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Alert SMS System

Parinya Wiengnak 45010449
Assoc.Prof.Dr. Itthichai Arungsrisangchai Advisor

Education year 2006

Abstract

The project “Alert SMS Systemn” presents mobile phone alert system. It is study about the
development and implementation the electronics alert SMS system via mobile phone base on
micro controliing (MCS-51) number AT89C51, The system send message to mobile phone. This
alert SMS system is protect the house from thief and firer. It can use by 2 type of warning, burglar
alarm and fire alarm can be used to. When these 2 even exist, the short message is sent to house’s

owner mobile phone. The advantages of SMS system can be used any mobile phone and the low

service charge.
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2.3 AT-COMMAND
AT-COMMAND fe yafdanasgruiaunsaldaadedomsiugunssidenisaian

) o ¢ ; & >
1 Tuiau v3e gUnsel DTE (Data Terminal Equipment) 1 [dnoudaninsedaaugiinyel

v
o .

4 o’; e = v Iy ar - 1 as L] g/ o A -
mmuu“lwmamm:uwmami Llﬁ3ﬂ'l1“liUﬂT?ﬂﬂﬂE}T‘ﬂiﬂWWNE}ﬂﬂﬁJz‘lﬁ‘ﬁﬂﬂ'lﬁ nTuNI1 GSM

L

AT COMMAND

3 ]
o/ =

fret1amdaniilu BASIC AT COMMAND

AT asvaeununienvesglnsal Sensofaneiu’ld
gilnselezmoundlindi ok

ATD phone number Tﬂiﬂﬂﬂ‘lﬂﬁd!ﬂ‘u'ﬂ uwlatonia (phone number)

ATH M3

ATA Fueny

AT COMMAND fifgiums¥u-da SMS

¥
' ar

ehol@liegunuy Nanseugy

L)

ar

%ARMFI AT COMMAND 719 Tnsim

=]

7] 4 s ! ar Qs ] nﬁl.dy T
Tnsfunilots a3vaoUsEALIUANGS ATNABYsEAUTy M ualufflvznadafios
1 vt ¥
MdanmnedeafunIsu-ga SMS My

.
o & o

1) Message Format (AT+CMGF) iflusdafmuagiliuuvesdonnunez 14

uerAgennyl lay

- |

AT+CMGF=0) fledalrileteuaasdennulugiivy PDU CODE

-

AT+CMGF=1 fiodaIviladeuaasdiondiulugilituy Text Mode

]
s

2) List Message (AT+CMGL) iilufidandsldfedouansdonnuluaoe

td
]

» »
a9 Tavazueasdonnumanualuaoiuziug Al

AT+CMGL=0 Lanidonnui lasunadalilde 1y (‘REC UNREAD”)
L1

.

as ¥

AT+CMGL=1 tgA1don 217 185 0uaz011ua9 (“REC READ”)
AT+CMGL=2 uapavonuidu 1 Buasdala1dd s (“STO UNSENT”)
AT+CMGL~3 uaaavonnuniny PBuazdesn 1Uudq (“STO SENT™)
¥
AT+CMGL=4 L&AIaANURINUA (“ALL")
o o 9 =]
VUM INAIMUA Message Format 114 PDU CODE szdsudonanivg
ar r [:] o
Tao19721av 0-4 LAMINAIMUA Message Format 1)U Text Mode szdpadananes layly

FSnusRIuALRIUNAY
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4 ]
e =

3) Read Message (AT+CMGR) Wudmdan e mdonnuTaummzmizesld

Tﬂusxuﬁnmmmaﬂ:lmﬁ'uﬂﬂmu'h

. ]
o

4) Set the Message center number {AT+CSCA="XXX"") uJumﬁ W idse 1

WINUAUD SMSCIDaEYInsde sMs ae'll14

[
at

5) Send Message (AT+CMGS) (usdsii 19w etodedonnulfunsoe
Yo i’f;ﬂtmuﬁﬁaﬁaﬁ
AT+CMGS=<length> <CR><pdu code><Cirl+Z/ESC>
. length AB$11IUOctet 489 PDU CODE Manua
ANUNLIOAD WoRURAIA AT+CMGS=<length> 11370A Enter 1i{pna Enter &7 1
#af1 PDU CODE fis dpsmsasidilofondr1vng curz nintiufiofefezinisds sms 'l

