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ABSTRACT

This project presents implementation SMS message display by GSM
Module for showing SMS message sent from mobile phone or showing information
from received SMS message. The SMS message display can be suitably applied. The
SMS message display by GSM Module to receive SMS message from mobile phone
through GSM Module before accessing SMS message evaluated by using
microcontroller to show SMS message on LED dot matrix display correctly.
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InsiwilefiouvuAinealasusazdonuaimisaussyfdnusgeanls 160 dadnus Fnvs
MwInge) seuu SMS  lussuuasatiginsAnvilleiio sesiulagszuu GSM  (Global
System for Mobile Communication) ; TDMA (Time Division Multiple Access) waiz COMA
(Code Division Multiple Access) e SMS gndsoninsiwidefiowniemils donnutuas
gnaslufl SMSC (Short Message Service Center) Mnidsdilugiinsdmifiefiaindossusn
NoANil Iﬂ&ﬁﬂ'ﬁxmum‘iﬁﬁﬁl SMSC q%da SMS Request W& HLR (Home  location
register) Lﬁamﬁummjwaaﬁu e HLR 1#3udtyayies Request Ngdsamueadsy nduun
1 SMSC A 1) anTuziAassu Inactive 1138 Active 2) fumsvaaTassy

fhanuzvanndasuiu Inactive wdh SMSC azifudorinulidranaiwide ua
elafindesiuianiug Active ud1 HLR asds SMS Notification &1 SMSC ez SMSC &
vemeuiuenanuiuly iy sMSC avdsiutonmluluzuiuy Short Message Delivery
Point-to-Point  lW&szuuuinig Taesvuueeinisdenluduaiosiu uasdnatesduing
neuiundul Jemmazgndwnilinay sMsC agldsumsnaududuin denmiligniules

Uangmaieuioeuad vdsanuuderuasiianiuslu SENT wasazhignddn
2.4 mMsldau AT Command Wades1uluga GSM SIM900

Tuga GSM/GPRS §u SIM900 gnesnuuulivimiiimiiey Modem Tngagldnis

Aamadinuuazdoarsiuluga diumanesnieans RS-232 58950 Baud rate #aus 1200-

=1

115200 bps Ineldyafdiuuy AT Command #sasfisunuunsldenumiieusu Modem

U
W55l iiesusasiinsiiudy Option  wazAdsfiavduqiudutuandn ol

wmranLazdenndeiuAuansalunsvituvestugaldagiasuiu Tnsguuuues

' i

Aaw99idu AT Command tiu asiSududdsiaesia ASCI vasfndnws 2 f Ae “A”
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1

waz ‘T Gaarlifdnviuuuiuiidn wie Ruilnglfild fanumnewmiouty vntufay
AUAIESWARIES LAy Option ANequesdadd) lngyngAdsazdesausiesia Enter vie
ODH (13) tewa 1fufnds Reset agliguuuuddadu “ATz” wde “atz” Aaunsalderuls

gnamilewriu lnesuuuumdmismmunasuiseondu 4 wufeiu Ae

M5197 2.2 JUuuuMsldau AT Command (1l <x> Ae sWafds)

nsldeu sUnuUAAS PG EIGET)
o - ¥ o o & v o o w1 '
nAARUMAY AT+<x>=7 JUwvumslimdsuuuil aglddmsudesauen

¥ o

JULUuMazINTimesa99vaIRdT TnadnAnas

I & 2

uuilegads lugassnauiusenisiuna1ves

ﬂv‘ fd 1

WIFTND§A9 VoA 973 9L wavualisu

guAmsliees AT+<x>? sUwvumislgadswuuil aglddmsudeenu
A dweiniinualiudivesmdiug Tae
Tugasgneuiudisnisiuiamisiwesilaguu

fifmualiwarlinsiu

T
o as

AmuaamMsyig | AT+aoe=<.> | gdwuunisldimdwuut aglddmivdadeunie
Anuad i sfliwesIdiudrda tdu ns

f1unAI Baud rate

A909vau AT+<x> ‘ammumﬂmmauwuu aelddmsudsauly

o wa ° o

TugaufiAnmddsfidosnts iwu n1sdiReset
(ATZ)

i : gffennslaianu ET-BASE GSM SIM900

2.4.1 AT Command ﬁLﬁﬂﬂ‘ﬁ‘ﬂﬂﬁ’Uﬂ’ﬁ%’U SMS

muunAudluga GSM SIM900 Jxanunsafuuslnunnsiuesteaumie
SMS 19 2 Tvium Ao PDU Mode Wag Text Mode a8 PDU Mode n153UMALLARIHANTT
Maesidasiuguuuuvessiadiaauuuu Binary Code @ Text Mode nissulas
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WARINANITINUYBIAd 9y Jaadnu %Qﬁ]%dﬁﬂﬁi@ﬂ’l'iLL‘L]aﬂ’J’iﬂJﬂﬂJ']EJLLaSVT’]ﬂTﬂJL‘EIJ"IIR]

1NN PDU Mode @9azuanandliiiusig Text Mode

2.4.1.1 1dMds AT+CMGF=1 Liierhwuaguuuurastonulu Text
Mode Falafinsdatenm sMs andaluga elideninuudslimsu wu +CMTE: “SM”,1 G

wuneANd ddeanvasdivazsiulluniosausiddud 1

2.4.1.2 T9Ad9 ATH+CMGR  tiad981u99A211 LTud eS8

oz Alrldmdadu AT+CMGR.3

2.4.1.3 19A149 AT+CMGL="ALL" e dauanstoanuiamuainiulily

WAL legarunsadanyseinnuastennuld Wy Yoanulnd Jannuvianus

2.4.1.4 T9Ad3 AT+CMGD  tilodeautani1ueenannnulgn s gy

f1ReInN1sdsaudaninuaisui 1 Alrldadadu AT+CMGD=1

2.4.1.5 19Ana9 AT+CMGDA="DEL ALL” \adiaudeninuviaviunaan
INWUWANTIFIBE19135UT8AIN SMS - Tudiegaznaasufilenisdweniiy “Hello”
lliiuluga GsM sIM900 Fadlosudeauldasiidonny +omT: “SM” .0 a8 n wuneda

as

asuivestonin

I About mum \
Il PCSettings | Range Test THW‘ModmCmﬂwdm]

r~ Line Status Assert
Clo: A mble
1T 8 (DR (RS Bieokl | .;m,faf,“ S;kg

SEE LY. [00°49 49 49 49 FF FF ‘D
-RDY 0A<52 44 59 0D

+cFON: e\ 43 46 55 4E \3A
50-49 AF 3A 2
51 6C 6C
0D

oD

w
=

| ATACMGR=1

- +CMGR ; Rl’(
[UNREAD"
6687007 0514"
', "13/09/1
3 13 15:47+

LV NV
ETMENA

H(Ilu

_Fix 1% byiss

o/

5UTl 2.7 SegnamsFudeannu SMS
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2.5LCD 16x2

+ -
1 41516

U 2.8 LCD 16x2

i - http://www.thaimicrotron.com/Referrence/L.CD/LCD-Module1.htm

LCD 16x2 lugaiiuansuaminnelavianun 32 fadnws 2 ussin wialuussin

ax 16 fdnws IvaenliUunasdiden ansouanmaliudogluiifiuasadneos

2.5.1 ANANURA
2.5.1.1 ua@nang 16x2 Character
251210 5V
2.5.1.3 wihveasnsalaliidunasiiliey (Backlight)

2.5.1.4 gamgiilgaau 20 °C - 70 °C

M99 2.3 AIWULIYDIILAEMTAINSIYUTeY LCD luga

Pin No.| Symbol Description Level Function
Ik VEs Ground = oV Ground
2 VDD | Power Supply | - |+5V]  seduuseiuliides +5v

fanuLsInuLNaUsU
3 VO LCD Control - y
AN VDINITHAR IHA




Pin No.| Symbol Description Level Function
RS = 0 wunefs Asansheseriy
FRawesada (Instruction Register)
a RS Register Select | H/L
RS = 1 wnedis Aoamsfameny
Jawesioya (Data Register)
R/W = 0 Mangfianednis
Wewdeyaluds LCD Tuga
5 R/AW Read/Write H/L
RAW =1 mungtiesiaans
81u93a91n LCD luga
6 E Enable H, H->L Enable Signal
7 - 14| DBO-DB7 Data Bus H/L Data Bus Line
Back Light +5V
15 A Back Light A X /1282838
(@MmIugunl Back Light)
Back Light OV
16 K Back Light K - L, WO
(@M3uuNl Back Light)

i ; http://www.thaimicrotron.com/Referrence/LCD/LCD-Modulel.htm

2.6 Microcontroller §u PIC18F4620

3Uf 2.9 Anwaznneuenves Microcontroller §u PIC18FA620
M1 © http://www.sigmaelectronica.net/pic 18f4620-p-1362.htm!

14
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2.6.1 AuaNURAR199Y89 PIC18F4620

2.6.1.1 giluiuu RISC (Reduced Instruction-Set Computer)
2.6.1.2 fFdsdlda 35 mds

2.6.1.3 Ymuendalae [ ¥duaa 1 an

2.6.1.4 vnnushennuiidyaonninsdwsilinsiaui 40 MHz
2.6.1.5 dwANUIUTUNTY 64 KB

2.6.1.6 wheaunteyausunioiiawes 3968 Bytes

2.6.1.7 miAnuntoyaddnsey 1024 Bytes

2.6.1.8 finMsnevauaidygndumassud

2.6.1.9 1199518 500UReset (POR)

2.6.1.10 dimaesoulnwes (PWRT)

2.6.1.11 seavawawesanisnsulnues (OST)

2.6.1.12 2:aamendfaninwes (WDT) 2sasesadaamaslumi
2.6.1.13 Lﬁaﬂﬁaaﬁ’uﬁagaﬂzﬂuwmammﬁﬂﬂmniuLLammammﬁw

2.6.1.14 a13alUIMATURT I +5 V

2.6.1.15  walwdaluswasulumbeanudsiunesviies 2 w1 fae
N3&UUNIT ICD (In-Circuit Debugger)

2.6.1.16 Fganunsosunasdeumbaaiudilusunsula

2.6.1.17 WA sild s +2 v 83455 v

2.6.2 ANANURANLAY

2.6.2.1 1wl analog Wy digital 10 bit gugn 13 Yo

D 63,7 va’ﬂamaqﬂﬂmiayﬂmﬁ% SPI way 12C

2%6.25 aaﬁﬁf@aﬁ%’a%aaumm (USART) wiaun15e5293unaninsa

2.6.24 MTIATUTEAULTIFUINAEY (Brown-out detection) Ll
Reset %’ﬁg %98 BOR (Brown-out Reset)



40-Pin PDIP
WCLRNPPRE] —» ] 1 \_/  soh «— rRawkeizPGD
RAOMNG ——w 2 39 [1 =— RBS/KBIZPGC
RATANT =—=[]3 38 [] =—= RBSKBITPGM
RAIANZIVREF-ICVREF w— [ 4 37 [J =—= REBAKBIVANTY
RAMNANIVREFt == []§ 36 [0 ~—= RB¥ANZCCP2!Y
RAATOCKICIOUT «—= & 35 [ ~—= RB2INTZIANE
RAS/ANAISSHLVDINIC20UT -— ] 7 34 [0 «— RBIANT1/ANTO
REQRDIANS -—[] 8 W ©  33[] «— RBOANTOFLTIANIZ
REVWRIANE ~—e[fo @ @ 32— Voo
REICSIANT =—=H 10 o 0 =— vss
VOO ——e ] 11 € 2 30 «— ROUPSPTPID
Vss .12 Q@ 29[ -— RDGPSPEPIC
OSCUCLKURA? w—ep]13 @& &  28[] ~— RDSPSPSPIB
OSC2ICLKORAE »—n ] 14 27 [] =—» RD4A/PSP4
RCOM10SOIT13CKI w—e ] 15 26 [ =—= RCT/RXDT
RCUT10SUCCP2Y e o 18 267 =— RCEITXICK
RC2ICCPUPIA =] 17 24 [] — RC&/SDO
RCUSCIUSCL w—e[] 18 23 [] =— RCA/SDUSDA
RDO/PSPY «— ] 19 22 [] =— RDUPSP3
RD1PSP1 +— [ 20 21 [J =—= RD2PSPZ

3U 2.10 dumisniuss Microcontroller ju PIC18F4620
T http://wwl.microchip.com/downloads/en/DeviceDoc/39626e.pdf

