﬂ‘i!ﬂﬂuﬂEJN'IM‘VIN%@!!E)EI"UG]!!Q:JTIiﬂW‘ﬂﬁJﬁ)ﬂi’) (sms)

d' A v aA o I A
31]7] 4.8 tlﬁﬂ\‘l’.]d‘tlim’ﬂuﬂﬂwluﬂ'lﬁlﬂLlﬂﬁ"ﬂﬂllﬁzh’liﬁW’ﬂlJE]ﬂ’ﬂ (sms)

A

= v ad @ A = A Ve Q), a <
’Ni]’im’ﬂuﬂEJNTH‘V]Nﬂﬂll@ﬁ“ﬁﬂllﬁzi‘ﬂiﬂwﬂuﬂﬂﬂ (sms) UNIILFOUADNU WNITTINY

9 ]

[ I~ A o ] ~ a ~ ] P @ S A
Huian lW@iguﬂ1llﬂuQﬂi$@‘1’lQﬂLﬂﬂ Ll'ﬁleﬂ'lifN‘U’f]ﬂ'J']iJW']u‘VYNsmSL‘lJ'IT‘V]iﬂW‘V]ll@ﬂf) Tﬂﬂ

v
10T UANHULATADAGT



%
L
L
&
%
L
L
LS

t-ﬂ' v A o A @ JAH A
E‘Llﬂ 4.9 Llﬁﬂ\iﬂ'lﬁﬂﬂ’.)\'lﬂimﬂuﬂﬂw']u‘lﬂ']ﬂi]'ﬂll'ﬂﬁ“ﬁﬂllﬁziﬂﬁﬂwqﬂﬂﬂﬂﬂ (sms)

A o A ) aa &y
LiJ'EWl'lﬂ'liLﬂﬂlﬂﬁNcl‘ﬁQ'lu VUUDAFAVSVUUDAINU welcome

47



48

= ) o
31]7] 4.10 LAANUBAIN welcome UHIDUDAKA

S o a Lo \'a [ aa o [} ~
mﬂuummwmmmmmGmmmaﬂ'lﬂﬂmqﬁ imuaammzszumtmmﬂszamgm’flﬂ uag

imsdadonaw ldaInsfwiilede dagil

31 4.11 waraadionu door 1 szyfmmiaiseg

U



g1 413 neasdenau door 2 sxyduniialize

49



50

d’ 19 o ] ) @ SA A
31N 4.14 uanIN3aadoA2IY alarm door 2 szYMUNUITER MG INIFMNiTRDD

v v v Y] dA A
4.5 MINANBINITAIVBANNEIUNMAINIANNNDDO
TunsS AUTHIS PITINITAARDAY GSM module 91N 030NN DS Taeld T sunswy
Tera Term Pro M1M3A4%A AT command H1UA18ABIS232 ATHINMTIANAABUTUDIIIN GSM

module

51/ 415 msi%ouAD GSM MODULE fiunsuiinnes

gunsai# 14 : GSM Module ¥99 SAGEM 31 HiLo/NC Tuina DEV-253174333-01-V1

A0 1s232 , ADUNANDT



51

GK’OWLL’Ji(ﬁGl%: Tera Term Pro

: 4 [y} [v] a d
TunaUMSNATIUM T aNARINIANTINodoUndNN AMDS

v
v v o 1 1 @ a J @
1. dwasimsSudideyasznding GSM module AUABNNIADS IHATIAY 1Ay GSM

3 1
module  Tulassauiilidnsinmsiudidoyangh 9600 bps daudasimssudsdoyaves

U

3 k4
ABNMAADSHUAW50AIA1 1910 serial port setup Y94 11)514NT Tera Term Pro Aa31

i SR B e
Tera Term - [disconnectediMT.

Tera Term: Sert

G
i

Port: §COM4 v§
; Baud rate: W
Data: m Cancel

Parity: m

Stop:

ile Edit

Help

Flow control:

~Transmit delay

i iﬂ msecfchar 0
%

i

4 < v @ @ ]
51 4.16 uerIMsENABRIIM I SudItoYD

'
a o

2. Suhmsnadoylaodsgamde AT command 1183 GSM module Ardanldlums

4

A v A
NATDUUAIU

3 '
@

A o

2 o o dqu 9 o A )
- AT Lﬂuﬂ']ﬁ\i V]cl‘]fcluﬂﬁﬂiﬁi]ﬁﬂﬂﬂ?WNWiﬂNﬂl@\iQﬂﬂﬁm WONINITNUN AT LAINA

enter $19Uns0insoUIZADLNTUINTI OK



52

[File Edit Setup Control Window Help

v
[

51 4.17 uaaIM3ABU5UIIN GSM module Lilp 1ATUMTT AT
o) o & § Bme a o w
- AT+CSMP 15]1fi1dfa Set SMS text mode parameters Lo 1AIsnAapIRURAIT 1dInA
enter 17 module ﬁﬂ%ﬂﬂﬂﬂﬁﬂhﬁ'l OK
e e } e 4
- AT+CMGF=1 lumdammuagduvuvesdonnunesliuaaseonut  Weiims

a o o w < @ '
ﬂﬂaﬁ]\iwn’ﬁﬂ'lﬁﬂ AT+CMGF=1 Llé,'lﬂﬂ enter $I3module NITADUNAVNIIT OK