as d'l 9 = ] L1 d‘
fauasoatdaroni Sidsanmsonidnmisadaling ESC unuh Ctrl+ Z

<
2.4 ngug llasneuinsanes
o =} s ] o g s ] o
luTnsnoulnsmnninssgaMcs-siimngnlunszgaegraiesaiei uaazsiuos
o ares = | ] ) ] [l [ ) o
WU ANTANAYUNDIWANA 1N 15U Insanudineludmsunulusunsuuaz
= q‘ l! -1 ﬂ‘ T at = at L Q
doyamuludwiniu finesdoumdyaneuasniu@inealud awsafudyyin
=y o 9 =% o . 2 @ Aoa o
BuweisUa lAnanyiiavinszuIuMs DMA (Direct Memory Access) 1A 1MA7 11533 01AD3
5 @ o o A o ¢ & [Y o
dmiulfduInwesvTanninesiuiu Wudu TulnsnouInsaaniasznamcs-si o
as =) [ @ 1 - ] ar =
wo3 1Fusarwmios 5 Toaa lumsmau daunszua Idd i ldezuanaraiu laweiaves
ot el a o o Aedm e w '
malulatn1lFlumswia wesveslulnineuInsamosaszgaliniiaisnys ¢ egasanana
1 ol o a & a as & as
o3 19 80C31, 80Cst sxunivesiniinaalaumsodumna Tulad cMOs Faldnwasau
Tumsirauieoniwazamnioniugums idndsnuuesdrin lavin T sunsuions

Uszndandsauluszoy

2.4.1 gaauiiAvesiuinsneulnsamednizga MCs-51

- 11 Core cPU Ay 8-Bit nazgaidsimunz lusmatugu uezauniodszaana

as

[ 9/
4Logic fudoyaluszédu BIT 14
- fimdseanusy Tusunsy 4k molu vagsessums eauvosnisnnud
=t
Tsunsy 1889 64K
[l a -‘.{ o) [l o [ = [ o
- vdasanusdeyanugwlumizsanuiuuuusy luaweizlivionnud

s A a
HUDBOWIDUINWUIAL
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4 g a ¥ 4 myd - o

- vmosmiuuvuaesiinms munsnldnuiu dndunauazioyn

= 4 d o
- Inssdemsoyninuuuyagmand

o o <y ' ot
- Inwei-mmimeosvuia 16 Tastadou 2 67
s () & e o o

- gunsnsesfuundsiuidadumeiiUala 6 Uszinn
- mwssavremiaunudnwueniudy1dgage 64 ilalua
- Thsesfuiiadaygrannimoynioludv
- 12995 @015 0YNTNUUUSPL S TUBYNTU AT8ISxx

= o'cf o' ar o as
- hoataon lnwes ludd dmiulueynsy AT89Sxx

MCS-51 Family

3
or = - A =
MCS-51 Wi vlﬁrﬂﬂ']‘iBBﬂLLUUllﬂxﬂﬁﬂBE}ﬂHﬂU'ﬂﬁ'IU"} :.l','iJL!.‘]JTJ PYIUATUTIUTRULGS

Y N A 4{ ] 1 dal o [ L) - | w
muﬂizﬂaumu“lumwuwm Llﬂﬂﬂ'li'l'l'iﬂﬂﬂ'lﬁﬂﬂ'lx‘l"} IR UDUNY

Device ROMLESS ROM RAM 16-Bit Speed Process
Name Version Bytes Bytes Timers Up to
80C51 80C31 4K 128 2 20MHz CMOS
80C52 BOC32 8K 256 3 20MHz CMOS
83C154 83C154 16K 256 3 20MHz CMOS
83C154D - 32K 256 3 16MHz CMOS
80CS1U 80C31lL 4K 128 2 42MHz SCMOCS
80C52 L 80C321 8K 256 3 42MHz SCMOS
83C154LL 80C154 0 leK 256 3 42MHz SCMOS
83C154DL - 32K 256 3 36MHz SCMOS
BOCS51PX - - 128/256 213 12MHz CMOS

! ¢
M1519112.5 uaRInIzQaves MCS-51 uazanuuand1svedledunaziues




il

2.4.2 m3dnvveslulnsneulniameinizga MCS-51

¥
or A

wihiims1auudazvesinlulnsneu nsame i lunszga Mcs-s1 fidadi
° w1 o
- 91 GND (¥1 20) W5 DABAIN3 1IUA
- U1 Vee (11 40) A udounaaswnssdunszuanssuua s 19ad (DC 5 Volt)
s ° s o )
-0mese 0 (1132 -39) 3 8 11 MiTundmiuneda 0 vuie 8 Ta (P0.0-P0.7) wuu
. c s . ¢ A & a s ¢ a
Open Drain Bidirectional wosnilannseldanudiulavisdunmeominnnesniallld Tauvn
3 df = L ' [V t o o d" A ow 1y T
THaudlubunnwesnasalnasa 1 llfwrazlinvesneini totedyIvneglumoiuzgn
] df - [y
ideunny (an1us high impedance) Honanldanuiludunmwesnudanein o Jaldlums
a ot t s _ o o o e o o o a ]
Fasentsanuirdm iy Isunsuuasdeyauaziafmandiums sudedeya (Do-D7)
nnrwaNUIMuuensznIIMstion nTeeudeyalauinesyaduniely
o ~ 1 [ o o
- wein 1 @11-8) i 8 41 Mundmiunesy 1 P1.o-PL.7) wnsoldamily
- o o e o 1 [ ]
Sunnuiovunneini /18 mindesmsidamududuvmnesn deaInaan 1 ludwe
= o dydll Wt . . a o
aziinuoanes nilie v lian1uz high impedance Tauilagasyadwnwiu
o ~ 3 d o [ o o
- 9INBIN 2 (31 21- 28) T 8 1 THilundmTunein 2 (P2.0-P2.7) ¥R 8 UA LU
. .- . ¢ & v - o ar 3
Open Drain Bidirectional woiniiaunsoldanuiudunnoniymia 118 Taumaldanaii
= o g7 t a 1 = o dy d'l @ e 1 ] .
SunnneindodInaan 1 TddwdazinveaweiniioiisfuIdeegivaniug high
3t df = o P 3/ o at I - ]
impedancenonnizlFaniluduynemynweinialuudy wesin 2 faldnulumsaane
] a o a of o e o [ 101 ar
wiaeanuidmsufu ldsunsuuasdoyaneusndndan lavldddmivaenueaasee