2.7 IC MAX232

o1 1] o [16] Ve

v-[2] [15] oD
o [3] aaaxasa 1] non
e [a]  mxaoz i) Row

o [} R 7] Ricwr
v 5] 1] 11w
12007 [7] [10] 121

ke [ 0] recur

SUT 2.11 fumsnves IC MAX232
1+ http://www.thaimicratron.com/CCS-628/Referrence/MAX232.htm

s

1 MAX232 18U IC uassesudunnaves RS-232 undusedu TTL

@
at

usaderfufindasseaudyann TTL liluseiudyana Rs-232

16

wazly



17

Topc —E4 oL« 1% TOMCU
Seriall —2>13 {0 12> gy Seriall

T0Pc —E1 o —{12% 1% 1pMCU

Serial? —= 8 >o{3 * po Serial?

sU#t 2.12 nsldan IC MAX232
N+ http:/www.thaimicrotron.com/CCS-628/Referrence/MAX232.htm

=

MngU 212 Wumsdeldanu MAX232 fadeseninerauiiaimesiu
Microcontroller ¢ail

1) 91 7 uag 8 sieldmeimeunsuvesneniumes 43U 9 uag 10 e
\ihweiveynsuvas Microcontroller Wuyndnsials 1 weiw

2) 91 13 uay 14 siaidaneineyniuvesnouiunes i 11 uay 12
seLimeivieynsuuas Microcontroller [uyp@nasaladn 1 weiv

aguladn lo¥ MAX232 14 anunsasioweivaunsuld 2 weim

2.8 msldaunasnaynsy RS-232

RS-232 fp wwIgrunsiliousiedoyauuy Serial Tdifafiuszaymalumsds
Uoya wuu Serial Wanunsaaslfissasmafiuintu Tnefimswdsusyiunsedu ves Logic 910
\iniazegluig 0-5 V wie 0-3.3 V ifuras -15 s 15 V Tnilsoaudunsadl

- Logic 0 Y84 RS-232 awaglutae 3 fis 15V
- Logic 1 ¥84 RS-232 awagluyie -3 fls -15 v
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v A
I B F :
" TiL y
1 1 1
‘ Rs232

;::Ui?i 2.13 Uefaausewdng TTL A RS-232
7 http://www.thaieasyelec.com/electronics-in-chapter/UART-TTL-RS232-MAX232-
MAX3232 html

nsdean suuveynsuiuindmadAgenislinu - Microcontroller 170
aUNsaMUANTIEAYIMEETRY Wee 3 Wiy Ae
- aeasdeyQIn TX
- aesudeyanad RX
- Wazans GND

2.9 TTL (Transistor-Transistor Logic)

TTL - ussduussuiignimuniulugausniteldsening Transistor A
Transistor Melu29as32(10) farfu TTL aeldisedunsadiy agfit o - 5 v wilutaguuilgunsal
wansweimhanlutn o - 33 v Genusadussduila LvTL Sedlémsnsiaaeuan
Datasheet vasgunsaifilfidsnewinduseiunssdunuule msemnldfiaussanasriily
gunsnlhdeme

13V IV oo Lttt 2o
1 0 1 1 0
1 0 1 1 0
»
> L w

TTL 0-5V TTL 0-3.3V

Y

gﬂﬁ 2.14 JUdtyeyns TTL
A http://www.thaieasyelec.com/electronics-in-chapter/UART-TTL-RS232-MAX232-
MAX3232.html
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2.10 gULUUNMTROEITLUUBYNTY

finneiueg 2 wuu Aeuvudalasifa (Synchronous)  wasuuuexdslasila
(Asynchronous)

2.10.1 msdedsuuudslasid (Synchronous)

nsfudsdeya 9
agfuBnidunils ldefvdugudeys faetdadu msdsdyyunniduedn

) b

€
€

gﬂﬁ 2.15 mysvdsdoya axiidayanauniing fadufmme Sanena
N : http://www.thaimicrotron.com/CCS-628/Referrence/RS232.htm

2.10.2 MsAea1suuvozdalasia (Asynchronous)

msudeteya laedlidndudes Tdyarauiing soume wiagldiidds uas
MU Tdndedeya Wiy sUkuudayanuuerddlania Usznousae 4 damde

2.10.2.1 UmEus (Start bit) fyumnt Jn

2.10.2.2 Unfoya (Data) fvun 56,7 w30 8 On

2.102.3 TnnsI9a0unsa (Parity bit) Hvuia 1 Unvseladl
2.10.2.4 Umviga (Stop bit) Tvun 1,15, 2 On

1 2 3 4 § b T 8 g 10 mo12

I
WAIT STAGE (START: DO + D1 1 D2 1+ D3 1 D4 1 D5 1 DG 1 D7 papyyos STOP 1 STOF |
| I ' VBT B

!4 DATA :" 1152

i f 18l 5061716

1
1
1
I
!
|
1
[}
1
I

gﬂffi 2.16 mssudstoya Tnsilidniudes fdyanauniing saude
1« http://www.thaimicrotron.com/CCS-628/Referrence/R5232.htm
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- ilolifinsdedeya 11 data azflanusniuladn '1* wie aaueuys
38 (Waiting stage)

- dledududfeyastivun data Wiladn 0" WWuswau 1 dn Send
DmiFustu (Start bit)

- mntufiesEududetoyn Tnedednslurieu (Lse)

- udmusen3itn eiivielaifild dusgfunisiade veaides
A1)

- gavhemudieladn 1" egelies 1 Jn @wwn 1, 1.5, wde 2 Tn)
deuansindugndoya

2103  msiunazdidayanuvaynsududsoanusnvaznisldauld 3

WUUAD

2.10.3.1 wuudamand (Simplex) \unisas wieiudeya wuudienig
e i

2.10.3.2 wuugangmand (Half Duplex) Wumsdauazsudeyauuy
aduiu Aewlasnunileds Sndumils Wudhesu aduiu liansnsofu-ddunandeaiils

21033 wuuiggwand (Full Duplex) annsadu-dstoyaluiia
Wearulel

2.11 LED dot matrix 8x8

aaviuning (Dot Matrix) \Uugunsaluanina wuuideddiv LED Asnisiien
LED wanedannsiat3eany Wundn Wunas Faaziiunisldnuasuwaindlunsvinthelnds
lngisnasiiemanuning vaneqimnreiy udadeuliunsuinlilasreulnaiass wie

ABNNANDINIUIRTTURBMLRS NG Nanunsavinlndale

U 2.17 LED dot matrix 8x8
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AEMMNASNT A N15U LED wwariu dedu dydndnwal vesnenunind wagns
daldeuazimiioudu nmssdaldeu LED wie nisreldan Muaniua 7 43 (7 segment)
thuias Aevzlvimssanuy Common Anode N13sBUUY Common Cathode SUKARITUA

warlassaiumstenieluvesnenuninduansdaguil 2.18 wassui 2.19

2.11.1 ¥anN15¥1197Y LED dot matrix

LED dot matrix 3gU3gnauaiunisun LED vateme uinaludnueus
Anode %38 Cathode 2w lumnusuuazudsandeganmlugui 2.19 Ussnause
KUIUBUADYT Anode  I0AU @UlULUINIIEABYT Cathode  $auAU LRavgliuaninaly

wue 1 pedNtszdeniild deyaveslumunueuunad dluaedn 17 uav deyaluwuass

& a = o

ARANLN 1 doaliuaadn “0” Favialii LED Tuwnaft 1 Aeduiidl 1 adns

1T A R A
CU @IC oleololololelelen
Seie slelcls 3333590
PIN 24 &l =8 3
g88§88 Q% 2 00000000
ent OO0 0O0O0QO|SI= OO DQDOG B
WSSO SO PQO0 B
Slolele ¢0o]e) PUHOQU~UTO OO F
@O000000@® oo L'e seli:a]
, 4,75*7=33.25 \g3.70
38.0 3%
|‘ $0.51£0.p2 I J
|_254t11=27.94 | 9.40 |
4.70

NORMAL TOLERANCE:+0.25  ANGLE:+1°
INTERNAL CIRCUIT DIAGRAM

5UT 2.18 1u1Av99 LED dot matrix 8x8

i - http://www.es.co.th/Schemetic/PDF/TOM-1088BMR-B.PDF
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coLt 2 3 4 5 6 7 8

e ® 0 @ ® @ @
"ow® & & £| £] £| £] £ 5]
, o K| K| K| &|&| & &
s o k| K| K| &| &| & £
. o k| K| & &|&| & & 4]
s o k| & &l & & £ ] §]
o o K| K| K K| &| & &]F
. o K| | K| &| &] & & §
s ok kKKK EEF

3Ui 2.19 uandlassa$rauas LED dot matrix 8x8

7 © httpy/www.es.co.th/Schemetic/PDF/TOM-1088BMR-8.PDF

2.12 IC 74HC595

IC_74HC595 THlunisuanswauvuaunuilslaeagyinnis shift bit Toyaitasln
deriudaimuamsaunuile dunsfiasiedy IC 7aHCs95 agliimsdstoyatuu D Flip-
Flop (&yanas 2 1du Yo Data wae clock) tduniissadu 11 ey clock Bndusiaiy
1 14 Wumedsdoys winmavhenfadlen clock (@111) gn trig #1 IC azdudiayainan
Data (v 14) WiiulilusAawnas @l 8 bits u IC ) uasidoudioyafiogeuniily 1 vos
\Wudhdunaeninan msideuteyaiiarlidswasien output i 8 inssdummirieyaluiiu
o lilusawesivimiudesins trig 91 12 wewdunisuen IC Idstiayansueuiosu
Tneavdsdyaaniad 1 gnlusmiudeyassgnivan 9nsiawes Wiwi Q0 - Q7 e
nlldausie

74HC595

Qi VCC p—

Q2 Qo p—
Q3 DS p—
— 13

OF e
Qs ST CP |—
Qs SH_CP —

ar MR

ol e [ [ o] |-
g

GND ar

3Ui 2.20 s IC 74HC595
131 : http://www.123microcontroller.com/ Hardware-Interfacing/How-to-interface-
IC-74hc595-Shift-Register
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5UM 221 IC 7aHC595

AINT 2.4 ALAUSYDIILATNLNNNITI9UTaY IC 7TAHC595

Symbol Pin Description
Q1 1 Parallel data output 1
Q2 2 Parallel data output 2
Q3 3 Parallel data output 3
Q4 4 Parallel data output 4
Q5 5 Parallel data output 5
Q6 6 Parallel data output 6
Q7 7 Parallel data output 7
GND 8 Ground (0 V)
Symbol Pin Description
Qy' 9 Serial data output
MR 10 Master reset (active LOW)
sSH CP il Shift register clock input
5T £R 12 Storage register clock input
OE 13 Output enable input (active LOW)
DS 14 Serial data input
Q0 15 Parallel data output 0
VCC 16 Supply voltage

flan - http://www.123microcontroller.com/Hardware-Interfacing/How-to-interface-IC-
78hc595-Shift-Register
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2.13 IC ULN2803

Ju Ic Junszua Massairadudunedineduuy Open Collector vmthiidu
Driver Funszualuiln IHusiazunaves LED dot matrix ifesvinassiodldlmdssirelugamng
Aumieves LED dot matrix dwnnlufiftietunseudervasiunaliniuainewes LED
anad wiouesliiuls

ULN2803
[ Nl
K] e s ()
E—r
B>t —te]
T A B
G
>l
E_L\f“[_“_ E
ond[S}— Lo

JUi 2.22 dumdan IC ULN2803
W : http://doc.chipfind.ru/motorola/uln2803.htm

2.14 A1598NLULAIBDNYS

n1sesnuuufdnusazdeiteudn 1 1ilnn Anode  wazdeudn 0 1iivn
Cathode ¥84 LED el LED Qﬂﬁuqﬁmu Favdsnfiiunssuauntsues Shift Register
whlildfoyariomin Output Parallel 8 Sntaya dsmssonwuussnusilalas e
0, 1 Wldssnusmuiifiaans uagsunisauguues Microcontroller ¥l LED #lanunsa
vowildtupaiuduiisnes

Megansainedidnus fagun 2.23

U7 2.23 M3ysenuuuiidnes
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NMTRBNLUUMSNES 38l8 “A” = {00001110, 00010001, 00010001,
00010001, 00011110, 00010001, 00010001, 00000000}