Window Help

v
o o

517 418 uAAINIADU5UIINGSM module 1110 1dTUATY AT+CSMP , AT+CMGF=1



53

' '
@ 1 A o e,

S| o
-AT+CMGS 1luf1da d1 SMS 1iloRin1snaaes Rui AT+HCMGS="+66xxxxxxx” 1ANA
o 3 yq 1y Ay ' ) . 4 g <
enter A7 module Naz 1A lddoanundoamsds miniudeanatly CTRL+Z ieaiilumsaumids

5 ° ' o { 5
module fazsiiMs e SMS Tl duavnmnensuga 13

Contrcl  Window Help

v
o w

5191 4.19 1aAIMIAOUSVINGSM module tiip TATUMAT AT+HCMGS



=
Unns

a d
un Insalazagy

5.1 agilwamananes
dy Y 3 A a a J ] 3
Ta59U 5 NBUAIIIINIMUA 4 2995 AD 29050UNTUTA , 21TAIATUNINAN , 2995
wou'lWIng tazi99sifoussrmuae LCD uaz Insfmnione
MARaNIsNAaeId3lan Meihinuvessessursusassilelauunianisda
@ a [ Il v v W &£ ] = A v 1
aanudunsusannid lUidafy Farseseedaioaiousenuldniu ludiuvesises
ol v 3 A ] =\ A a L4 ' I dyw =
adaduiman elimstla-tailszg eswzdudoufouseny nazaInduimaniiddinmg

4 " W [] (] ] @ I'd ¥
WoUADAUITUAAINANINDD LCD HazMIaddoanumIuna Insfniions Iasazaudonnu

=

° 1 [ 1 1 o J
uaasdmnialszangmila lddwsueadtuazdssmslUia TnsAniiiiedo uazasasgaiie Ao

U U

19950u I nl azaadeedaaiiomasiawes 1asuanudou Ui Imua

4

5.2 daymftaziuamann by

vinmsitlasenu Jgyrinny fio MmadienTysunsuniuguagunIsiaNYeI1995a 19
£ W v < { o a
Fadluldsunsun lidune tazunelusunsudiuldsunsundion1Hifuasausn Jadailymms

vy o o & o ¥ & Yy A 2 o v 1 a 4 A Y

T lsfrdauiluuiedide Tedesiinsfnyazdunimidoyasgieaziven Womun 1103 Anw
o Y dy ' 1 8 A [ Vg Bt ] = d'w Y a =®
g lunmsly wennnilludinveimsdedoudouds wud Imsdudsanaadoanulyl 39

ud ludremsulaeoudr Tne lasulvd Aeunsadudealaganiugy

v %
5.3 dosauonuzuazuINUMsAUA AN
5.3.1 asilSuijenesldiidszaniimiaziauldsiasiaii

o 4 T o o
532 dslgunseamuquitimia InsAniIdszoulinwauysel



IRIRIAREMN



56

MANUHIN N

Tdsunsumsmanuasmsuanawa

n.1 Jsunsumuaumsinauisesen | lned
int Read T (void) ;
void alarm (void) ;
main ()
{
TRISB =0xF0;
CMCOM = 0x07 ;
while (1)
{
while (Read T() < 10)
{

alarm () ;

}

!
Int Read T (void)

{

TRISA = 0xFO0 ;
PORTAFO=1;
Delay ms (10) ;
TRISA =0xF1;
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n.2 Tlsunsumugumsianasieussrumateneadaasaaien NN
Inssinsiilede

#include <16F877A.h>// Defines chip

#use delay(clock=4000000) // Defines delay_clock

#fuses HS, NOWDT, NOPROTECT, NOLVP

#use fast_io(B)

#use rs232(baud=9600, XMIT=PIN_C6, rcv=PIN_C7, PARITY=N, BITS=8)

//#use 1s232(baud=115200, xmit=pin_D4, rev=pin_D5, stream=HOSTPC, BITS=8, PARITY=N)

#define CtrlZ Ox1a

#define use_portb lcd

#include <lcd.c>

#include <stdlib.h>

#include "INPUT.c"

int i;

intl swl,sw2;

charstrl[17]=" doorl ";
charstr2[17] =" door2 ";
charstr3[17] =" wellcome ";

void main(void)

{

SET_TRIS D(0x03);

led init();

led_send byte(0,0x80);
for(i=0;i<16;i++)
{ led_putc(str3[i]);

delay_ms(100); }

while (TRUE)



{
swl = input(PIN_DO);

sw2= input(PIN_D1);

if (swl==1)

{ Icd_send_byte(0,0x80);
for(i=0;i<16;i++)

{ led_putc(str1[i]);
delay_ms(100); }

printf("AT+CMGF=1\r\n");

delay_ms(500);

printf("AT+CMGS=\"+66865567162\"\r\n");

delay _ms(500);

printf("alarm door1");
delay _ms(500);
/lpute("0x1a");
putchar(0x1a);
printf("\n\r");
delay ms(500);

}

if (sw2==1)
{
led_send_byte(0,0x80);

for(i=0;i<16;i++)

{ lcd putc(str2[i]);

delay_ms(100); }
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printf("AT+CMGF=1\r\n");
delay _ms(500);

printf(" AT+CMGS=\"+66865567162\"\r\n");

delay _ms(500);

printf("alarm door2 ");
delay_ms(500);
/Iputc("0x1a");
putchar(0x1a);
printf("\n\r");

delay _ms(500);
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MiIcCrROCHIP

PIC16F87X

28/40-Pin 8-Bit CMOS FLASH Microcontrollers

Devices Included in this Data Sheet:

+ PIC16F873 »
+ PIC16FB74 ¥

PIC1BF87S
PIC16F877
Microcantroller Core Features:

High performance RISC CPU
Only 35 singie word instructions to learn

.

branches which are two cycle
Operating speed:. DC - 20 MHz clock input

DC - 200 ns instruction cycle
Up to 8K x 14 words of FLASH Program Memory,

.