Tusine (AB-Al15)cluaziinsvswaswneiu

[4] +Vee

[ PeaADS

[55) P4 /4D

b7 P 22AD2

[ra] Pe.3ADS

k] P1.4/AD4

b4 F1.5/ADS

PeEIADE

b1} po. WADT
EA

[#] aLE

[ psen

fn] P2 A DS
4 p2.6/aD14
(%] P2.5/AD13
5] p7.AD12
1] p1.m/ADIL
1] P22rAD1Y
[77] P2.11AD?

[ p2mADE

AT89C51

51t 2.3 m3davnnasgruvedulnineulnsames MCs-51
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- 3 (11 10 - 17) 1 8 1 IiTlundmSunesy 3 (3.0 - 3.7) o ldaudiy

Sumnieiyniia 118 mindesns ldouidhubunnnedn AeaTnand 1 Tldsusazaves
weinil eliTa01us high impedance Tasms1Fsasyasnwnelu wenniigaldandu
s Sonaoetiadad

-v1 P3.0 15 udeyannmeusnuuueynsy

- 41 P3.1 Mdaveyalimeuenuuueynsu

-1 p3.2 IiluBuwniesudanadunes suai o

-1 P33 Wi unniitesudynadumes sudi 1

=

as ¥ ¢ o o
- 91 P3.4 dyanudunmliinniinesveinwes o

=

ar Y o o o
- 91 P3.5 dygnudunnidinninesvesinwes 1

as =

- 41 P3.6 Wiluduapamuqumsdsudoya Tfmusanuidmsuiy
doynniouenin

- 41 p3.7 Mifludyanusiuguarssmdoya Tddimiaoanuddmiui
Yoyan1suenTw

3 o o A a w ] -:ly 7] 1 ao/A
msldaunein 3 lumhafisudinanizdosivand 1 lddwsazdandoams 14
»
NUNBUNNASTY
-1 RST (11 9) W& mFunsTiraresynesanmeluFwiesudunisianu
TmsTarnldideSunundinunsedie Il sunsufansiauAanain sdeansSiyniw
dysl P=3 ﬂ ] 3 = o [ o a o o
MCS-51viideefianiug 1 ifuaetiaies 2 unsdu lmfasznienosadammesdeitnu
1 1w od ar 1 ] w 4 LYY -
o Tavdssdedufiulszyuna 10 Tulasvhianseusenine RST iU Vee o 1ddEwdn
MssandusuiouTendaau _
o Y a as 1w A
- 41 ALE/PROG (91 30) itlun 14dmsudadygnmesnlinisuen me
Lol oo o 1 = '
AuuMsiandaeainsn AR (address latch enable) 110WOSY 0 TuszrdensAane
1 - ot =1 = A' 1o = ] t o
mizsnnudridmiullsunsunedeyanouen Unddie iiimsaadenisennudimouen
4 (Y e o ] 5 5 g 3 as o‘:
nilsdadayguadeonuidiuniud 18 veannuiooadaawmeinlanaoana daius
e 3 - ) el 'Y & & '
an3n1Fauan 18l U1 uededuld sdnutinaniiszaansnsanilaluseninig
i »
aadatumiroanuiidmiufudoyanedmouendn uonviniivy ALE dlddmiuniuny
) [ o’ o ey 1 o o e o
maouTusunsuaa iy EPROM dmifu MCS-51 uashimuasanuddmsumny
Y o
Tsunsunivludwilu EPROM
- 41 PSEN (v1 29) Wdadyanma TnsumesudygmninTdsunsuinn 13