2.151C CD4017

M3 IC CDA017 W IC Tagvimstiusioud 0 e 9 defifwarandrandan
Clock uenanilfsdln Enable (U1 13) 2ensevinfiaadn “0” (Active Low) wae Reset (W
15) R¥nseyinfiaedn “1” (Active High) Tmaagly IC CD4017 Tunisuany Row w84 LED dot

matrix

Qs [L]e U 6] va

Qi [2] 15] Reset

Qo [3] 14] clock

Q2 [ﬂ—_ Etlock Enable
Qé E p -1_—2] Carry Out
wfg [

Q3 [7] 10] 04

V%SIE E‘ Qs

5Ul 2.24 dwmisn IC CDA017
1+ httpy//www.utcbanyat.com/Web%20 Digital/Data/C_17 24.pdf

2.16 IC 74HC573

IC 74HC573 10 IC mszga CMOS Fflenmiiigelumsvingu uasdiuniivihay
fauruleiiu TTL 7ifiddssi

IC 74HC573 4l octal D-type transparent latches Usgnaumanisuen D-type
ganilu input dmiuusiay latch WA 3 @01 output &m3U bus-oriented

§41C il IC latch wun 8 Bn vhwihiidu LED TiAnainamudeyaitdadn
UM input lesanen port 84 microcontroller $1 40 91 TANEMNTAIUAITIBNTLUE
laigaiin vilildanwsadu LED ludnwagnsvuagesald Seosld IC Sawan latch e dhe
314 IC latch vihldanunsadnendeya output 1316 asruwindivn LE ves IC Ssadldsuanin
“1” wagv1 OF l@fuaendn “0” Tag IC 74HC573 agldlumsmudyanadeyaszuing IC
74HCE95



T4HCS573
T4HCTS73
0E E 20| Ve
Do [2] O 19] a0
o1 [3] 18] a1
D2 [4] [17] @2
D3 [5 | [16] a3
D4 [&] [15] Q4
os [T [14] o5
Ds [&] [13] 06
o7 [0 12] Q7
GND [10 [11] LE
D0 1amal7E

gﬁfr‘i 2.25 SNURUY1 IC 7T4HC573

i - http://www.nxp.com/documents/data_sheet/74HC_HCT573.pdf

AT 2.5 MWWV aYMINTANISLdIuYeY IC 7T4HC573

26

Symbol Pin Description
OE 1 3-state output enable input
(active LOW)
D[0:7] 2,3,4,56,7,8 9 data input
GND 10 ground (0 V)
LE 11 latch enable input
(active HIGH)
Ql0:7] 12%3N4, 15.% &)1 118 749 3-state latch output
VCC 20 supply voltage

i http://www.nxp.com/documents/data_sheet/74HC_HCT573.pdf
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3.1.2 H4N15V19IU2992935 (Flowchart)

HansvieTenRsiantunaunsinuleeTuandlafagui 3.3

Not found

Searching Restart

Network

Found

- -,

Call Ready

- ~

Not found

AT command

GSM Module Standby

Y

NO

Waiting Message

A

YES

Y

Microcontroller

Status

SMS
v k4

No Message LED Dot Matrix LCD Display
Display

END

EUﬁ 3.3 N1900NLUUNINITVINNUYDINIT
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3.1.3 57898298AVIN15AIUIUTULARZTUNDU

Tunsandunisasratnenansdaniiu SMS 1aald GSM Module ftunaulu
nsenfiuauldasamudmunedsenauluse 2 dwtufe s15auas (Hardware) wae
¥a5N05 (Software)  Faveaasaruvazvwdiuladrunidslulilaazyvinliniasnanstoninu

SMS Tagld GSM Module lalanansavihanulgauysal

3.1.2.1 N1509NRUUNINAIUTITARIS

A1SDONRUUNIAUBITALIS FLApIUsENaunIy @rulunsindodnans
1 o/ i 1 o =) 2/
¥4 GSM Module U Microcontroller kagarukaninatonIunsulaain GSM Module

NIURD LED dot matrix

1) daulunisfindefioanssendng GSM Module AU

Microcontroller

U8 Gsm Module
P1
c2 —LJdoco 6""‘
—{osr O
RXD
-
10 U2 m) &)
4 3 dcrs =D
—{ otrR KO
c1+ c1 T ) o._o
T AL TIoUT :)J‘;— =
—q RiouT RAIN = O error O
2] o T20UT Prim e
=2 r20ur R2IN == %
10
ool C4
MAX232
vs- LCD1
£ Y o LMO16L
[ cs s -
= [ ——
R1
uF 10% wew
Ui 88Y ¢i. sanzasss
2] RAANGICTIN- RCOTIOSOM13CK (2 i nlnlmls!
= RarAniC2IN RCITIOSICCP28 [ 1=l
2] RAZANZIC2INVREF/CVREF  RC2UCCPIPIA file R2 |
2] RAVANJC1INSVREF + RCWSCKISCL [—1L 1K
=2 RasrmockiC1OUT RCAISDVSDA (£ 1 <4
] RasANasSMLVDINC20UT RCH/SDO [
3] RAOSC2ACLKD RCBTHICK |t L
131 RATIOSCA/CLKI RCTRNIDT |
2] Re0ANIZFLTOINTO RDOPSPO [—1E
2] REUANIOANT RD1/PSP1 |22
2] Rp2/ANBNT2 RD2IPSP2 |—it
2 REVANSICCP2A RD¥PSPI |4
3] RBA/KBIVAN1 1 RDAPSP4 |21
281 ResmBI1PGM RDS 18 |t
2 resmaizpec RD&/PSPOPIC [t
2] Rp7MBIVPGO RO7PSPTPID (=3
REO/RD/ANS [~
RE1WR/ANG =i
RIC1RRae20 RE2CEANT [T R3 I

REVMCLRVPP 8
a
c1

fg’d‘ﬁl 3.4 nsidousis GSM Module U Microcontroller
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Tngludufidunsidenss GSM Module u ET-BASE GSM
SIM900 U Microcontroller PIC18F4620 Tneidousionuneivdeansoynsu RS-232 Tnedl
0% MAX232 LLUaaﬁmumwmmwnwa%wﬁamsaunsu rRs-232 Iidudayaes TTL iievinnis
\ousawinfiu Microcontroller wagldnwnFlunis@eulusunsumunugunsaflsiinisiu

[ = 1 4 &

< ) o °
LLaSaﬁsﬂaaﬁﬂﬁﬂwla'iwaaaqiauﬂiu RS-232 91NUUEVNNTRAAINAENILENITNINIUYDITEUY

BEREE FEFEERE FEH-

' LCD
y v oo lly '
2) @ULEAEaTANUNTULAIIN GSM Module HuUaD
LED dot matrix
et Bt o~ o ]
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RDA/PSPa RBA/KBIOAN 1
RDWPSP3 RBVANWCCP2A 22—
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RDOPSPO RBOVAN12/FLTOANTD
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RCOMIOSOMICKI RAOANO/C 1IN L2
PICToF 4620
s %20
U2 U4
I - = coM —‘l: l 1
M dok 18 1¢ [—2
R1 ~de o = 28 2¢
Q2 -4 8 ac
47Tk Q3 4B 4C
= w17 == o8 5
¢ as 68 6C
1 Qe 7B o =
0 1uF a7 88 8C
Q8 p——
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JUN 3.5 199suansnatonIny SMS KU LED dot matrix
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MsuanwmatenL SMS sginsuansratenuiisuldan
GSM Module Ju ET-BASE GSM SIM900 waar1un1sUszaianasie Microcontroller PIC
18F4620 9 ntuFauansdoninusinuva LED dot matrix Tngagld IC 74HC595 Tunnsdedoya
fr8nwsaIn Microcontroller 1ig LED dot matrix newdeudeyafiagnilaiiolidonin
SMs idauanmernlumsigaugatonim wagld IC CDA017 lunisuanuuel Row v
LED dot matrix iitevinl#lw LED Anuasueadiududiidnes Inedl IC ULN2803 daedunsuua

fde@9nLn97n IC CDA017 Wievileh LED dot matrix fianunudndi

3,1.3.2 N1599NMUUNNATUBDSHIIT (Software)

w [
s

JunuNaUuulUsunsy  Microcontroller @1u15auuslaRll

1) WeoulUsunsumienw@ wagyiinis Compile aaslusunsu PIC C

Compiler tWaasne Hex file udatillusunsuwing Microcontroller sigly

2) wiale Hexfile wainnasud1 Hex file Aas1eldluswnsung

u

Microcontroller Inglaluswnsy PIC kit2



3.2 \5asdentylun1snaans

gunsaiililunsmaaes
Resistors
R1 47k ohms
R2 10k ohms

R3 1k ohms

Capacitors
Cl 0.1uF

C2, G Canas {IjuF

Semiconductors

U1 Microcontroller PIC18F4620
U2 CDao17

U3, U5, U6 7T4HC595

U4 ULN2803

U7 MAXZ232

U8 GSM Module ET-BASE GSM SIM900

PL COMPIM
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Miscellaneous

X1 20 MHz crystal

LCD1 2line 16-character(per line)LCD module

LED dot matrix 8x8 20 87

Measurement

oeadalaalay

(Oscilloscope)

anwalay (Probe)

W95 dnwany (Power supply)

o

afdnes (Multimeter)

WsadLlsu Microcontroller PIC

3.3 NISIANUNANITNARD
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aifunamsvnaodudruresnisideusis GSM Module 3u ET-BASE GSM

SIM900 U Computer HulUTLATH X-CTU
1.1) NSANMILASEUIBRY GSM Module

1.2) msspnsuansralisuuuuresteninudu Text Mode

1.3) MSSULATLARINATDANN SMS

IaiuranIsNAaBIN T UsUlUTLATNEIIY GSM Module W1y
Microcontroller TnguansNaanIUsNISMI9IUNILD LCD
JofunantsmaaesanmyTanadygufidasiuain GSM Module

FLAUNENIITNAAINITUARIHARITN YT LALFEUNILNYENRa LED dot matrix

JaiunanisnaasinsnagauUszansnimnisinauuaraugndedlunis

LAMINATDA1H SMS BUYTN98 LED dot matrix
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HaN1INAaaY

4.1 N15MARa9dIdanu SMS 1d1g GSM Module §u ET-BASE GSM SIM900

m3Tousio GSM Module §u ET-BASE GSM SIM900 fu Compuler HM
Tsunsu X-CTU

I odem
| PC Settings | Range Test  Teminal | Modem Configuration |
| - Line Status ——— ~Assert ——————

Close | Assemble

l‘--i |IDTRV [RTSI¥ [Break ™ ComPart| Packet

SIETTE & 00 49 49 49 49 FF FF 0D

|« RDY lOA 5244 59 0D

‘. [0A 0D

f+CRUNT 1 0A 2B 43 46 55 4E 3A 20 31

0A 0D
0A 2B 43 50 49 4E 3A 20 52
159 0D
0A 0D
0A 43 61 6C 6C 20 5265 bl
0A 41 54 0D
0D
0A 4F 48 0D
| 0A 0D
[« +CMTL: DA 2B 43
"sM" , 1 2€ 31 0D
|.AT+CMGR=1 = 0A 41 54
{ 0D
|. +CMGR: ""REC " |0A
[UNREAD™, "+ 20 4E
166870070514 (36 3%
‘ |22 2C
12C 9

65

COM3 [1152008N-1 FLOWNONE ~ |Rx 156 bytes

o ]

JUT 4.1 fegnamssudany SMS
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4.2 inmsvaaesdsulusunsuiudadayaan GSM Module

mmsesealisulusunsusvasdayaann GSM Module Tneldlusunsy Proteus
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UM 4.3 Nan139188901589N15 GSM Module #1U Microcontroller
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4.3 yin1vaaesdedaninu SMS id1g GSM Module §u ET-BASE GSM
sIM900 TnTld2995939

3 A, U g 3
. P
L LI

f/aw EasssansAARRARAREE

5UN 4.4 wansvaagadislasutanuAgunauaIN GSM Module Uazlaninanen

#1199 LCD 91 Call Ready angdis vinnisAunaaiatnaldlsvusosuds

37



38

4.4 NIINAADIINKNAREYEYIUNITADEITIZIIN Microcontroller iU GSM
Module

4.4.1 foyayrnd RS-232 19A21 GSM Module 91 Rx Tuvauedtlaid SMS

(Y]

RIGOL STOP (N f-oo A rmnnnd || F 3.@ay

Illl“

Urp(l)= 16.20  Fredll)=55.6kHz N
E5ES S .08U Time 50.00us @270 .Aus

U 4.5 dryanas RS-232 Aderds AT+CMGR = 1 970
Microcontroller \1g GSM Module WogudeAIm SMS