Up to 268 x 8 bytes of Data Memonry (RAM)

Up to 256 x 8 bytes of EEPROM Data Mamory
Pinout compatible to the PIC18Z73B/74B/76/77

.

Interrup: capability (up to 14 sources)
Eight level deep hardware stack

.

Power-cn Reset (FOR)
Power-up Timer (PWRT) and
Oscillator Start-up Timer (OST)

oscillator for reliable operation
Programmatlie code protection
Power saving SLEEP modsz
Selectable oscillator options

technology
Fully static design

.

pins

In-Circuit Debugging via two pins

VWide operating voltagz rarge: 2.0V to 5.5V
High SinkiScurce Current: 25 mA

ranges
Low-power consumption:

- < 0.6 mA typical @ 3V, 4 MHz
- 20 uA typical @ 3V, 32 kHz

- =1 pA typical standby current

All single cycle instructions except for program

Direct, indirect and relative addressing modes

Pin Diagram

PDIP
7
WCLRA PP ——e [ 1 N 40 [] ——a REVPCD
RACINDG w—e[C 2 39 [] ~—= EBBIPGCC
RAULNT =—e[ 3 38 [] =—= RES
RAIANIVPEF- ——e [ 4 37 [] =— RE4
RAAMNBWVAEF+ -— [ 5 36 [ ~-—e RB3/PCM
RA4TOCK! -—e[ 6 35 [] =—= RB2
RASIANASE -—[C 7 - 34 [] =— rB1
REQ/RDIAMNS ~——[ 5 ~ 33 [[] =—e RBONNT
RE1ARFUANE -—e [ a 0 32 [ =—— woo
REJCSIANT ——e [ 1T ',: 31 [] =—— 33
YO0 ——a [ 91 N 30 [ ~—= RDT/PSPT
Bs £ .17 32 0 2% [[] ~=—e RDE&PSPS
OSCUCLIN—[ 13 6 28 [[] =— RDWPIPS
OSCACLKOUT - [ 14 5 27 [} ~—e RDaPSP4
RCOTICSOMITKE =—e [ 15 26 [ =—e RCT/RNOT
RCUTIOSHCCPZ w—e= [ 16 25 [] o—e RCETNCK
RCHCCPT = [ 17 24 [[] =—e RCS'SCO
RCFSCKSCL =— [C 18 231
RDOIPSPS = [ 13 221
ROVPSFE1 ~— [ 20 21

Peripheral Features:

Watchdog Timer (ADT) with its own on-chip RC -

Low power, high speed CMOS FLASH/EEPRCM

In-Circuit Serial Programming™ (ICSP) via two

Single 5V In-Circuit Serial Frogramming capability &

Processor readfwrite access 1o program menory

Commercial, Industria and Extended temperature

Timer2: 8-bit timer/zounter with &-bit prescaler
Timer1: 13-bittimer/counter with prescaler,

can be incremeanted during SLEEP via external
crystaliclack

Timer2: 8-bit timer/counter with 8-bit period
register, prescaler and postscalar

Two Zapture, Compoare. PWNHh modules
- Capture is 16-bit, max. resolution is 12.5 ns

- Compare is 16-bit, max. resolution is 2

- PVY/NM max. resolution is 10-bit

10-bit muiti-channel Analog-to-Digital conwverter
Synchronaus Serial Port (SSP) with SPI™ (Master
mode) and 12C" (MasterSlave)

Universal Synchronous Asynchronous Receiver
Transmitier (USART/SCI) with 9-bit address
detection

Parailel Slave Port (PSP) 8-bits wide, with
extemal RD, WR and CS controls (40/44-pin only)
Brown-out detzction circuitry for