+ »
t o ) = o 3/
TuniAWS 1A IUUNTW (program strobe enable) Wadwinauddellsunsuniouen viil
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1o u’: t a7 Y 1 ] o1 =} 1 9t
v adgaalasy 2 a5 Tundazunydulwfa udlurenmafeuniooudoyann
] ) -~ r:.i 5 ] o o o o o~y
vuuanuiineusnnIodie1E Tlsunsuainmuasanuirdwmsuny lusunsunetudwes
»
lhifidaanueenyininunil
-1 EA/Vpp (11 31) Wumndwiuden1d1d mcs-51 iaweinTlsunsuf
[l = Y d.y:l =] = 9 1 0
sgmulunsenouendn Taoninutifianiuziiu o vaned v 1d Tdsunsunnmionnui
! o ¥ o
mnuTdsunsunisusn winuidaouzilu 1 vuwdeeauld Mcs-s51 19 1dsunsuen
] o o w o = ® ar s T o o o o
a9 sy ldsunsumeludw uazdnsy MCS-51 NunusnNUId M wAY
¥ '
- LY ar =} ] o =
Tlsunsumuludn susadonldiiauldnann Tlsunsuihuluniaennusinielusw
& ad ' 5 = ' @ a8 & o
wion Tsunsuiinn 1 umisanuiinsuenswdunisaovl EA du'liideansons1iud

o w ] o 12 t [ a d = Y ;
awdey daulu Mcs-51 Aluinusanuivdvsunu Tdsunsunelusnldaouiias

NIIUMAND
3y ) d - 8
- 91 XTAL 1 (91 19) 1dmenianoamousnlaniusunndiglaes
poddalADS
31 - o o
-1 XTAL 2 (1 18) 19aensameanivusn Tnmiluio1innoonninianes
soddaaInD]

ao v g g
2.4.3 ']ﬁﬂTi!‘ll‘lﬂﬂ‘UﬂHa
o @ gy o - A s oW oAy 3
ﬂ'lﬁ\'lﬂ.l‘]fﬂ'aﬂﬂuﬂ‘livl']\ﬂquaq MCS-51 Uﬁﬂqjjizlﬂﬂﬂﬂ ﬂ1ﬁ§11’|ﬂﬂ\3ﬂ13“l’ﬂ¥ﬂﬂ’]
LY

]
o ot

o - 2 o o o o Al 1Y o e = s -y -
ﬂ'lluun'lﬁlwaﬂlﬁvlﬂﬂﬂﬂ?‘ﬁ LA ﬂ‘lffd‘nvluﬂBaﬂﬁuﬂgﬁﬂﬁ‘llﬂﬂnﬁ ﬂ']ﬁQﬂﬂﬂQﬂ'ﬁﬂﬂ‘la!ﬁﬁ]gU

ke

] W 8 9 o W
Flunrsdhdedoyaldnmeds dadl
S §f 2 . P
- ']ﬁﬂ‘lil‘!]'lﬂﬁ"llﬂuuﬁiﬁﬂﬂiﬂ (Direct addressing)

- 3msntedoya Taunedow (Indirect addressing)

= g

=y = o' @ . N .
- Fmndntedoyaluiimnaes 199l (Register instructions)

)3

Y- = o o o & . . . -
- FmndhtedeyaluStmaoimnizueaiaf1da (Register — specific instructions)

[

oyafifnua®e1asnsa (Immediate constants)
»
]

- 38t oyafiliia391989 (Indexed addressing)

o

aa 9 ¥
- A5MIUI039
4

[

2.4.4 M3IFOUNBNBINOYNINVBINBUNAADS
o s ey = ' g
msldauweineynsuvesluinseouInsamed Mcs-51 intfivuldlumsansdeite
= ar = ] o -~ 4 a0 A @ o a1
uaniaouffuneuiames MumanesnaouR IR LA INTSAUT Y 1MUY RS-232 T
ar w A Qg ar c; o oo g 1 [
seaunsarud lilaisedy TTL TuvasiszaudygavesluIninou Insamesogluszy
s u’; ] 4 1 o o 9t =
TTL datiu Seldmusaidoudenainoynsvvedlulnsnou Insames Mcs-51 1d lavasts

3 Qs A ] 1 A o - g el v ow
dosorrensisounoru lodviiruivimnilumsudassrudygm
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L
2.4.4.1 WOSNTOA150YNTHYDI MCS-51
3 ' L i
TulnsnouInsames Mcs-51 gilnsivavlumsanaedoasdeyauin
a o ' P! '
aYNIUNL Q‘]Jﬂ‘imﬁu agmu'lu 1580721 UART (Universal Asynchronous Receiver/Transmitter)
& A 9 o 2 o A . t 5 ¥ o
130151330 1u¥e WosNABMI50YNITN (Serial port) TasnNBUNS ISR IMUA THYA

o o o t
NITNTINHYINDINDYNIU LIATDAI1UDA (Baud rate) Lﬁﬂﬂ'ﬂu

MIMHBEUATHUANISAINY

o ! u’; (Y 4
WOSNOYATNUBI MCS-51 amsndeasdoya lanamuiuuazdalunm

- a L= ]

o ) o o o w
R4 3909 Full duplex Tavazl9mosn p3.o dmiviudoya uazwein P31 dmiuda

9 & ada d o o ar [ =% ] t ) o 3
UYDun mn1u°lmzmﬁmmaimm‘usuuaxﬂwaymwﬂﬂnmqmn smama"lsnmu’lumi’lm

s 8adeISamed 2 67l a1uSeiRuafufe SBUF (remase 99H Tu SFR) 15 &1
Aeamsaedoyaf IHidoudeyalids SBUF nieddeanisSudeyanldeudeyasin SBUF
aafu founsFaumeineynsusedesimualy Mcs-s1 fifedoudmnuiiafiedu
azAfarirls Baud rate fi¥sudedoynidiumils uazezdmua Baud rate figoamsognals
Tunsfimun Inyamsinueawes neynsy whmuakiusinmeiniugy
WO3N 130 SCON (Serial Port Control Register) #amiiifiusaz invosssaines SCON ofuw