9M3UT 4.5 Microcontroller 1#dafds AT+CMGR = 1 191g IC MAX232 Lo
wWagudyaas TTL (Dudtyayin RS-232 fegy douidhg GSM Module \iegudeniny SMS

S 1 Tnevhn1sindtynramined Rx ves GSM Module Tuwnigdilifinisdstonanu SMs
L1391 GSM Module aziin Volt peak-to-peak (Vpp) Wiy 16.20 Vpp
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4.4.2 fyayrnd RS-232 #3370 GSM Module v1 Tx Tuvauedtlaisi sMs

RIGOL STOP @R frooer iy

v

A F 3.00U

Vv

Urri)= 11,40 iFred(l)=55.8kHz

[MEFED 5 .@a@n Time 58.88us 256 .0us

U7 4.6 dyay1eu RS-232 1esannliififanany SMS GSM Module Jsds “OK” moundus

mﬂgﬂﬁ 4.6 GSM Module lds “OK”maunauan Tusudmann RS-232 1ihd

. ~ ' = %) = o v @ )
Microcontroller Llauannainlifidaninu SMS 119 GSM Module Tagvinnnsindayeyiau

@

91797 Tx ¥4 GSM Module Tunaiziiliiinasdedioninu SMS 141t GSM Module wagilan
Volt peak-to-peak (Vpp) Wiy 11.40 Vpp

4.4.3 dysyras TTL 9130910 Microcontroller 1 Rx luunueitlaidl SMS

UrPl= 5,680 Fredil) =52,2KH
WIER S .00

Time 50.86us DH242.8us

JUT 4.7 dyeyreu TTL ilesnnlaiivoninu SMS
F9lA3U “OK” maunduu1aIn GSM Module
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mngﬂﬁl 4.7 Microcontroller lafudany “OK” maunduuiain GSM Module
Tugudayeynes RS-232 wagly IC MAX232 Tunswaeswdudyan TTL fagu \auanNad
Lifiananu SMS Wil GSM Module Tngvin1sindayaniainan Rx wes Microcontroller
Tuvaizdilifinisdedonu sMS Wudl GSM Module wawdlan Volt peak-to-peak (Vpp)
WiNAU 5.60 Vpp

s

4.4.4 dyeyreu TTL #15A91n Microcontroller 41 Tx luauedilais sMs

v

RIGOL STOP @R foororr o i 7 f 3.00U

? ot

Urp(= 5.600 Fredll=f3.2kHz . = i
WEET S .00U Time 58.00us B324%.0us

U7 4.8 yayios TTL Mdednda AT+CMGR = 1
971 Microcontroller L‘i‘f"lf:j GSM Module Lﬁaéﬂu‘ﬁam’m SMS

mﬂgﬂ‘ﬁ 4.8 Microcontroller #dafnds AT+CMGR = 1 Tugudysyrod TTL Wng
IC MAX232 ilawAsududysyin RS-232 faudng GSM Module s udeainy sMs
S1euit 1 TaevhmsInduaaainen Tx ves Microcontroller Tuvngitlaifinnsastaniny
SMS 141117 GSM Module uazdien Volt peak-to-peak (Vpp) 11U 5.60 Vpp
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4.5 NNSNARDINISUEAIHANIUNLNRD LED dot matrix

4.5.1 AMINAADINTTUENINARITNEINNWIBINGY AINUNW VY A-Z H1unii199
LED dot matrix

ginulug A-Z Wiuminae LED dot matrix

4.5.2 N1SNAABINISUAAINAAIDNBINIEIDINGY AINUWLAN a-z UARIHAHIY
#1199 LED dot matrix

JUN 4.10 HAN1TNAABINTITUARINARIBNYINYIBINGY

U

FIMUNLAN a-z tUYN9e LED dot matrix
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4.5.3 N1TNAABINTITUANINAAINAY LWAAINANIUWEI98 LED dot matrix

A s ! i
E‘Uﬂ 4.11 HaN1TNARDINTLAAINGAILAY N’]ﬁ%ﬁ?ﬂﬂ LED dot matrix

4.5.4 NSUARINANIUNTIND LED dot matrix vauedilaifinisdedonnny SMs
o a
WU GSM Module

1k & N 0

;’lll.ﬂﬁ"l""l.’ll

T~

JUT 4.12 namsmnaeswnziilsifidoninm SMS il GSM Module
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4.5.5 $n15d499A273 SMS 991 Mobile Phone 1$131% GSM Module

5U7 4.13 nan1svnaesdsdiondn SMS 14 GSM Module LCD azuanana “ 1 Message ”

v v v ' 2
4.5.6 N3LARINAYDAIH SMS Vl\lﬂ‘i‘ULI'IN'!‘LMU'WE] LED dot matrix

T an a--;-“-' -
Y ¢
s

'ﬂ@'

JUT1 4.14 n1suanamataniany SMS nlasuuiu

11199 LED dot matrix wSauuan U/Aau/Tu wag 13an
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dyunauazdalauauue

5.1 dgUwa

NN IMAaRIM T TEUlTUATAIUANNITHIIN GSM Module 2wABIviNTTY
fayaiigndwnain GSM Module Vissa ASC Il uag Hex code iiald Hex Code lléfan
91999uUM S0 ulYTLATUAIVANNITININ WazUEAIHATEAIY  SMS  LAgazuanINg
A071ULN1TYNNUVBITEUUHIUNINRE LD wazkansnatomu SMS. HIunt19e LED dot
matrix Fedndufesimamistayaiiiusia ASC Il wiuapmasenyaviive LCD uwaw LED
dot matrix ns1ziddndeyaitlillisia ASC I msuanimadiinAmuAanaaliuay
$nlustestmuadn Delay Time Wivnzalunissefudeyafigndnnain GSM Module

NNTNAABIETINIITE LED dot  matrix - Snlusesdinwunaziiilaiients
vhewwesgunsaiaieg meluasitlassadnames LED dot matrix waznisyanuues IC
74HC595 IC CDAOLT uag IC ULN2803 tteliianansaniuaunisvinnuuesmiingse LED dot
matrix lunsuanmateninu SMS  laegwsgndes  Inemseanwuuidnesuasduauli
WAPINAUUMINRE LED dot matrix wudidnlusiesdrilsdisnaiunitauazaiueives LED
dot matrix tieeenuuuliinnuImEaLRENTUARIHA

nnmsulnesmvemtivsuansteniy sMS Tagld GSM  Module gn
senuuuliiiaumunzan figdemsldanu Jaiivseandarmuazarmsoinuldaig
Tgussas
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5.2 YalduaLuY

4)

HowihmsAndedoansuasdeau GSM Module THldmuarudasmsdeu
uagdndusosfinuiAds AT Command figadldlunisdsen GSM Module
#awmsreasulndeyaiifuuardinin GSM Module Tagvhnisidousie GsM
Module iU Computer H1UWasH RS232  uaglilusunsu X-CTU lums
A979@0U Hex Code Tigniu uardsluss GSM Module
Tumsneasadoulusunsunasnaaoulsasiiulusunsuy Proteus AeAodld
Yoya Hex Code mmlusunsu X-CTU lumsmamezdeyaidusia AsC I
wuansnariee LCD Lilelianunsauaninalsiognsgnias
EABIANINTIUDBE IC TAHCHE95, 1C CD4017, IC ULN2803 wag LED
dot matrix tNElANITIAUANNITINITUTBUAR INALAL AN TORARIHA
Tonu SMS laaeagnsies
Uiwaridnusiannsafaunbiiinsuantdennuniuilng uazuanina
fanuiiannsandeuiitu-as wisliinmsuanmsulasnusliaisany
16 Tudnvaanisuandagatiumkanssatonsnn SMS u 2 ussvia wde
1NN waz R iuMsuansgamgl wasnsuanaaanade Wieviliuiiee
wansdiarmi SMS Saunmuazinlfassuinin fududusolulumeiun
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ftinclude <18F4620.h>
#include <string.h>

#FUSES NOWDT  //No Watch Dog Timer

#FUSES HS //High speed Osc

#FUSES NOPUT //No Power up timer

#FUSES NOPROTECT //code not protected from reading
#FUSES NOBROWNOUT //no brownout reset

#FUSES NOLVP //no low voltage preming

#use delay(clock=20000000)

fuse rs232(baud=115200,xmit=PIN_C6,rcv=PIN_C7)
#include "lcd.c"

#define Data PIN_BO

#idefine SH Clk PN B1

fidefine ST Clk ~ PIN_B2

#define CD4017 Clk PIN B3

#define CD4017 Rst  PIN B4

#DEFINE BUFFER 200
#DEFINE SIZE 200

volatile int counter read=0;

a8

volatile Char Recieve[BUFFER], TEXT[16],SMS[1][SIZE],ZERO[SIZE],DAY[1][10], TIME[1][10];

unsigned int var=0,var2=0,ok=0,clear=0,del=0,check=0,slot=0,alert=0,loop=0,no=0;

void CLEAR TEXT();
void CLEAR BUFFER();
void CLEAR_ALL();
void PRINT _TEXT();
void START();

void CONFIG();

void READ_SMS();
void GET_TEXT();
void DEL_SMS();



void PRINT_SMS();

void CLEAR SMS();

void GET_SMS();

void CHECK_SMS();

void GET DAY();

void GET_TIME();

void CHECK_ALERT();

void CLEAR_ZERO();

void send_data(unsigned int rw);
void show_led(unsigned int number);

void main()

{
set_tris_b(0x00);
output_b(0x00);
led init();
enable_interrupts(INT_RDA);
enable_interrupts(GLOBAL);
counter read=0; ok=0; clear=0; del=0; check=0; slot=0; alert=0; loop=0;
CLEAR ALL();
START();
CLEAR_BUFFERQ);
CONFIG();
led_putc(™\f);
lcd_gotoxy(1,1);
lcd_putc("GSM Ready");
delay ms(800);
DEL_SMS();
CLEAR_ALL);
check=0;
while(TRUE)
{
CLEAR_TEXT();
CLEAR_BUFFER0;
alert=0; slot=0;
CHECK_ALERTO);
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iftalert==1)

{
slot=0;
led_putc("\f);
led_gotoxy(1,1);
lcd_putc("New Message");
READ_SMS();
DEL_SMS();

}

else if(alert==0)

{

PRINT_SMS();

}

}

void CHECK_ALERT()
{

alert=0;
CLEAR_BUFFER();
CLEAR_TEXT()
printf("AT+CMGR=1");
putchar(0x0D);
delay ms(500);
var=2; var2=0;
GET_TEXT();
If(TEXT[0]=="0'&&TEXT[1]=='K")alert=0;
else

{

alert=1,

}
}

void DEL_SMS()

{
del=0;
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while(dell=1)

{

CLEAR_TEXT();
CLEAR BUFFER();
counter_read=0;
printf"AT+CMGD=1");
putchar(0x0D);
delay_ms(500);
var=2; var2=0;
GET_TEXT();
if(TEXT[0]=="0'&&TEXT[1]=="K")del=1;
else del=0;

}

void READ_SMS()

{
CLEAR SMS();
CLEAR_BUFFERQ);
printf("AT+CMGR=1");
putchar(0x0D);
delay_ms(500);
GET _SMS();
GET_DAY();
GET_TIME();

void CONFIG()

{

ok=0;

while(ok!=1)

{
CLEAR _TEXT(;
CLEAR_BUFFER(;
counter_read=0;
printf("AT");
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putchar(0x0D);
led_putc("™\f);
lcd_gotoxy(1,1);
lcd_putc("Status");
delay_ms(500);

var=2; var2=0;
GET_TEXTO);

PRINT TEXT();

delay ms(500);
if(TEXT[0]=="O'&&TEXT[1]=='K") ok++;
else

{

ok=0;

lcd_gotoxy(1,2);
lcd_putc("System Error");
delay ms(1000);
lcd_gotoxy(1,2);
lcd_pute(” =~
}

void START()