Brown-out Reset (BOR}

60



Pin Diagrams

PDIP, SOIC
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TABLE 1-2: PIC16F874 AND PIC16F877 PINOUT DESCRIPTION
2 DIP PLCC QFP io/P Buffer Sf
Pin Name ping | Ping pin# | Type Type Description
OSC1CLKIN 13 14 30 ! ST/CMOSH | Oscillator crystal inputiexternal clock source input.
OSC2/CLKCUT 14 15 31 (o] — Oscillator crystal cutput. Connects o crystal or resonator
in crystal oscillator mode. In RC mede, OSC2 pin oulputs
CLKOUT which has 1/4 the freguency of OSC1, and
denotes the instruction cycle rate.
MCLRMNPP 1 2 18 P ST tMaster Clear (Reset} input or programming voltage input.
This pin is an active low RESET to the device.
PORTA is a bi-directional YO port.
RAO/ANG 2 3 19 10 TTL RAQ can alsc be analog inputs.
RAT/ANT 3 4 20 o] 1AL RA1 can alse be analog inputt.
RA2/AN2/NVREF- ) 21 H{e] Tl RAZ2 can alsc be analeg input2 or negative
analog reference voltage.
RAS/ANS/VREF+ 8 6 22 l{e] i o RA3 can alse be analeg input3 or positive
analog reference voltage.
RA4/TOCKI 6 7 23 {H{e] ST RA4 can also be the clock input to the TimerD timer/
counter. Output is open drain fype.
RAS/SS/AN4A z 8 24 e} TTL RAS can alsc be analog inputd or the slave select for
the synchronous serial port.
PORTB is a bi-directional 1/O port. PORTB can be soft-
ware programmed for internal weak pull-up on all inputs.
RBO/INT 33 36 8 o} TTLsT RBO can also be the external interrupt pin.
RB1 24 37 g 0 TTL
RB2 35 38 10 He] TTL
RB3/PGM 36 39 11 {1{®] TR RB3 can also be the low voltage programming input.
RB4 37 41 14 O THs interrupt-on-change pin.
RBS 38 42 15 o] TTL interrupt-on-change pin.
RBG/PGC 39 43 16 o TTLUSTR Interrupt-on-change pin or in-Circuit Debugger pin.
Serial pregramming clock.
RB7/PGD 40 44 17 1o TTLSTZ) Interrupt-on-change pin or In-Circuit Debugger pin.
Serial programming data.
Legend: |=input O = output 10 = inputicutput P = power
— = Nct used TTL =TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as an external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3: This buffer is a Schmitt Trigger input when configured as general purpose /O and a TTL input when used in the Parallel
Slave Pert mode (for interfacing to @ microprocessor bus).
4: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.



TABLE 1-2: PIC16F874 AND PIC16F877 PINOUT DESCRIPTION (CONTINUED)
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3 DIP PLCC QFP IOIP Buffer e
Pin Name Ping Pin pin# | Type Type Description
PORTC is a bi-directional VO port.
RCO/TIOSO/TICKLE| 15 16 32 e ST RCO can also be the Timer? oscillater output or a
Timer1 clock input.
RC1T1OSHCCP2 15 18 35 e} ST RC1 can also be the Timer? oscillator input or
Capture2 input/Compare2 outputPWI2 output.
RC2/CCP1 17 19 36 [H{e] ST RC2 can also be the Capturet input‘Compare 1
output/PWM1 output.
RC3/SCK/SCL 18 20 a7 o 8T RC3 can also be the synchrenous serial clock input/
output for both SP{ and 12C modes.
RC4/SDI/SDA 23 25 42 o ST RC4 can also be the SPI Data In {(SPI mode) ar
data 1O (I°C mode).
RC&/SDO 24 25 43 [le] ST RCS can also be the SPI Data Out {SPI mode}.
RCB/TX/CK 25 27 44 G¢) ST RC6 can also be the USART Asynchroncus Transmit
or Synchronous Clock.
RC7/RX/DT 25 29 1 s} ST RC7 can also be the USART Asynchronous Receive
or Synchronous Data.
PORTD is a bi-directional {0 port or paraltel slave port
when interfacing to a microprocessor bus.
RDO/PSPO 19 21 38 10 STATLE
RD1/PSP1 20 22 39 o STTTLR
RD2/PSP2 21 23 40 1o} STATL®
RD3/PSP3 22 24 41 1o} ST/TTLI
RD4/PSP4 27 30 2 10 sTATLE
RD5/PSP5 28 31 3 110 STATL™
RDB/PSPS 24 32 4 1o STATLE
RD7/PSP7 30 33 5 o] STATL™
PORTE is a bi-directional /O pert.
REO/RD/ANS 8 9 25 o} STATLE REO can also be read contrl for the parallel slave
port, or analog input5.
RE1/WR/ANS ] 10 26 1o sTATL® RE1 can also be write control for the parallel slave
port, or analog inputs.
RE2/CS/ANT 10 1 27 10 STTTL®! RE2 can also be select cantrol for the parallel slave
port, or analog input7.
Vss 12,31 13,34 6,29 — Ground reference for logic and ¥O pins.
\%:5) 41782 (912735 | 728 P — Positive supply for lcgic and 1/O pins.
NC - 117,28, 12,13, == These pins are not internally connected. These pins
40 33,34 should be left unconnected.
Legend: |=input O = output 10 = input/output P = power
— = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as an external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mede.
3: This buffer is a Schimitt Trigger input when configured as generat purpose O and a TTL input when used in the Parallel
Slave Port maode (for interfacing to a microprocesscr bus).
4: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.
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PIC16F627A/628A/648A

18-pin Flash-Based, 8-Bit CMOS Microcontrollers
with nanoWatt Technology

High-Performance RISC CPU:

.

.

Operating speeds from DC — 20 MHz

Interrupt capability

8-level deep hardware stack

Direct, Indirect and Relative Addressing modes
38 single-word instructions:

- Allinstructions single cycle except branches

Special Microcontroller Features:

.

.

Internal and external oscillator options:

- [recision internal 4 MHz oscillator factory
calibrated to +1%

- Low-power internal 48 kHz oscillator

- External Oscillator support for crystals and
resonators

Power-saving Sleep mode

Programmable weak pull-ups on PORTE

Multiplexed Master Clear/Input-pin

Watchdog Timer with independent oscillator for

reliable operation

Low-voltage programming

In-Circuit Serial Programming™ (via two pins)

Programmable code protection

Brown-out Reset

Power-on Reset

Power-up Timer and Oscillator Start-up Timer

Wide operating voltage range (2.0-5.5Y)

Industiial and extended lemperatute 1ange

High-Endurance Flash/EEPROM cell.