£
TAdad

SMO | 3M1 | SM2 | REN | TBE | RBS8 TI RI

517 2.4 3ameinIuguNesNOYNIH (SCON)
SMO (Serial port mode bit 0) M3 Ui Mua TMUANITNINULDIRBI NOYNTH
Tagez1dsqufuiia SM1
SM1 (Serial port mode bit 1) 1¥352ufuds sMo lumsdinualvuamsiinu

¢ -] o v o
‘Uﬂqwaiﬂﬂqﬂ‘ju HIUTNWLIDUAAIU
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SMO | SM1 | Tvua swazidua Baud rate
0 0 0 Shift register A Uy IuUIRNIMIS 12
0 1 1 UART 8 1in TN
1 0 2 UART 9 iin ATd Ay inIM1a32
1 1 3 UART 9 1in Yium'la

maefiz.6 nsdmualnuansmauveaneineynsu

SM2 (Serial port mode bit 2) 1¥nnuiiieiimaFeude luTasnouInsanes
il Inue 2 uaz Tvua 3 Tufe Weoiuasin 0 azvhamlulvuae 0 naziuasin 1 9

maduTnualulasaouInsamosnauia

' T
A -

. . o o a
REN (Received enable bit) 19 Enable m3sudoya iufe ieiluasin i
0 Yo d'i - o Tar B
Amualiiudoya uazilefluasin o Smualfhifudeya
TB8 (Transmit data bit 8) dmSunudeyaiiaf 9 iledesmsdideyasen
o
woinoynsululvua 2 uazlvua 3
. . o w o 9 a A a  §
RBS$ (Receive data bit 8) dminudeyaiiaf 9 ielin1sSudoyasin
o
woineynsylulnue 2 uazTnua 3
TI (Transmit Interrupt Flag) ifuinfilduansaniumsaidedoyasanwnesy
: 1 o o a = 1o 4
iiomcs-51 dedoyaisondou Avziamiia T1 Wuasdn 1 (hifideyalu SBUF) evenld
Tsunsudhonsadadeyaduld ihdeyanldlu sBup)

d o A o
RI (Receive Interrupt Flag) iHuiinfi 1duaasaniumssisudouasin

L7

o A W Y r] 1y gy a o o o =
WOTNOYNTU LWOMCS-51 3DYOYDYUTDY (H'Uf)lluﬁﬂJ'W] SBUF) n9ziwa1e RI !.‘]J'Haﬂ"llﬂ 1

4 9 r ' 9/ 1 o ' = 4 o
wovenld Ilsunsuindessudoyanin SBUF 0619570152 noundoyaduzdnunui

M3N1YUA Baud rate
= d o a . o o
Baud rate Aionm5n 14 lumssu-dadeyavoanesnoynsy nsfmua
4 1

Baud rate fivziunwizluTvua 1 uag 3 mimiu daululvue o waz 2 szgnimualilay
ol Qe c; ar = :{ 9 or
8a lulAnunnudFygnuunfni (Crystal) AttouldduMcs-51

dm3vluTnus 0 A1 Baud rate ifaInmMITIiteIN LD TR IMUIRRIMITAY

12 193 61 Crystal 274D 11.0592 MHz fi1 Baud rate 7i 18921311 921,583 bps (baud per second)
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s

o o ' = a 4 = 3/
Fw5uluTnua 2 A1 Baud rate ifavInMsiusnutdyaaunina g
b

64191 81 Crystal 72708 11.0592 MHz i1 Baud rate #1 180213111 172,797 bps (baud per second)

[} L) I} 9 o o o
druluivua 1 uazInua 3 61 Baud ratevzimua laun13i 19 ndwes e

Y Y add o [ TN w o o o’ ag 1 - 9/
A1TUUAY (Overflow) 'JﬁwwﬂmnﬂmsumﬂwEN'lmemnwmuw lkﬂ‘lﬂl.lﬂllcl‘liﬂﬂ

[]
= ]

fruald Indwei v iuTnua 2 (8-bit auto-reload mode) tag Inaaamozir ldinanisiiy
iunalu THx(x fig 0 1M58 2)

=

msfmuan1 1y THx (AR 1MUA Baud rate N5@171IA PCON.7 1iluanin 0
o Yo e:’
Auanlddail

THx = 256-((Crystal/384)/ Baud rate)

#1 PCON.7 $uandn 1 A1 Baud rate 215U 2 191 Ao 1daail

THx = 256-({Crystal/192)/ Baud rate)