{
lcd_putc(™f");
delay ms(500);
led_gotoxy(1,1);
lcd_putc('Please wait");
delay _ms(1000);
lcd_gotoxy(1,1);
lcd_putc("Please wait.");
delay _ms(1000);
led _gotoxy(1,1);
lcd putc("Please wait..");
delay _ms(1000);
led_gotoxy(1,1);



led_putc("Please wait...");
delay_ms(1000);
CLEAR_BUFFER();
lcd_gotoxy(1,1);
lcd_putc("Please wait....");
delay_ms(1000);

led gotoxy(1,1);
led_putc("Please wait.....");
delay_ms(1000);
led_putc("\f");

lcd gotoxy(1,1);
led_putc("Searching”);
delay_ms(1000);

led gotoxy(1,1);
led_putc("Searching.");
delay ms(1000);
lcd_gotoxy(1,1);
led_putc(*Searching..”);
delay ms(1000);
lcd_gotoxy(L,1);
lcd_pute(*Searching...");
delay_ms(1000);
led_gotoxy(1,1);
led_putc("Searching....");
delay ms(1000);
lcd_gotoxy(1,1);

lcd putc("Searching.....");
delay ms(1000);
CLEAR_BUFFER();

void GET_SMS()

var=62; var2=0;

while(Recieve[var]l=0x0D)

{
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SMS[slot][var2]=Recieve[var];

var++; var2++;

}

var=0; var2=0;

void GET_DAY()
{

var=39; var2=0;
while(var<47)

{

DAY[slot][var2]=Recieve[var];

var++;  varZ++;

}

var=0; var2=0;

void GET _TIME()
{

var=48; var2=0;
while(var<53)

{

TIME[slat][var2]=Recievelvar];

var++; var2++;

}

var=0; var2=0;

void GET_TEXT()
{
while(Recieve[var]l=0x0D)

{
TEXT[var2]=Recieve[var];

var++;  varZz++;

}

var=0; var2=0;
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void PRINT TEXT()

{

}

led_gotoxy(1,2);

led_putc(” %
lcd_gotoxy(1,2);

var=0;
while(TEXT[var]'=0x00)
{

Printf(lcd_putc,"%c", TEXT[var]),
var++;

}
delay ms(800);

void PRINT SMS()

{

int num=0;

loop=0; counter_read=0;

CLEAR_ZERO();

for(loop=0;loop<1;loop++)

{

if(strcmp(SMS[loop],ZERO)==0)num++;

}

if(hum==1)

{

led. plitel™\");

led gotoxy(1,1);

led putc("No Message");
no=9,;

counter_read=0;

show_led(no);

delay ms(500);

1

else iflnum==0)

{
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led_putc("™\f);
lcd_gotoxy(1,1);
lcd_putc("1 Message");
}
delay_ms(500);
CLEAR_ZERO();
loop=0;
for(loop=0;loop<1;loop++)
{
if(strcemp(SMS[loop],ZERO)!=
{
counter_read=0;
show_led(loop);
delay ms(500);
}
}
}
void CLEAR SMS()

{

memset(SMS[slot],\0',SIZE);

memset(DAY[slot],\0',10);
memset(TIME[slot],\0",10);
counter read=0;
}
void CLEAR_ALL()
{
memset(SMS[0],\0',SIZE);
memset(DAY[0],\0',10);
memset(TIME[0],\0',10);
memset(ZERO,\0',SIZE);
memset(TEXT,\0',16);
(

0)

memset(Recieve,\0',BUFFER);

counter_read=0;
}
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void CLEAR_TEXT()

{
memset(TEXT,\0',16);
counter_read=0;

}

void CLEAR_ZERO()

{
memset(ZERO,\0',SIZE);
counter_read=0;

}

void CLEAR BUFFER()

{
memset(Recieve,\0' BUFFER);
counter_read=0;

}

const unsigned int Fonts[95][8] ={

{0b00000000, 00000000, 000000000, 0LOOO00000, 0LO0000000, 0LO0000000,
0b00000000, 0b00000000},

{0b00001100, 0b00001100, 0b00001100, 000001100, 0LO00A1100, 0LOCOC00OO,
0b00001100, 0b00001100}, //!

{0b00001010, 0b00001010, 0L0O0001010, 000000000, 0LOOO00V00, 0bOO0O000AO,
0b00000000, 0b00000000}, //"

{0b00001010, 000011111, Ob00001010, Ob00011111, 000001010, 000011111,
0b00001010, 0bO0O0000Q}, //#

{0b00000111, 0b00001100, 0b00010100, OLO000 1100, 0L00000110, 0L00000101,
0b00000110, 0b00011100}, //S

{0b00011001, 0b00011010, Ob0OO000010, 0LO0OV0100, 0LO0000100, 0h0O0001000,
0b00001011, 0b00010011}, //%

{0b00000110, 0b00001010, 000010010, 0b00010100, 0L00001001, 0LOV010110,
0b00010110, 0b00001001}, //&

{0b00000100, 0b00000100, 0b00000100, 0LO0000000, 0LOOOV0000, 0b00000000,
0b00000000, 0b00000000}, //'

{0b00000010, 0b00000100, 0b00001000, 000001000, 0bO0001000, 0b00001000,
0b00000100, 0L00000010}, //(



{0b00001000, 0b00000100, 0b00000010, 0b00000010, 0600000010, 0bOO000010,
0b00000100, 0b00001000}, //)
{0b00010101, 0b00001110, 0b00011111, 0bO0001110, 0b00010101, OLOOOOOOOO,
000000000, 0b00000000}, //*
{0b00000000, 0b00000000, 0600000100, 000000100, 0b00011111, 000000100,
0b00000100, 0b00000000}, //+
{0b00000000, 0b00000000, 0b00000000, 0bO0000000, 000000000, 0b00000110,
0b00000100, 0b00001000}, //,
{0b00000000, 0b00000000, 0600000000, 0HO0000000, 0h00001110, 0bO000000O,
0b00000000, 000000000}, //-
{0b00000000, 000000000, 0bOOOOOO00, 0b000O0000, 0bO00O0000, 0bOOO000A0,
0b00000100, 000000000}, /7.
{0b00000001, 0b00000010, 0bO0000010, 0b000C0100, 000000100, 0b0O0001000,
0b00001000, 0b00010000}, ///
{0b00001110, 0b00010011, 0b00010001, 0b00010101, 0b00010001, 0b00011001,
0b00001110, 0bO0O00000O0}, //0
{0b00000100, 0b00001100, 0b00000100, 0600000100, 0600000100, 000000100,
0b00001110, 0b0O0000000}, //1
{0b00001110, 0b00010001, 0b00010001, 000000010, 0600000100, 0LOOOO1000,
0b00011111, 0b0O0000000}, //2
{0b00001110, 0b00010001, 0b00000001, 0b00001110, 0bOO000001, 0b00010001,
0b00001110, 0b00000000}, //3
{0b00010000, 0600010000, 0b00010100, 0b00010100, 000011111, Ob00000100,
0b00000100, 0b00000000}, //4
{0b00011111, 0b00010000, OP00011110, 0bOOO00001, 0bO0010001, 000010001,
0b00001110, 0b000000Q0}, //5
{0b00000110, 0b00001000, 0b00010000, 0b00011110, 0b00010001, 0L00010001,
0b00001110, 0b00000000}, //6
{0b00011111, 0b00000001, 0bOO000010, 0bO0000100, 000001000, 000001000,
0b00001000, 0b00000000}, //7
{0b00001110, 0b00010001, 0b00010001, 0b00001110, 0bO0010001, 0b00010001,
0b00001110, 0b00000000}, //8
{0b00001110, 0b00010001, 0b00010001, 000001111, 0bO0000001, 0b00010001,
0b00001110, 0b00000000}, //9
{0b00000000, 0b00001100, 000001100, 000000000, 0bO0000000, 0bO0001100,
0b00001100, 000000000}, //:



{0b00000000, 0b00000100, 0b00000100, 000000000, 000000000, ObO0000 100,
0b00000100, 0b00001000}, //;

{0b00000001, 0b00000010, 0b00000100, 0b00001000, 0b00000100, 0600000010,
0b00000001, 0bO0O000000Y, //<

{0b00000000, 0b00000000, 000000000, 0b00011110, 0K00000000, 0600011110,
0b00000000, 0bO0000000}, //=

{0b00001000, 0b00000100, 0b00000010, 0b00000001, 0B00000010, 0b00000100,
0b00001000, 0bO0000000}, //>

{0b00001110, 0b00010001, 0b00010001, 0b00000010, 0bOQ000100, 0LOO000100,
0b00000000, 0b00000100}, //?

{0b00001110, 0b00010001, 0b00010001, 0b00010101, 0b00010101, 0b00010001,
0b00010001, 0b00011110}, //@

{0b00001110, 0bO0010001, 0bO0010001, 0b00010001, 0K00011111, ObO0010001,
0b00010001, 000000000}, //A

{0b00011110, 000010001, 000010001, Ob00011110, 0600010001, 0b00010001,
0b00011111, Ob00000000}, //B

{0b00001110, 000010001, Ob00010000, 0b00010000, 000010000, 0600010001,
0b00001110, 0bO0OOOO00OY, //C

{0b00111100, 0b00010010, 0b00010001, 0b00010001, 0b00010001, 0bO0010010,
0b00011110, 0b0000000O}, //D

{0b00011111, 0b00010000, 000010000, 0b00011110, 0b00010000, 0LO0010000,
0b00011111, 0bO000000O}, //E

{0b00011111, 0Ob00010000, 0b0O0010000, 0b00011110, 0600010000, OLOOO10000,
0b00111000, 0b000000QCY, //F

{0b00001110, 000010001, 0b00010000, 0b00010111, 0b00010001, 0b0O0010001,
0b00001110, 0bO00000Q0Y, //G

{0b00010001, 0b00010001, 0b00010001, 0b00011111, 0b00010001, 0bO0010001,
0b00010001, OL00000000}, //H

{0b00001110, 0b00000100, 0600000100, 000000100, 0b00000100, 0LOOO00100,
0b00001110, 0b00O000000}, //I

{0b00001111, 0bO0000010, 0bOO000010, 0b00000010, 0L00000010, 0600000010,
0b00001100, 0b00000000}, //J

{0b00010001, 0b00010010, 0b00010100, 0b00011000, 0600011000, 0bO0010100,
0b00010011, ObO0000000}, //K

{0b00010000, 0p00010000, 0b00010000, 0b00010000, 000010000, 0b00010001,
0b00011111, 000000000}, //L



{0b00010001, 0b00011011, 0b00011111, 0b00010101, 0b00010001, 0LO0010001,
0b00010001, 0b00000000}, //M

{0b00010001, 0b00011001, 0bO0011101, 0b00010111, Ob00010011, ObO0010011,
0b00010001, 000000000}, //N

{0b00001110, 0b00010001, 0b00010001, 0b00010001, 0600010001, 000010001,
0b00001110, 0b00000000}, //O

{0b00011110, Ob00010001, 0b00010001, 0b00011110, 0KO0010000, ObO00O10000,
0b00111000, 0b00000000}, //P

{0b00011100, 0b00100010, 0b00100010, 0b00100010, 0600101010, 0b00100110,
0b00011110, 0b00000001}, //Q

{0b00011110, 0b00010001, 0b00010001, 0b00011110, 0b00010100, 0600010010,
0b00010001, 0b00000000}, //R

{0b00001110, 0b00010001, 0b00010000, 0b00001110, 0b00000001, 0b00010001,
0b00001110, 0b0000000O0}, //S

{0b00011111, 0b00000100, 0b00000100, 0b00000100, 000000100, 0LO0000100,
0b00000100, 0b00000000}, //T

{0b00010001, 0b00010001, 0b00010001, 0600010001, 0b00010001, 000010001,
0b00001110, 000000000}, //U

{0b00010001, 0b00010001, 0b00010001, 0b00010001, 0b00010001, 000001010,
0b00000100, 0bOO000O0OY, //V

{0b00010001, 0b00010001, 0b00010001, 0b00010001, 0b00010101, Ob00011011,
0b00010001, 0b00000000}, //W

{0b00010001, 0b00010001, 0b00001010, 0bO0000100, 0b00001010, 0B00010001,
0b00010001, 0b00000000}, //X

{0b00010001, 000010001, 0b00001010, 0600000100, 0600000100, 000000100,
0b00001110, 000000000}, /7Y

{0b00011111, 0b00000001, 0b00VC0010, 0bO0000100, 000001000, 0b00010000,
0b00011111, 0b0O000000O0}, //Z

{0b00001110, 0b00001000, 0b00001000, 0L00001000, 0KO0001000, 0bO0001000,
0b00001000, 0b00001 110}, //[

{0b00010000, 0b00001000, 0b00001000, 0b00000100, 000000100, 000000010,
0b00000010, 0b00000001}, /A

{0b00001110, 0b00000010, OLO0000010, 000000010, 0LO0000010, 000000010,
0b00000010, 0b00001110}, //]