- 100,000 write Flash endurance

- 1,000,000 wiile EEPROM endurance

- 40 year dala relention

Low-Power Features:

+ Standby Current:

- 100 nA @ 2.0V, typical
Operating Current:

- 12 A @ 32 KHz, 2.0V, typical
- 120 pA @ 1 MHz, 2.0Y, wpical
Watchdag Timer Current:

- 1 pA @ 2.0V, typical

« himer1 Oscillator Current:

- 1.2 pA @ 32 KHzZ, 2.0V, typical
Ciual-speed Internal Oscillator:

- Run-tme selectahle between 4 MH7 and
48 kHz

-4 ps wake-up ftotn Sleep, 3.0V, typical

.

Peripheral Features:

» 16 1O pins with individual direction control
+ High current sink/source for direct LED drive
» Analog comparatar module with:
- Two analog comparators
Programmable on chip voltage reference
(VYREF) module
- Selectable internal or external reterence
- Comparator outputs are externally accessible
* TimerD: 8-bit timer/counter with 8-bit
programmable prescaler
= Timerl: 18-bit timer/counter with external crystal/
clock capability
= Timer2: 2-bit timer/counter with 8-bit period
register, prescaler and postscaler
« Capture, Compare, PWM module:
- 14-bit Capture/Compare
- 10-bit PWM
Addressable Universal Synchronous/Asynchronous
Receiver/Transmitter USART/SCI

:ﬂr:"?":;: Data Memony CCP Timers
Device e SRR EEEEGT 1o (PWM) USART | Comparators 8/16-bit
(words) (bytes) (bytes)
PIC18FG2TA 1024 224 128 16 1 X 2 241
PICTESRG28A 2048 224 128 16 1 Y 2 241
PIC1BFE484 4053 258 256 16 1 Y 2 241
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TABLE 3-2:

PIC16F627A/628A/648A PINOUT DESCRIPTION
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Name Function | Input Type | Output Type Description
RAQ/ANO RAD ST CMOS Bidirectional /O port
ANO AN — Analog comparator input
RAVANI RA1 ST CMOS Bidirectional 110 port
AN1 AN — Analog comparator input
RA2/AN2/VREF RA2 ST CMOS Bidirectional I/O port
AN2 AN — Analog comparator input
REF — AN WREF output
RAJANI/CMP1 RA3 ST CMOS Bidirectional /0 port
AN3 AN — Analog comparator input
CMP1 — CMOS Comparator 1 output
RA4/TOCKIICMP2 RA4 ST ap Bidirectional /O port
TOCKI ST — Timerd clock input
ChP2 — oD Comparator 2 output
RASMCLRAVPP RAS SL — Input port
MCLR ST — Iaster clear. When configured as MCLR, this
pin is an active fow Reset to the device.
Voltage on MCLRAYPP must not exceed VoD
during normal device operation.
VPP — — Programming voltage input
RAG/OSC2/CLKOUT RAB ST CMOS Bidirectional /O port
0SsCc2 -- XTAL QOscillator crystal output. Connects to crystal
or resonator in Crystal Oscillator mode.
CLKOQUT — CMQOS In RC/ANTOSC mode, OSC2 pin can output
CLKOUT, which has 1/4 the frequency of
OSCH.
RAT7/OSCT/CLKIN RA7 ST CMOS Bidirectional IfO port
0SC1 XTAL — Qscillator crystal input
CLKIN ST — External clock source input. RC biasing pin.
RBO/INT RBO TTL CMOS Bidirectional IO port. Can be software
programmed for internal weak pull-up.
INT ST — External interrupt
RB1I/RX/DT RB1 TTL CMQOS Bidirectional YO port. Can be software
programmed for internal weak pull-up.
RX S — USART receive pin
DT ST CMOS Synchronous data /O
RB2/TX/CK RB2 G Le CMOS Bidirectional /O port. Can be software
programmaed for internal weak pull-up.
> — CMOS UUSART transmit pin
CK SiI CMOS Synchronous clock 1O
RB3/CCP1 RB3 TTL CMOS Bidirectional 'O port. Can be software
programmed for internal weak pull-up.
CCR ST CMOS Capture/Compare/PWNM /0
Legend: O = Output CMOS = CMOS Output P = Power
— = Notused | = Input ST = Schmitt Trigger Input
TIL =TIL Inpup oD = Open Drain Output AN = Analog
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Name Function | Input Type | Qutput Type Description

RB4/PGM RB4 TTL CMQOS Bidirectional 10 port. Interrupt-on-pin change.
Can be software programmed for internal
weak pull-up.

PGM ST — Low-voltage programming input pin. When
low-voltage programming is enabled, the
interrupt-on-pin change and weak pull-up
resistor are disabled.

RBS RB5 TTL CMQS Bidirectional /0 port. Interrupt-on-pin change.
Can be software programmed for internal
weak pull-up.

RBE&/T1OSOTICKYPGC RB8 TIL CMOS Bidirectional 7O port. Interrupt-on-pin change.
Can be software programmed for internal
weak pull-up.

T1OSO — XTAL Timer| oscillator output

TiCKI Sl — Timer1 clock input

PGC S — ICSP™ programming clock

RB7/T1OSIPGD RB7 J Th CMOS Bidirectional IO pori. Interrupt-on-pin change.
Can be software programmed for internal
weak pull-up.