2.4.4.2 NATGIU RS-232
Ed
RS-232 fhunasgiumsiu-dedoyauvveynsy Tasnasgrudiszdmun

1 L4
TsTaneasu-dedoyn unzszauusiunidlumodyanudwaassvazidyade 11

Tilslaneasu-nateyn

=1

lumsdedayaszdagaaz 10 da Usznoudao Tasudu davge uasdeyadn

o

o

M 8 in ffufie szogluTnua 1 voawesnoynsuves Mcs-51 Taosasuialunmiaiu-da

doyaogh 115 Kbits/sec tazszuz 1naludiu 15 was

SEAUNTIAUN Y Ime S o

ot

=

SEAVUTIAUADIN 1 92BYN -3V D

3-12V uazaosn 0 agfl +3v fla +12V 1y
Vo9t 9/ - v e e 9 ar
HUIAUIINT MCS-51 ADIN5AAADAURUNTUDUAWUIANTTIY RS-232 Apatnlaaninszaul
ar = [ Qs w U o 9 ar [
u39eu TTL 5V iiusgauussduaminsgiu RS-232 dredngilpsainlgulasszauus sau

18uA MAX232 waz DS275 1Hudu

1r <
M5 IIUNDI NBYN TN
HAWINAHUA THEANIMIIULEZAIYUA Baud rate 1HHD MCS-51 1ie

N ' 3 o 5 w 1 ) o 1
AemisriuneineynsuBouieouda weinoynsuandeudimiumsivdsdoyn 35msfu-da

»
= ar

1 o =
doyariuwoineynsuliasil

o
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o A '
1. msFudieya
LY ) o ) = r v Vo
nsfudoyaninwosneynsuiie mssudoyanin SBUF lavezldiia ri
= sy P - ' L ay ¥ P
@af 0 Y1 SCON) As2vaoUIiidoyauii SBUF w3ely i1 RUEW 1 wrasiviideyaduni
a =] [] =y 9 | 4 A ' 9 =] ¥ = o=
weosaeynsu unziiueylu sBUF Seudeundn iisswdeyanin SBUF udnlvinfiuin RI
d‘ L d‘! ]
T udoyaduse 11
Ty
2. Msaatoya
1 o d ] = o
nsdedoyasonainwaineynsuifio n1sidoudeyaluf SBUF Tavez14iln
P t a o ) = 1
T1 (finf 1 489 SCON) Asvmreumsdsdoyallimwasnoynsy rfia Tdluasin 1 ueaeh
9/ T (7 o - o (Y] e d a da A r 1)
foynu1n SBUF gndsllfanesneynsuiFeuioouds aintdunindeide Ti iNowm3vunsou
dmfumsdedoyadude 1y
=] Y 1 9/ (] o = o e Y A q’
F8n135u-de doyariunesnoynsuliduiu 2 Fiaauiudail

[ ' t o oy =
1. p3fu-dadeyarunesnoynsudwis Inade (Polling)

ms§u-dadoyanuy Twads Suflunsiudoyalusunsudoanasenssngeun iiols
arlinmsdedoyainii Mcs-51 Taoasavaeusiniia R Fadriidoynnnneineyniuni
SBUF fin R sefinuiiuassn 1 undriin R Sanaifluasin o of Adoasonundreeidoyauni
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Features

e Compatible with MES-51™ Products

s 4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycies

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable /O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power idle and Power Down Modes

* s e 0 ¢e e

Description

The ATS9CS] is a low-powey, high-performance CMOS 8-bit microconynuter with 4 Kbytes
of Flash Programnatble ane Frasable Read Only Memory (PEROM). The device is manuface
wieed nsing Atmel's high density nonvolatile memory echuotogy and is comaparible with the
industry standard MCS-51™ insteuction set aud pinout, The on-chip Flash allows the progam
nEmory o be reproerammed in-system or by a convautional nonvalatile memeory programs
mer, By combining a versatile 8-bit CPTU7 with Flash ov a monelithic chip, the Aunei ATSOCS|
is a powerful microcomputer which provides o highly flexible and cost effective solution 10
iy embedeled contral applications.

The ATS9CS1 provides the following standard feampes: 4 Kbytes of Flasl 128 bites of
KAM. 32 I702 lines, tove LG-hit thnerdcounters, a five vector two-feved intertupt architecrure. o
full duplex serial port. en-chip oscillntor and clock chenitry. Tn addition, the ATS9CS! i

feoriiieieds

FPDIPICoardip

Pin Configurations
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Description (Continued)

designed with static logic for operation dow to zero frequency
and sipports two software selactalile powar saving modes. The
Idie Made stops the CPLE whilz allowing the RAM. tiwer comnt-
ers. serinl port amd infertupt system to contiime foncrioning. The
Power Down Mode saves the RAM costents Lut frerzes the os-
cillator disabling ail other chip fimetions until the next kardware
raset.

Pin Description

Veo

Supply valtage.

GND

Growmtd.

PortD .