{0b00000100, 0b00001010, 0b00010001, 0b00000000, 000000000, 000000000,
0b00000000, 0b00000000}, //A

60



{0Ob00000000, 0b00000000, 0b00000000, 0bO0000000, 0H00000000, 0LO000000O,
0b00000000, Ob00011111}, //

{0b00001000, 0b00000100, 0600000000, 0b00000000, 000000000, 0b00000000,
0b00000000, 0b00000000},

{0b00000000, 0600000000, 0b00001100, 0600000010, 0b00001110, 0600010010,
0p00001111, ObOO000000}, //a

{0b00010000, 0b00010000, 0b00010000, 0b00011100, 0b00010010, Ob00010010,
0b00011100, 0b00000000}, //b

{0b00000000, 0b00000000, 0b00001110, 0b00010000, 0b00010000, 000010000,
0b00001110, 0b00000000}, //c

{0b00000001, 0b00000001, 0b0OC00001, 0b00000111, 0b00001001, 0bO0001001,
0b00000111, 0b00000000}, //d

{Ob00000000, 000000000, 0b00001100, 0b00010010, 0b00011110, 0LO0010000,
0b00001110, 000000000}, //e

{0b00000010, 0b00000101, 0b00000100, 0b00001110, 000000100, ObO0000100,
0b00000100, 0b00000000}, //f

{0b00000000, 0b00000000, 0b00001110, 000010010, 0600010010, 0bO0001110,
0b00000010, 0b00001100}, //¢

{0b00010000, 0b00010000, 0b00010000, 0b00011100, 0b00010010, 0b00010010,
0b00010010, 0b00000000}, //h

{0b00000000, 0b00000100, 0b00000000, 0b00001100, 000000100, ObOO000 100,
0b00001110, 0b00000000}, //i

{0b00000000, 0b00000010, 000000000, 0b00000110, ObO0000010, ObO0O00010,
0b00001010, 0b00000100}, //j

{0b00010000, 000010000, 0b00010010, 0b00010100, 0b00011000, 000011100,
0b00010010, 0bO0000000}, //k

{0b00001100, 0b00000100, 0b00V00100, 000000100, 0b00000100, 0LOO000100,
0b00001110, 0b00000000}, //1

{0b00000000, 0b00000000, 0b00011010, 0b00010101, 0L00010101, 0L00010101,
0b00010001, 0b00000000}, //m

{0b00000000, 000000000, 0b00010100, 0b00011010, 0b00010010, 0b00010010,
0b00010010, 0bOO0O00000}, //n

{0b00000000, 0b00000000, 0L00001100, 000010010, 0600010010, 0b00010010,
0b00001100, 0b00000000}, //0

{0b00000000, 0b00000000, 0b00011100, 0b00010010, 0b00010010, 0L00011100,
0b00010000, 0b00010000}, //p



{0b00000000, 0b00000000, 0b00001110, 000010010, 0b00010010, Ob00001110,
0b00000011, 0b00000010}, //q

{0b00000000, 0b00000000, 0b00010110, 0b00001001, 000001000, Ob00001000,
0b00001000, 0bO0000000}, //r

{0b00000000, 0b00000000, 000001110, 0b00010000, 000001100, 0b0O0000010,
0b00011110, 0b0O0000000}, //s

{0b00001000, 0b00001000, 0b00011100, 0b00001000, 0L00001000, 0b00001010,
0b00000100, 000000000}, //t

{0b00000000, 000000000, 0b00010010, 0b00010010, 0b00010010, 0b00010010,
0b00001110, 0bO0000000}, //u

{0b00000000, 0b00000000, 0b00010001, 0b00010001, 0b00010001, 0LO0001010,
0b00000100, 0b00000000}, //v

{0b00000000, 0b00000000, 0b00010001, 0L00010001, 0b00010101, 0b00011011,
0b00010001, 0b00000000}, /4w

{0b00000000, 0b00000000, 0b00011011, 0b00001010, 0b00000100, 0b00001010,
0b00011011, 0b00000000}, //%

{0b00000000, 000000000, 0b00001001, 0b00001001, 000001001, 0LO0000111,
0b00000001, 0b00000110}, //y

{0b00000000, 0b00000000, 0b00011111, 0b00010010, 0600000100, 0LO0001001,
0b00011111, 0bO0O000O0O}, //z

{0b00000010, 0b00000100, 0b00000100, 0b00000100, 000001000, 0b00000100,
0b00000100, 0b00000010}, //{

{0b00000100, 0b00000100, 0b00000100, 0b00000100, 00000100, 000000100,
0b00000100, 000000100}, //}

{0b00001000, 0b00000100, 0L00000100, 0b00000100, 0h00OC0010, 0L00000100,
0b00000100, 0b00001000}, //|

{0b00000000, 0b00000000, 000000000, 0b00001010, 0b00011110, 0b00010100,
0b00000000, 0b00000000}

E

unsigned int speed,stringlength,length,scroll,send,row,shift_step=1,temp,buf;
char message[250];
char index;
unsigned int buffer display[8][21] = {
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0%,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0%,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}
k

void show_led(unsigned int number)

{

CLEAR _BUFFER(),
memset(message,\0',250);
if(number==9)

{

message="No message";

}

else

{

var=0; var2=0;
while(DAY[number][var2]!=0x00)

{
message[var]=DAY[number][var2];
var++; var2++;

}

message[8]="";

var=9; var2=0;
while(TIME[number][var2]!=0x00)
{
message[varl=TIME[number][var2];
var++; var2++;

}

message[14]=""

var=15; var2=0;
while(SMS[number][var2]l=0x00)
{
message[var]=SMS[number][var2];

var++; var2++;
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}
}
stringlength=strlen(message);

shift_step=1;
for (length=0;length<stringlength+21;length++)
{
for (scroll=0; scroll<8; scroll++)
{
for (row=0; row<8; row++)

{

index=messace(length];

if(length<stringlength) temp=Fonts[index-32][rowl;
else temp=Fonts[0][row],

for(buf=20;buf>0;buf--)
{
buffer display[row][buf] = (buffer display[row][buf]
<<1)|(buffer _displaylrow][buf-1] >>7);
}
buffer_displaylrow][0] = (buffer display[row][0] << 1)|(temp>>(7-scroll));
}
for(speed=0; speed<2;speed++)
{
for (send=0; send<8; send++)
{
send_data(send);
output_high(CD4017_Clk);
output_low(CD4017_Clk);
delay ms(1);
}
output_high(CD4017 Rst);
output_low(CD4017 Rst);
}



}

void send_data(unsigned int rw)

{

unsigned int led,col,mask=0x01,flag;
for (led=0;led<21;led++)

{

mask=0x01;

for (col=0; col<8; col++)
{

flag=buffer_display[rw][led]&mask;
if(flag==0)output_high(Data);
else output_low(Data);
output_high(SH CLk);
output_low(SH_CLK);
mask = mask<<1,;
}
}
output_high(ST_Clk);
output_low(ST_Clk);

}

#INT _RDA

void Serialint()

{
Recieve[counter read]=getchar();
counter read++;
iflcounter_read==BUFFER)counter_read=0;
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V/aTa\N

TAIWAN OASIS LED DATA SHEET

it
PART NO. : TOM-1088BMR—-B
APPEARANCE TECHNOLOGY AlGaInP/GaAs
rice [spoumv| Py | SOURCE COLOR | Uire-yed_
Black White 90.51x10.28 | PACKING Styrene Foam
PACKAGE DIMENSIONS
COL1 2 3 4 5 6 7 8Roy
0]0]0]0)0)eI6IC OBQYO0000 1
OO00000O0Q | . OOOSRNOO0 2
O000000IZg|sE OO0O0000O0O 3
OO000O0OF| = QOOOO00O0O0O ¢
OO0O00OOOOE| OO0 O000 5
0]0]0]0)C]6]0Ie N OQO0O000OOO0O s
O @O OlQIEL OO LRQOTQY 7
oYslele)elefelc. O000000O 8
PINULY T £o+v228:0 \ 93,0
32.0 3%
TOM~-1088Bx po (2 J
I I8 sostsnes |
!2.54*7=1’?.78! W3 | 24.0 |
INTERNAL CIRCUIT DIAGRAM CoL1 234 556 7 8
b I EIOIOICICIOIELE
o E £ ]
SRR
o KIATR R
;o KRR
AT
SRR
313131313313
i kEEEEES
DATE | 08/15/01’| SCALE | 151  |TOLERANCE| axeimzs |DRAWN| HX.K |CHECKED
UNIT | M/M  [SHEET NO| 1/2  |DRAWING NO.| S-1088BMR-B-A |CUSTOMER APPROVED
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PART NO.

TOM—1088BMR—B

ABSOLUTE MAXIMUM RATINGS AT TA=25°C

TAIWAN OASLS LED DATA SHERT

PARAMETER VALUE UNITS

Power Dissipation Per Dot 60 mW
Peak Forward Cl;n‘rent Pef Dot

(1/10 Duty Cycle, 0.lms Pulse Width) 70 mA
Continuous Forward Current Per Dot 18 mA
Recommend Operating Current 12 mA
Reverse Voltage Per Dot 5 \%
Operating Temperature Range —25 to +85 b
Storage Temperature Range T3¢ Lo, 10D *C
Lead Solder Temperature(1/10 Inch Below Seating Plane) 260°C for 3 sec.

ELECTRIGALZOPTICAT , CHARASTERIBTIGS AT TA=R56°C

PARAMETER SYMBOL| MIN. { TYP. | MAX. | UNITS |TEST CONDITION| GRADE

Luminous Intensity Per Dot Iv |7988|9185 [10383| ucd | Ir=10mA N
Luminous Intensity Per Dot Iv [10384(11941(13499| ucd | Ir=10mA P
Luminous Intensity Per Dot Iv [13500[{15524(17549| ucd | Ir=10mA R
Peak Emission Wavelength AP 645 nm | Ir=20mA
Spectral Line Half-Width AN 22 nm | [r=20mA
Forward Voltage Per Dot ¥e | 1.B 2.0 | 24 \% Ir =20mA
Reverse Current Per Dot Ir 100 nA Vr =5V
Luminous Intensity Matching Rate| I[v—m 2.0:1 Ir=20mA

JATE | 08/15/0'1| SCALE | —— |TOLERANCE DRAWN| H.XK |CHECKED

UNIT SHEET NO| »/2 DRAWING NO. | S-1066BMR-B-A | CUSTOMER APPROVED




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 low logic level digital circuitry (such
as TTL, CMOS or PMOS/NMOS) and the higher current/voltage
requirements of lamps, relays, printer hammers or other similar loads for a
broad range of computer, industrial, and consumer applications. All devices
fealure open—uollector oulputs and free wheeling clamp diodes for transicnt
suppression.

The ULN2803 is designed to be compatible with standard TTL families
while the ULN2804 is optimizod for 6 to 15 volt high level CMOS or PMOS

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

Order this document by ULN2803/D

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rating Symbol Value Unit
Output Voltage Vo 50 v
Input Voltage (Except ULN2801) Vi 30 \ A SUFFIX
: : PLASTIC PACKAGE
Collector Current — Continuous Ic 500 mA CASE 707
Base Current — Continuous B 25 mA
Operating Ambient Temperature Range TA 0to +70 °C
Storage Temperature Range Tstg —55t0 +150 °C
Junction Temperature Ty 125 °C PIN CONNECTIONS
Rgya = 55°C/W
Do not exceed maximum current limit per driver. o
II——I>°1:EI
p
ORDERING INFORMATION E Dc E
Characteristics Lﬂ"'
Operating E DVL* 1——Bl
Input Temperature _
Device Compatibility VcEg(Max)/lg(Max) Range E DC I ' E]
ULN2803A | TTL, 5.0V CMOS [5] >0 4]
TA= B
ULN2804A | 61015V CMOS, PMos | 20 V/°00mA e - o | -
6 13
U
] B
E i
[¢] i

Gnd

...J

© Motorola, Inc. 1996 Rev 1



SN54HC595, SN74HC595
8-BIT SHIFT REGISTERS
WITH 3-STATE OUTPUT REGISTERS

SCLS041G - DECEMBER 1982 — REVISED FEBRUARY 2004

® 8-Bit Serial-In, Parallel-Out Shift
Wide Operating Voltage Range of 2Vto 6 V

High-Current 3-State Outputs Can Drive Up
To 15 LSTTL Loads

Low Power Consumption, 80-pA Max Igg
Typical t,g = 13 ns

+6-mA Output Drive at 5V

Low Input Current of 1 nA Max

Shift Register Has Direct Clear

® o

description/ordering information

The 'HC595 devices conlain an 8-bil serial-in,
parallel-out shift register that feeds an 8-bit D-type
storage register. The storage register has parallel
3-state outputs. Separate clocks are provided for
both the shift and storage register. The shift
register has a direct overriding clear (SRCLR)
input, serial (SER) input, and serial outputs for
cascading. When the output-enable (OE) input is
high, the outputs are in the high-impedance state.