THOS! XTAL — Timer1 oscillator input

PGD Sk CMOS ICSP data HO

Vss V8s Power — Ground reference for logic and 1O pins

VDD \s's} Power — Pasitive supply for logic and I/O pins

Legend: O = Quiput CMOS = CMOS Quiput P = Power

— = Not used | = Input ST = Schmitt Trigger Input
TTL = TTL Input oD = QOpen Drain Output AN = Analog
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MC78XX/LM78XX/MC78XXA

3-Terminal 1A Positive Voltage Regulator

Features

¢ Outpur Cwrrentup to 1A

« Qutput Voltages of 5, 6. 8, 9. 10, 12, 13, 18. 24V

¢ Thermal Overload Protection
¢ Short Circuit Protection

* Output Transistor Safe Operating Area Protection

Internal Block Digram

Description

The MC7SXXIM7IXXMCTEXXA series of three
terminal positive regulators are available in the
TO-220/D-PAK package and with several fixed outpur
voltages. making them useful in a wide range of
applications. Each fype emplovs wtemal current limiting.
thermal shut down and safe operating area protection.
making it essentially indestrucrible. If adequate heat sinking
is provided. they can deliver over 1A output current.
Although designed primarily as fixed voltage regulators.
these devices can be used with external components to
obtain adjustable voltages and currents.

T0-220

1. Input 2. GND 3, Output

INPUT SERIES OuTPUT
Lo PASS ©
1 ELEMENT 3
CURRENT SOA '::/
GENERATOA PROTECTION ‘P
STARTING REFERENCE ERROR
CIRGUIT VOUAGE AMPLIFIER
i
b
| >
THERMAL 1’
PROTECTION
oND
-0
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Parameter Symbol Value Unit
Input Voltage {for Vo = 5V to 18Y) V| 35 1
(for Vo = 24V) Vi 40 v
Thermal Resistance Junction-Cases (TO-220) Reuc 5 °ciw
Thermal Resistance Junction-Air (TO-220) RoJA 85 oC/wW
Operating Temperature Range ToPR 0~+125 e
Storage Temperature Range TsTG -85 ~ +150 ¢

Electrical Characteristics (MC7805/LM7805)
(Refer to test circuit ,0°C < Ty < 125°C, lo = 500mA, Vj = 10V, Ci= 0.33uF, Co= 0.1uF, unless otherwise specified)

& MC7805/LM7805 :
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
Ty =+25°C 4.8 5.0 52
Output Voltage Vo 50mA < lo < 1.0A, Po < 15W v
V=7V to 20V 4.75 5.0 525
; ¢ : Vo =7V to 25V - 4.0 100
Line Regulation (Note1) Regline | Ty=+25°C mV
Vi=8Vto 12V - 1.6 50
lo =5.0mAto1.5A - 9 100
Load Regulation (Note1) Regload | Ty=+25°C o =250mA to mVy
- 4 50
750mA
Quiescent Current la TJ =+25°C - 5.0 8.0 mA
Quiescent Current Change Al R ) Wt XA R A §0¢c B3 mA
£ y
P @ TVi=7vie 25V il () SECS B
Output Voltage Drift AVO/AT | lo=5mA - -0.8 - mV/ °C
Output Noise Voltage VN f= 10Hz to 100KHz, TA=+25°C - 42 - uV/Vo
: ) f=120Hz
Ripple Rejection RR Vo = 8V to 18V 62 73 - dB
Dropout Voltage Vorop | lo= 1A, Ty=+25°C - 2 - v
Output Resistance ro f=1KHz - 16 - mQ
Short Circuit Current isc V=35V, Ta=+25°C - 230 - mA
Peak Current IPK TJ=+25% - 2.2 - A

Note:

1. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.



Typical Applications
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Mechanical Dimensions
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CD4093BC
Quad 2-Input NAND Schmitt Trigger

General Description Features

The CD4093B consists of ‘our Schmitt-trigger circuits. B Vide supply voltage range: 3.0V to 15V
Each circuit functions as a 2-input NAND gate with Schmitt- @ Schmitt trigger on each input

trigger action on both inputs. The gate switches at different
points for positive and negative-going signals. The differ-
ence between the positive (V17) and the negative voltage

with no external components
B Noise immunity greater than 50%
B Equal source and sink currents
B No limit on input rise and fall time
B Standard B-series output drive
M Hysteresis voltage (any input) Ty = 25'C

{V77) is defined as hysteresis voltage (Vy).
All outputs have equal source and sink currents and con-
torm to standard B-senes output drnive (see Static Electrical
Characteristics).
Typical Vpp - 5.0V V=15V
Vpp =10V V=22V
Vpp = 15V V=207
Guaranteed Vi =0.1Vpp

Applications

» Wave and pulse shapers

» High-noise-environment systems
* Monostable multivibrators

« Astable multivibrators

» NAND logic
Ordering Code:
Order Number | Package Number Package Description
CD4093BCM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4093BCN N14A 14-Lead Plastic Dual-In-Line Packuge (PDIP), JEDEC MS-001, 0.300" Wide

Devicee aleo zvaitable in Tape and Resl. Spaecify by appending the euffix lsiter “X" to the ordering code.