Port £ is an 8-bit open diniu bicirectional IO port, As an outpud
port each pin can sink eizht TTL inpues. When Ls are Written to
port O pins. the pins can be used as high-limpedmce inputs,

Poyt 0 mav also be configured o be the nnltiplexed low -order
addvessidata bog dering accesses to external program ond data
mentory. Iz this mode PO bas internal puthaps,

Port 0 also receives the cocde bytes during Flash programming,
and outputs the coce bytes during prograsn vertication. Extersal
pullups are required during proeram vesification.

Port 1

Port 1 is an 8-bit bidirectional IO post with intermal putlups. The
Port 1 cusput butfers can stnkssonsce four TTL inputs. When 1y
are written to Port 1 piss they ave pulied ligh by the imernal
publups and can be used as inpurs. As iaputs, Porc 1 ping that ave
exiernally being pulled Low will source cuwrent () because of
the inrermnal putlups.

Pori 1 also receives the low-order nddress ivtes darine Fash
progeamming ond program vevification.

PFort 2

Port 2 is an &-bit bidirectional IO port with internal putlups, The
Port 2 eutput buffers can sitisonree four TTL iyuts, When Es
are writien to Port 2 péns they ave pulled high by the internal
puliups and enn be used as inputs, As mpwis, Port 2 pins that are
externally being pulled lov will source current (LY bacause of
the intemal pullups.

Port 2 emits the high-ordar address byte dwing faiches trom ex-
temmal program memory and dwing accesses to external data
memary that use 16-bit addresses (MOVN @ DPFTRIL In this
application it uses strong infermal pullups when emitung Ls.
Duning necesses to externsl data memwory that use S-bit ad-
dresses (MOVN @ RI). Port 2 emits the contents of the P2 Spe-
cinl Function Register,

Port 2 also receives the high-order acdress bits and some control
signals dwing Flash progamming and vertfication.

Port 3

Port 3 1s au 8-bit bidirectional I70 port with ksternal pullups, The
Port 3 output buffers cas sinkfsounce four TTL inputs, When Ly
are written to Port 3 phis they are putled high by the inrernal

puliups and can be used ay inputs. As inpuats. Pose 3 pins that ave
externally baing pulled low will sowrce cuerant (L) because of
the pullups,

Part 3 also serves the finctiois of various special fentures of the
ATBRICS] as Hated below:

Port Pinn | Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port}

P3.2 TNTG (extenal interrupt 0)

P3.3 INT1 (extenal interrupt 1)

P3.4 TQ (timer 0 extenal input)

P3.5 T1 (timer 1 external input}

P36 WR (extenal data merrory write strobe)
F3.7 RD (external data memory read strobe)

Port 3 afso receives some control signals for Flash progrmuning
and prograponing veriftcation,

RST

Reser inpur. A high on this pin for two machine cyeles while the
oscillator {5 muming vesets the device.

ALEFROG

Address Latch Enable output pulse for latching she low byte of
the address dhwing acessses o external memaory, This pan is also
the program pulss input tPROG) duindig Flash programming

In normal eperation ALE 15 amined ata constont tate of 176 the
oseillator frequency, and may he used for external timing v
clocking puposes. Note, however. that one ALE pube is
skipped diwing ench access 1o exremal Dat Memaory.
Hdesived, ALE operations ¢an be disabled by seming bit @ of SER
locarion STH. With e bit ser, ALE is actve enly duning o
MOV or MOVC instuction. Otherwise, the pin is weakly
pulled high. Setting the ALE-dizable bit has ne effect it the vu-
crocrontralier is i external execntion mode.

PSEN

Pragram Stoce Enable is the read strobe to exrernal program
Inemory,

When the ATEHCS] is exeenting code from extenal program
memmy, PSEN is activated rwice each machine cyele. exeepr
that two PSEN activations are skipped during esch access o ex-
ternal data memory.

EAJ’VFT—‘

External Access Enable. EA must be sirapped to GND in order
1o enable the device to tetch code from external program mem-
oy locations stariivg at ONOCH wp to FFFFH, Note, however,
that if Jock bir | is progranuned. EA will be mernally lached on
reset,

EA should e strapped to Ve for intamal program execurions.
This pin also receives the 12-vol programmming enable voltage
{(Vpry during Flash programeing. for pats that requive | 2-valt
VPP,

tevritined




LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2804, LM2904V
DUAL OPERATIONAL AMPLIFIERS

ALOSHEEP ~ JUNE 1474 - REWVISED SEFTEMGER J00+
M —————

Wide Supply Range:
- Single Supply...3Vte 32V

LM158, LM158A ... JG PACKAGE
LM258, LM258A ... D. DGK, OR P PACKAGE
LM3se...D, DGK, P. PS. OR P PACKAGE

(26 v for LM2904) LM3584A . .. D, DGH. P, OR PW PACKAGE
- orDual Supplles . .. +1.5Vio =16V L2304 .. D. BOK,F. 5, OF PW PACKAGE
{=13 V for LM2904) {TOP VIEW)
Low Supply-Current Drain, Indepstdent of ) J )
Supply Voltage . .. 0.7 mA Typ ";’;ﬂ; E ; 3 %\;E)rlr
& Common-Mode Input Voltage Range (e i . 3:&1
Includes Ground, Aliowing Direct Sensing aND ] 5 | 2inge
Near Ground ;