Both the shift register clock (SRCLK) and storage
register clock (RCLK) are positive-edge triggered.
If both clocks are connected together, the shift
register always is one clock pulse ahead of the
storage register.

SN54HC595...J OR W PACKAGE
SN74HC595...D, DB, DW, N, OR NS PACKAGE

(TOP VIEW)
Qg [] 1 U16]Vcc
Qe ]2 15[] Qa
Qp I3 14{] SER
Qg [] 4 13[] OE
Qr (|5 12[] RCLK
Qg [ls 11]] SRCLK
aufl7  10[] SRCIR

GND [} 8 ofl Qu

SN54HCH06 . . . FK PACKAGE

{TOP VIEW)
O mQ 8 <
dagz>0
P g " J Y N o ) . |
3 2 1 2098
Qp []4 18[] SER
Qells 17[] OE
NC[]6 16[] NC
Q17 15[ RCLK
Qg |18 14[] SRCLK
10811912 1€

QH ]u:.
GND1]
NCi]
aw [
SRCLR{]

NC - No internal connection

ORDERING INFORMATION

™ PACKAGET SR NUMIERLPTY AR
PDIP - N Tube of 25 SNT4HC595N SN74HC595N
Tube of 40 SN74HC595D
SoIC - D Reel of 2500 | SN74HC595DR HC595
\ ¢ Reel of 250 | SN74HCS595DT
IR Tube of 40 SN74HC595DW
YW Reel of 2000 | SN74HC595DWR | o000
SOP - NS Reel of 2000 | SN74HC595NSR | HC595
SSOP - DB Reel of 2000 | SN74HC595DBR | HC595
CDIP - J Tube of 25 SNJ54HC595) SNJ54HC5954
-55°C to 125°C | CFP - W Tube of 150 | SNJ54HC595W SNJ54HC595W
LCCC - FK Tube of 55 SNJ54HC595FK SNJ54HC595FK

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

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

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production pr ing does not ily include
testing of all parameters.

J@ TEXAS

S R e e e
Copyright © 2004, Texas Instruments Incorporated
0On products compliant to MIL-PRF-38535, all parameters are tesled
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



MC1a0178

Decade Counter

The MC14017B is a five—stage Johnson decade counter with
built—in code converter. High speed operation and spike-free outputs
are obtained by use of a Johnson decade counter design. The ten
decoded outputs are normally low, and go high only at their
appropriate decimal time period. The output changes occur on the
positive-going edge of the clock pulse. This part can be used in
frequency division applications as well as decade counter or decimal
decode display applications.

Features

e Fully Statlc Operatlon

e DC Clock Input Circuit Allows Slow Rise Times
Carry Out Output for Cascading

Divide—by-N Counting

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Schottky TTL Load Over the Rated Temperature Range
Pin—for-Pin Replacement for CD4017B

Triple Diode Protection on All Inputs

These Devices are Pb—Free and are RoHS Compliant

NLV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AEC-Q100
Qualified and PPAP Capable

MAXIMUM RATINGS (Voltages Referenced to Vgs)

Capable of Driving Two Low-Power TTL Loads or One Low-Power

Symbol Parameter Value Unit
Voo DC Supply Voltage Range -0.5t0 +18.0 V
Vin, Vout | Input or Output Voltage Range -0.5to Vpp + 0.5 Vv
(DC or Transient)
lins lout Input or Output Current +10 mA
(DC or Transient) per Pin
Pp Power Dissipation, per Package 500 mwW
(Note 1)
Ta Ambient Temperature Range -55to +125 °C
Tstg Storage Temperature Range -651t0 +150 2
T Lead Temperature 260 °C

(8-Second Soldering)

Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.
1. Temperature Derating:

Plastic “P and D/DW" Packages: — 7.0 mW/°C From 65°C To 125°C

This device contains protection circuitry to guard against damage due to high
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this
high-impedance circuit. For proper operation, Vi, and V,, should be constrained
to the range Vgg =< (Vi or Vou) < Vpp.

Unused inputs must always be tied to an appropriate logic voltage level
(e.g., either Vgg or Vpp). Unused outputs must be left open.

© Semiconductor Components Industries, LLC, 2013 1
April, 2013 - Rev. 8

ON Semiconductor®

http://onsemi.com

MARKING
DIAGRAMS
16MM MMt
: g'UPF"_]& | MC14017BCP
CASE 648 o AWLYYWWG
LA R AT AR TN
?’?_rl ooonnn
sglcqs 14017BG
c[;.s'é";?:( gt A Salii
ooooooOg
1
A = Assembly Location
WL, L = Wafer Lot
e = Year
WW, W = Work Week
G = Pb-Free Indicator

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 3 of this data sheet.

' Publication Order Number:
MC14017B/D



MC14017B

PIN ASSIGNMENT

Q5[] 1e 16 [J Voo
Qif]2 15 [] RESET
Qo[ 3 14 [] CLOCK
Qz(] 4 13[1CE
Q[ 5 12 [] Cout
Q7 [l 6 11 []Q9
Q3[ 7 10 ] Q4
Vgs [ 8 9]Qs
FUNCTIONAL TRUTH TABLE BLOCK DIAGRAM
(Positive | ngic)
CLOCK 14 0— QF—o03
Clock Decode Qll—o2
Clock | Enable | Reset| Output=n Q2 04
0 X 0 n Q—o7
X 1 0 n Q4p—010
X X 1 Qo mﬁmﬁl: 30—  Q5—o1
2 0 0 n+1 Q6—o05
T X 0 n Q7}—o06
X o 0 n Q8—o9
1 AR 0 n+1 Q9}l—o 1
X = Don't Care, If n < 5 Carry = “1", RESET 15 0— Cout—o0 12
Otherwise = "0".
Vpp = PIN 16
Vgg=PIN8
LOGIC DIAGRAM
Qs Qi Q7 Q3 Q9
1 2 6 7 1
14
CLOCK <
m]:-[{ %l HD‘*@" T 12
ENABIE | 74 L=t ath b o | L ot | L ul—[>m>c,,mY
—C —e —C —16: —C
D QM D Q- | —D QM D Q D Q
i R R R R R_F R R R R
RESET o—Do—r—Dc g 1 4 1 ! : — J
i ~——— T
e
il BSOS -
3 5 4 9 10
Qo Qs Q2 Q3 04

2
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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 low logic level digital circuitry (such
as TTL, CMOS or PMOS/NMOS) and the higher current/voltage
requirements of lamps, relays, printer hammers or other similar loads for a
broad range of computer, industrial, and consumer applications. All devices
feature open—collector 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 level CMOS or PMOS.

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

Order this document by ULN2803/D

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rating Symbol Value Unit
Output Voltage Vo 50 vV
Input Voltage (Except ULN2801) V) 30 Vv A SUFFIX
PLASTIC PACKAGE
Collector Current — Continuous Ic 500 mA CASE 707
Base Current — Continuous B 25 mA
Operating Ambient Temperature Range TA 0to +70 °C
Storage Temperature Range Tstg —-55 to +150 Ry
Junction Temperature N 125 °C PIN CONNECTIONS

Rgya = 55°C/W
Do not exceed maximum current limit per driver.

ORDERING INFORMATION

Characteristics

Operating
Input Temperature
Device Compatibility VeEg(Max)/lg(Max) Range

ULN2803A | TTL, 5.0V CMOS

50Vi500mA | Ta=0to+70°C

ULN2804A | 6to 15V CMOS, PMOS

Ny

o

o

5 [ [

:d

o

Ll E E E IE E EE E

. AEAE

E = [ EEE

o

Gnd

© Motorola, Inc. 1996 Rev 1



MICROCHIP

PIC18F2525/2620/4525/4620

28/40/44-Pin Enhanced Flash Microcontrollers with
10-Bit A/D and nanoWatt Technology

Power Management Features:

* Run: CPU on, Peripherals on

+ |dle: CPU off, Peripherals on

« Sleep: CPU off, Peripherals off

« Ultra Low 50nA Input Leakage

« Run mode Currents Down to 11 pA Typical

« |dle mode Currents Down to 2.5 pA Typical

« Sleep mode Current Down to 100 nA Typical
« Timer1 Oscillator: 900 nA, 32 kHz, 2V

« Watchdog Timer: 1.4 pA, 2V Typical

« Two-Speed Oscillator Start-up

Flexible Oscillator Structure:

« Four Crystal modes, up to 40 MHz
« 4x Phase Lock L.oop (PL.L) — Available for Crystal
and Internal Oscillators
+ Two External RC modes, up to 4 MHz
» Two External Clock modes, up to 40 MHz
- Internal Oscillator Block:
- Fast wake from Sleep and ldle, 1 ps typical
- 8 use-selectable frequencies, from 31 kHz to
‘8 MHz
- Provides a complete range of clock speeds
from 31 kHz to 32 MHz when used with PLL
- User-tunable to compensate for frequency drift
« Secondary Oscillator using Timer1 @ 32 kHz
+ Fail-Safe Clock Monitor:
- Allows for safe shutdown if peripheral clock stops

Peripheral Highlights:

« High-Current Sink/Source 25 mA/25 mA

» Three Programmable External Interrupts

» Four Input Change Interrupts

» Up to 2 Capture/Compare/PWM (CCP) modules,
one with Auto-Shutdown (28-pin devices)

» Enhanced Capture/Compare/PWM (ECCP)
module (40/44-pin devices only):
- One, two or four PWM outputs
- Selectable polarity
- Programmable dead time
- Auto-shutdown and auto-restart

Perlpheral Highlights (Continued):
Master Synchronous Serial Port (MSSP) module
Supporting 3-Wire SPI (all 4 modes) and I2C™
Master and Slave modes

+ Enhanced Addressable USART module:

- Supports RS-485, RS-232 and LIN/J2602

- RS-232 operation using internal oscillator
block (no external crystal required)

- Auto-wake-up on Start bit

- Auto-Baud Detect

+ 10-Bit, up to 13-Channel Analog-to-Digital (A/D)
Converter module:

- Auto-acquisition capability
- Conversion available during Sleep

» Dual Analog Comparators with Input Multiplexing

+ Programmable 16-Level High/Low-Voltage
Detection (HLVD) module:

- Supports interrupt on High/Low-Voltage Detection

Special Microcontroller Features:

+ C Compiler Optimized Architecture:
- Optional extended instruction set designed to

optimize re-entrant code

- 100,000 Erase/Write Cycle Enhanced Flash
Program Memory Typical

« 1,000,000 Erase/Write Cycle Data EEPROM
Memory Typical

+ Flash/Data EEPROM Retention: 100 Years Typical

- Self-Programmable under Software Control

« Priority Levels for Interrupts

+ 8 x 8 Single-Cycle Hardware Multiplier

+ Extended Watchdog Timer (WDT):

- Programmable period from 4 ms to 131s

Single-Supply 5V In-Circuit Serial

Programming™ (ICSP™) via Two Pins

In-Circuit Debug (ICD) via Two Pins

+ Wide Operating Voltage Range: 2.0V to 5.5V

» Programmable Brown-out Reset (BOR) with
Software Enable Option

Program Memory Data Memory CCP/ MSsP e
Devi - 10-Bit < Timers
evice | Flash |#Single-Word | SRAM|EEPROM | 1O | oy (o) | ECCP | o IMaster| @ | ComP- | gjyq i
(bytes) | Instructions |(bytes)| (bytes) (PWM) [2c™ T
PIC18F2525 | 48K 24576 3968 1024 25 10 2/0 Y Y 1 2 1/3
PIC18F2620 | 64K 32768 3968 1024 25 10 2/0 Y ¥ 1 2 1/3
PIC18F4525 | 48K 24576 3968 1024 36 13 11 Y X 1 2 113
PIC18F4620 | 64K 32768 3968 1024 36 13 11 ¥ Y 1 2 13

© 2008 Microchip Technology Inc.