Connection Diagram

Vuy H

K t Veg
Top View

& 2002 Fairchild Semiconductor Corparation DS005982 www.fairchildsemi.com
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Absolute Maximum Ratingsote 1) Recommended Operating
(Nate 2 Conditions Note 2)
DC Supply Voltage {Vpp) -0.5to +18 Vpp DC Supply Voltage (Vop) 2t 15Vpe
Input Voltage (V) -0.5t0 Vgp +0.5 Vo Input Voltage {Vyy) 0toVppVpe
Storage Tenpeature Range (Tg) -05°C to +150°C Operaling Temperature Runge (Ta) -55°C lu +125°C
Pawer Dissipntinn (pD) Mrte 1: “Absalute Maxinmm Ratinos® are thasz valies beynnd which the
. = sa’ely of the device cannot he Juaranteed; they are not meant to imply that
DuakIn-Line 700 mW the deveas should be sperated at these ,Er:ﬁfﬁ. The $sble of *Recom-
Small Qutline 500 myW  mended Ope-ating Conditions™ and “Electrical Cher istics’ provid
Lead T t T enxditinns for actaal devite aperatinn
Sagjiemp el U Hcte 2: ¥eg = 0% unless otherwise specified.
{Soldering, 10 seconds) 260°C
DC Electrical Characteristics (note2)
Fadn = ; " -55°C +25°C +125°C or
m me 1]
i St S — Min | Max | Min | Typ | Max | Min | Max e
[ Quiescenl Device Nop =5V 0.25 0.25 75
Current Vep = 10V a5 0.5 15.0 A
Nop =15V 10 1.0 3.0
Vor LCW Level Vi =Vpp, llal < 1 A
Cutput Voltage Vop =&Y 0.5 ] 0.05 Q05
\op =10V 095 ] 0.05 aps V'
Nop = 15V 0.5 (V] 0.05 a05
Vou HIGH Level Vi = Vs, lol < TpA
Cutput Voltage Vop =5V 495 4.95 5 4.95
¥op =10V 3.95 385 10 985 Vv
\pp =15V 14.95 1495 | 15 14.95
fv— Negative-Goirg Threshald lol < 1A
Voltage {(Any Input) Yoo =5V, Vo =45V 948 S|e7 25 [ o Ry 1%, | 225 jel 5 23
Vop = 10V, Vg =8V 28571 45 3.0 41 3.0 | 465 v
\pp = 15V, Vg = 13.5V 435 | 675 | 45 6.3 45 5.9
Vit Mositive-Coing Threshold ol = 1 pA
Voltage (Any Input) Vop =5V, Vg = 0.5V BYe %368 2113 33 35 [[Z2650 B35
Yop =10V, Vg =1V 55 WiT.15 |{55 6.2 7.0 426 354 7.0 v
Vop =15V, Vg = 1.5V 825 | /1065 |.B.25 $0 105 | &1 105
Vs Hystaress (Vo+ — Vr—) Voo — &V 05 [ 235 | 0B | 15 | 20 | 035 | 20
(Any Input} Vop =10V 1.0 43 1.0 22 40 | 070 | 40 v
Nop = 18V 1.5 53 15 27, 6.0 [ 120 | 60
= LOW Leel Oulpal V= Yoo
Current (Note 2} Yoo =5Y. Vg = 04V D.64 051 | C.88 0.36
Vop = 10V, Vo =0.5Y 1.6 13 |4 226 0.9 mA
Vop =15V, Vo = 1.5Y 42 34 8.8 24
loy HICH Level Output Vin— ¥ss5
Current (Note 2} Wop =5V, ¥q =46V -0.64 0.51 | -0.88 -0.36
Wop = 10V, Vo =9.5Y -16 -1.3] 225 -0.9 mA
Vop =15V, Vo = 13.5V -4.2 -34 | -88 -24
[ Input Current Voo — 18V, Ve - OV -C.1 -10-% | -01 -0 A
Nop = 15V, V), = 15V i 105 01 1 ;

Hote 3: Icy anc Ig cre tested ole ouput aza trre.




AC Electrical Characteristics (Note 4
Ta=25°C, C =50 pF, R| = 200k, Input t,, t = 20 ns, unless otherwise specified

Symbal Parameter Conditions Min Typ Max Units
teuL, ters Propagation Delay Time Vpo =5Y 300 450
Voo = 10V 120 210 ns
Voo = 18V 20 180
trhes tom Transition Time Vg =5V 90 145
Vpa = 10V 50 75 ns
Voo = 18Y 40 60
Cy Input Capacitance {Any Input} 50 75 pF
Cop Power Dissipation Capacitance (Per Gate) 24 pF

Note 4: AC Parameters are guaranieed by DC corelated t2sting.

od€60vad
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Typical Applications
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VA 4
1.5 1eNIIPNeMI TN NESSS