8 Low Input Bias and Offset Parameters:

~ Input Offset Voltage ... 3 mV Typ Lm1ss, LM}:?; k;lé:\:() PACKAGE

A Versions .. .2 mV Typ
~ nput Offset Current.,.2 nA Typ
- Input Blas Current ... 20 nA Typ
A Versions... 15 nA Typ

e Differential fnput Voltage Range Equal to NC
Maximum-Rated Supply Voltage ... 32V HM -~
{26 V for LM2904) hC:
# Open-Loop Differentlal Voltage 1N

Amplification ... 100 VimV Typ RC
® Internal Frequency Compensation

description/ordering information

. Ll N1EMms selar
These devices cohsist of two Independent, NC = Na intemal connecton

high-galn, frequency-compensated operationat

ampliflers designed fo operate from a single

supply ovet a wide range of voltages. Operation from spliit supplies also is possible if the difference between
the two supplies is 3 V to 32 (3 V 10 26 V for the LM2904), and ¥~ is at least 1.5 Y more positive than the
lnput common-mode voiage. The fow supply-current drain is Independent of the magnitude of the supply
vollage.

Apphicafions include transducer ampiifiars, de amplification blocks. and all the conventional operational
amplifier circuits that now can be implemented more easlly in single-supply-voltage systems. For example.
these devices can be operated directly from the standard 5-V supply used In digital systems and easily can
provids the raquired interface electronics without additional +5-¥ supplies.

Bease be aware Ihat an imporfant nollce cancering availabiily, standard warranty, and use in criicat applicaticns of
Texas insmanents semicondicler products snd disclaimers therem appears a7 the end of tiis 2ala shees

— - "
PADDUCTION DATA Wlotmtion b cmrm o5 e!#llihlhn (o)) Copytright & 2004 Tevas hetruments Ieamorate:
Produxts confomn 10 specilicaibing per the rems of Te:

141 fMTUmEAN ; On procuc tomplants MB PRE.AMAY, 31 parimeten ar Leated
landird warrnly. Produstion proceaiing does not natastarly Intlud w TEX.AS umpsf; mmh?am!. On all ot :educu, b roduction

testing ol af parameliesh pIotaEsing ey not Tecewi Y Noude (estng of sl prameten,
INSTRUMENTS

SOST OFF-CE B0 240005 @ DALLES. TEXATD 738G i
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P SEMICONDUCTOR _ . . High Precision
1-Wire" Digital Thermoter

FEATURES PIN ASSIGNMENT
o Unigque 1-wire interface requires only oue

poit pin for communication DALLAS
o Tach device hias a unique 64-bit serial code DS1820

stored in an on-board ROM {22
s Multi-dop capabiline simplifies  distiibured
telaperature sensing applications
s Requires no external components
¢ Canbe powered from data ine. Power supply '

8-pin 1 80-mil SOIC
range is 3.0V to 5.5V ' (DS IRS202)

o Measures temperatures  fromm ~35°C o :
+1253°C (-67°F to +257°F)

e H0.5°C accuracy from ~10%C to ~857C

s 9-bii thermonieter resolution

o
DQ ..

GND
Vig

s Converts temperature in 750 ms {max.}

» Tler-definable nonvolatile alarm <ettings

s Alarm  search  comunand identifies  and
addresses  devices whose temperature 13
outside of programmed lunits (temperamre (BOTTOM VIEW!
alann coneition) 10-92

o Applications include thermostatic controls. (DS]??GO)
industrial  svstems.  constmer  products, T
thermoemeters, or anv thermally sensitive

syste PIN DESCRIPTION
GND - Ground
DG - Data IivOut
Vaop - Power Supply Veltage
NC - No Conuect

DESCRIPTION

The DS18520 Digital Thennometer provides 9-Dit centigrade temperature measurements and has an
alapm function with nonvolatite user-progranunable upper amd lower trigger points. The DSESS20
communicates over a [-wire bus that by definition requires only one data line fand groundy for
commmunication with o central microprocessor. It lns an operating temperature range of =55°C to = 128°C
and is accurate fo £0.5°C over the range of ~10°C to ~85%°C. In addition. the DS18S20 can derive power
directly from the dafa line ("parasite power’™), eliminating the need for an external power supply.

Each DS18S20 has a unique 64-bit seral code. which allows multiple DS18520s 10 function on the same
1-wire bus: thus. it is simple to use one icroprocessor to control many DS18520s disnibuted over a
large area. Applications that con benefit from this feature include HVAC environmental contols.
temperature monitoring systems inside buildings. equipment oy machinery. and process monitoring and
control systetns,

Tofll Qg30nt
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