DS39626E-page 1




PIC18F2525/2620/4525/4620

Pin Diagrams

28-Pin SPDIP, SOIC

MCLR/VPRIRES —= []°1 ~ 28[ ] <—= RB7/KBI3/PGD
RAO/AND =[] 2 27[1] = RBE/KBIZIPGC
RA1ANT =—=[] 3 26[_] =— RB5/KBI1/PGM
RA2/AN2/VREF-ICVREF =— | 4 25 =—= RB4/KBIO/ANT1
RA3/AN3/VReF+ =[] 5 0 o 24[] =— RB3/ANg/CCP2(")
RA4TOCKI/C10UT =[] 6 a5 e 23] == RB2/INT2/ANS
RAS/AN4/SS/HLVDIN/C20UT =—=[] 7 2 ML 22[] =—= RB1/INT1/AN10
vss —[] 8 8 21[7] =—= RBO/INTO/FLTO/AN12
OSC1/CLKIRAT =—=[] 9 Qo 20[] =— Vob
osc2/cLKomAG < []10 o o 10[.] =— Vss
RCO/T10SO/T13CKI =—= [ 11 18] =—= RC7/RX/DT
RC1T10SICCP2M) =—m 12 17[] = RC6/TX/CK
RC2/CCP1 =— |13 16[_] =~ RC5/SDO
RC3/SCK/SCL =—[|14 15[] =—— RC4/SDI/SDA
40-Pin PDIP
MCLRIVFPIRES —— [ 1 = 40 [ ~— RB7/KBIZ/PGD
RAO/AND <~—»=[] 2 39 [] ~— RBB/KBI2/PGC
RAT/AN1 <—[] 3 38 [J =—= RB5/KBI1/PGM
RA2/AN2/VREF-ICVREF —~—»[] 4 37 [] =—= RB4/KBIO/ANT1
RA3/AN3/VREF+ =[] 5 35 [] =—»= RB3/ANg/CCP2(!)
RA4/TOCKI/C10UT «—+[] 6 35 [] <— RB2/INT2/ANS
RAS/AN4/SS/HLVDIN/C20UT =—[] 7 34 [ ~—— RB1/INT1/AN10
REO/RD/ANS <—=[] 8 1 o 33 0= RBO/INTOFLTO/ANT2
RETWR/ANG =—[] 9 b ©  32[]=——VDD
RE2/CS/AN7 ~—=[] 10 g Y/ a g — vss
VoD —» [ 11 © ®  3p[]=<—>= RDTPSP7/PID
Vss — o~ [J12 © ©  29[1-=— RD6/PSPE/PIC
OSCA/CLKIRA7 <[] 13 B O 23[]<«—» RD5/PSP5/PIB
OSC2/CLKO/RAB =[] 14 27 [] «—= RD4/PSP4
RCOT10SO/T13CKI =—[] 15 26 [] =—= RC7/RX/DT
rRc1miosiiceP2 «— 16 25 [ =— RCB/TX/CK
RC2/CCPPIA ——[ 17 24 [] «~—= RCS5/SDO
RC3/SCK/SCL =—=[] 18 23 [] =—» RCA4/SDI/SDA
RDO/PSP0 =—[] 19 22 [] =~—= RD3/PSP3
RD1/PSP1 =[] 20 21 [] =—» RD2/PSP2
Note 1: RB3is the alternate pin for CCP2 multiplexing.

DS39626E-page 2

® 2008 Microchip Technology Inc.



EIT
Manual of Board ET-BASE GSM SIM900 &gﬂw

ET-BASE GSM SIMO900

ET-BASE GSM SIM900 is a kit to learn and develop wireless
communication by using Module GSM/GPRS model SIMS00 from SIMCom to
be main device; this SIM900 is a small GSM/GPRS Module that supports
GSM Frequency in the range of 850/900/1800/1900MHz. It communicates
through Port RS232 by AT Command; it can be applied for various
applications such as transmitting/receiving signal in the format of
Voice, SMS, Data, FAX, including Protocol TCP/IP Communication.
Normally, it provides the Circuit and Firmware internal Module
SIMS00 completely but it is not ready to use because user has to
design the circuit of Peripheral device that is necessary to connect
with some partial Pin of Module such as Circuit Power Supply,
circuit for connecting with SIM Card, including Circuit Line Driver
of RS232. So, ETT Team provides the intermediate board to connect
between Module SIM%00 and external device, it assists customer to
learn and test the operation conveniently before modifying and
adapting this Module for any application in the future. Although all
connective circuits that are provided by ETT Team cannot support all
resources internal Module, it can support the main capability of
this Module efficiently.

ETT CO., LTD. -2- www.etteam.com



Manual of Board ET-BASE GSM SIMS00 Egﬂwg

1. Specifications of Board ET-BASE GSM SIMS00

Has Push-Button Switch to Enable/Disable the operation of
Module internal board

Has Push-Button Switch to reset the operation of Module
internal board
Has Socket SIM to support SIM Card with Circuit ESD to protect
SIM from damaged
Has 2 of isolated Regulates that can be used with Adapter 5-
12VDC; it can provide current for Module SIM200 and connective
devices enough.
O Has Circuit Regulate 4.2V/3A that can supply to Module
SIM900 enough, it can be used with SIM of GSM900MHz 2-
Watt without any problem
O Has Cireuit Regulate 2.8V/150mA to supply to the circuit
that converts Signal Logic.

Has Circuit Line Driver to convert Signal Logic from Module
SIM900 into RS232 (1200bps-115200bps) for port communication

‘that i1is used to command Module.

Has circuit to convert Signal Logic TTL 3V-5V to directly
connect with Microcontroller, without connecting through
Circuit Line Driver RS232

Has LED to display the ready status of board; status of Power
Supply, status of Module, status of Network Connection, and
status of Power-ON/Power-OFF of Module

Has Connector to connect with Handset (microphone and speaker
of home phone); it uses Connector Standard RJllwith Circuit
Voice Filter. In this case, it can interface Handset of home
phone with board through Connector RJLll to make and receive a
call conveniently.

2. Initial specifications of Module SIMS00

Support Fregquency in the range of GSM/GPRS 850/900/1800/1900MHz
Support GPRS Multi-Slot Classl0 and GPRS Mobile Station Class B
Support standard AT Command (GSM 07.07/ 07.05 and additional
commands from SIMCOM)

Support SIM Applications Toolkit

Run by the Frequency in the range of 3.2V to 4.8V

Support external connection
- Be compatible with SIM Card 1.8V and 3V
— Has Circuit Analog Audio (MIC & Speaker)

ETT CO., LTD. -3- www .etteam.com



LCD-016M002B

16 x 2 Character LCD

-@%HWUUUUUHUWUU@
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FEATURES

+ 5 x 8 dots with cursor

» Built-in controller (KS 0066 or Equivalent)

Vishay

+ + 5V power supply (Also available for + 3V)

+ 1/16 duty cycle
+ B/L to be driven by pin 1, pin 2 or pin 15, pin 16 or A.K (LED)
= N.V. optional for + 3V power supply

MECHANICAL DATA ADSOLUTE MAXIMUM RATING
ITEM STANDARD VALUE UNIT ITEM SYMBOL STANDARD VALUE UNIT
Module Dimension 80.0 x 36.0 mm MIN. | TYP. MA;T_
Viewing Area 66.0 x 16.0 mm Power Supply | VDD-VSS -0.3 - 7.0
Dot Size 0.56 x 0.66 mm Input Voltage VI 203 - VDD
b 251 o NOTE: VSS = 0 Volt, VDD = 5.0 Volt
ELECTRICAL SPECIFICATIONS
ITEM SYMBOL CONDITION STANDARD VALUE UNIT
MIN. TYP. MAX.
Input Voltage VDD VDD = + 5V 47 5.0 5.3
VDD = + 3V 2.7 3.0 5.3
Supply Current IDD VDD =5V - 1.2 3.0 mA
-20°C - . =4
Recommended LC Driving VDD - VO 0°C 4.2 4.8 5.1 \
Voltage for Normal Temp. 25°C 3.8 4.2 4.6
Version Module 50°C 3.6 4.0 4.4
70°C - - =
LED Forward Voltage VF 25°C - 4.2 4.8 vV
LED Forward Current IF 25°C | Array v 130 260 mA
Edge = 20 40
EL Power Supply Current IEL Vel = 110VAC:400Hz - - 5.0 mA
DISPLAY CHARACTER ADDRESS CODE:
Display Position
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
DD RAM Address 00 01 OF
DD RAM Address | 40 41 4F
Document Number: 37217 For Technical Questions, Contact: Displays@Vishay.com www.vishay.com

Revision 01-Oct-02

31



LCD-016M002B

Vishay 16 x 2 Character LCD
PIN NUMBER SYMBOL FUNCTION
1 Vss GND
2 Vdd +3Vor+5V
3 Vo Contrast Adjustment
4 RS H/L Register Select Signal
5 RW H/L Read/Write Signal
A E H —L Enable Signal
7 DBO H/L. Data Bus Line
8 DB1 H/L Data Bus Line
9 DB2 H/L Data Bus Line
10 pB3 H/L Dala Bus Line
11 DB4 H/L Data Bus Line
12 DB5 H/L Data Bus Line
13 DB& H/L Data Bus Line
14 DB7 H/L Data Bus Line
15 AlVee + 4.2V for LED/Negative Voltage Output
16 K Power Supply for B/L (OV)
DIMENSIONS in millimeters
3.55
295 | 0.6
0.6
0.55
DOT SIZE
O
352
80.0 £0.5
o o
4.95 . 71.2 =
7.55 66.0 (VA)
12.45 56.2 (AA)
8 82 | 80 P2.54* 15 = 38.1 H1 MAX 9.7 MAX
Nl o N = w 1
T s 3.0 1_.‘8 16 @ 1.0 PTH o o = H2 5.1
| I
G NITUR 1 |81 8] 8 A ©F
ke 5 «™ j =
K - 2
n T T ©
el T E__ z
o| o 22 3 8 I | H_H E
o| N olw| o vl T T
= s . g__
/,
A L > 0 =
755 o — I
1010/ 40.55 \ ‘ \ 4-0 2.5 PTH |16 | 16
2.5 75.0 | 4250-PAD EL OR NO B/L
LED - H/L B/L
HIGH LOW
H1 13.2 124
H2 8.6 7.5
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MAX232, MAX232l
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1989 — REVISED MARCH 2004

@ |eets or Exceeds TIA/EIA-232-F and ITU
" Recommendation V.28

Operates From a Single 5-V Power Supply
With 1.0-uF Charge-Pump Capacitors
Operates Up To 120 kbit/s

Two Drivers and Two Receivers

+30-V Input Levels

Low Supply Current. .. 8 mA Typical

ESD Protection Exceeds JESD 22

- 2000-V Human-Body Model (A114-A)

Upgrade With Improved ESD (15-kV HBM)

and 0.1-uF Charge-Pump Capacitors is

Available With the MAX202

® Applications

- TIA/EIA-232-F, Battery-Powered Systems,
Terminals, Modems, and Computers

description/ordering information

MAX232...D, DW, N, OR NS PACKAGE
MAX232l...D, DW, OR N PACKAGE

(TOP VIEW)
c1+ [] 1 J 18]] Voo
Vg [] 2 15[] GND
ci-[] 3 14]] T10UT
c2+[| 4 13[] R1IN
ce-[|5 12[] R1OUT
Vg-[| 6 11[] T1IN
T20UT [} 7 10[] T2IN
R2IN ] 8 8[] R20UT

The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply TIA/EIA-232-F
voltage levels from a single 5-V supply. Each receiver converts TIA/EIA-232-F inputs to 5-V TTL/CMOS levels.
These receivers have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V, and can accept £30-V inputs.
Each driver converts TTL/CMOS input levels into TIA/EIA-232-F levels. The driver, receiver, and
voltage-generator functions are available as cells in the Texas Instruments LinASIC™ library.

ORDERING INFORMATION

TA PACKAGET PARTNUMBER | MARKING
PDIP (N) Tube of 25 MAX232N MAX232N
Tube of 40 MAX232D
g . ® i \& Reel of 2500 MAX232DR Nired
0sge fJ0°C Tube of 40 MAX232DW
PRACELN Reel of 2000 MAX232DWR -MAKSe
SOP (NS) Reel of 2000 MAX232NSR MAX232
PDIP (N) Tube of 25 MAX232IN MAX232IN
Tube of 40 MAX232ID
-40°C to 85°C GAIC (D) Reel of 2500 MAX232IDR o
Tube of 40 MAX232IDW
SOIC (DW) MAX2321
Reel of 2000 MAX232IDWR

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

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of

Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

LinASIC is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production pr ing does not ily include
testing of all parameters,
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