(37 NE555
N 4 SA555 - SE555

®

GENERAL PURPOSE SINGLE BIPOLAR TIMERS

= LOW TURN OFF TIME
= MAXIMUM OPERATING FREQUENCY
GREATER THAN 500kHz
= TIMING FROM MICROSECONDS TO HOURS
= OPERATES IN BOTH ASTABLE AND
MONOSTABLE MODES o s
= HIGH OUTPUT CURRENT CAN SOURCE OR N %
SINK 200mA
= ADJUSTABLE DUTY CYCLE
= TTL COMPATIBLE
= TEMPERATURE STABILITY OF 0.005%
PER®C
N D
DESCRIPTION DIF8 sSo8
The NE555monolithictiming circuitis a highly stable (Plastic Package) (Plastic Micropackage)
controller capableof producing accurate time delays
or oscillation. In the time delay mode of operation,
the time is precisely controlled by one external re-
sistor and capacitor. For astable operationasan os-
cillator, the free running frequency and the duty cy-
cle are both accurately controlled with two external ORDER CODES
resistors and one capacitor. The circuit may be trig- Part Temperature Package
gered and reset on falling waveforms, and the out- Number Range F T
put structure can source or sink up to 200mA. The P < = 3
NES5S55 is available in plastic and ceramic minidip :E?Zf _400;2 7100.:Coc
package and in a 8-lead micropackage and in metal o R A % =
can package version. SESS5 —85°C 125°C : :
PIN CONNECTIONS (top view)
N
E 1 8 _—_| 1-GND
2 - Trigger
3 - Output
E 2 7 :] 4 - Resit
5 - Control voltage
€ - Threshold
E 3 6 j 7 - Discharge
8 -Vee
[« s




BLOCK DIAGRAM
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DISCHARGE

SCHEMATIC DIAGRAM

T B A

i R?
{60

IRICGER COMPARATOR

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vec Supply Voltage 18 Vv
Toper | Operating Free Air Temperature Range for NE55S 0to70 ¢
for SA555 4010 105
for SES55 -551t0 125
T Junction Temperature 150 °c
Tstg Storage Temperature Range -6510 150 G
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OPERATING CONDITIONS
Symbol Parameter SE555 - NE555 - SA555 Unit
Vee Supply Voltage 451018 4.5t0 18 V
Vin, Vi, Vel, Vreset | Maximum Input Voltage Vee Vee v

ELECTRICAL CHARACTERISTICS
Tamy = +25°C, Vee = +5V to +15V {(unless otherwise specified)

SE555 NES555 - SA555 ;
Symbol Parameter - - Unit
Min. Typ. | Max. Min. Typ. @ Max.
lee Supply Current (Ry =) (- note 1} ! mA
Low State  Vgg = +5V 3 5 3 6
Vec = +16Y 10 12 10 16
High State Ve = 5V 2 2
Timing Error (monostable)
}‘R4= 2k to 100k, C = G.1uF)
nitial Accuracy - {note 2) 0.5 2 1 3 %
Drift with Temperature 30 100 50 ppmy/°C
Drift with Supply Voltage 0.05 0.2 01 0.5 %N
Timing Error (astable)
{Ra, Re = 1k to 100kQ, C =0.1yF,
VYoo = +15Y)
Initial Accuracy - (note 2) 15 226 Yo
Drift with Temperature 80 180 | ppmiC
Drift with Supply Voltage 0.16 0.3 Y %N
Ve Control Voltage level V
Vee = +18Y $.6 10 10.4 g 10 R §i1
Veo = +5Y 2.9 3933 3.8 28 336 4
Vin Threshold Voltage Y
Vge = +15Y 5.4 10 10.8 8.8 101 H1E2
Vee = +5Y p'ar? 3%3 4 24 3.33 42
b Threshold Current - {note 3} 0.1 0.25 ¢ 0.1 0.28 uA
Viuig | Trigger Voltage ! vV
Vee = +15Y 4.8 5 5.2 45 5 4 56
Voo = +5V 1.45 1.67 149 11 1.67 B2
rig Trigger Current (Virg = 0V) 0.5 0.9 05 2.0 uA
Vresst | Reset Voltage - (note 4) 0.4 0.7 1 04 0.7 1 \%
lreset | Reset Current , T
Vreser = +0.4Y 01 04 0.1 0.4
Viese: = OV 04 1 04 J §1.5
VoL Low Level Output Voltage i Vv
Vee = +15Y. lo@ng = 10mA 0.1 0.15 04" 4 0.25
losinkg = S0mA 0.4 0.5 04 0.75
losinky = 100mA &5 22 2 25
loisingg = 200mA 2.5 g5
Voo = +5Y,  losing = 8mA 0.1 0.28 0.3 0.4
loisinky = BmA 0.05 0.2 025 0.35
VoH High Level Output Voltage v
Ve = 15V, lisourcey = 200mA 12.5 12:5:
l{)(source) = 100mA 13 Lo 12.75 13.3 |
Voo = +5V. losourcey = 100mA 3 s 2:75 33

Notes : 1. Supply current when output is high is ty

2. Tested at Vec = +5V and Vee = +1

3. This will dztermine the maximum valug of Rs + Rs for + 15V operalion the max total is R = 20K and for 5V oparation
the max total R = 3.5MQ.

ally TmA less.



ELECTRICAL CHARACTERISTICS (continued)
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Symbol Parameter SEAn® : NESSas 5ho3d Unit
Min. Typ. Max. Min. Typ. Max.
laisiomy | Discharge Pin Leakage Current 20 100 20 100 nA
{output high} (Vas = 10V)
Vaisisaty | Discharge pin Saturation Voltage mVy
{output low) - {note 5)
Vee = +15V, lais = 15mA 180 480 180 480
Vee = 485V, lys = 4.5mA 80 200 80 200
tr Qutput Rise Time 100 200 100 3C0 ns
f Output Fall Time 100 200 100 300
totr Tum off Time - (note 8) (Vreset = Vo) 0.5 0.5 us

Notes : & No protection against ex
5. Time mesaured from a g

output trigger is tied to treshold.

@

2 Pin 7 current is necessary, providin
going input pulse from 0 to 0.8x Ve

s package dissipation rating will
0 the threshold to the drop from high 1o low o

notbe exceeded.
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