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Alert SMS System

Parinya Wiengnak 45010449
Assoc.Prof.Dr. Itthichai Arungsrisangchai Advisor
Education year 2006

Abstract

The project “Alert SMS System” presents mobile phone alert system, Tt is study about the
development and implementation the electronics alert SMS system via mobile phone base on
micro controlling (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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YANEY AT COMMAND ‘Vﬂ.‘b’ﬂUIﬂiﬁWﬂﬂJﬂﬂﬂvlﬂlfﬂgﬂJ'lﬂﬂ'IU MINIIDIUIU

as =

o s | @ a ] o1 ¥ f
Tnsfwnilatio P5INEOUIEAVIUAIADS ATTBUsTAUFYaNM ud luhilsznaadaiiog

'
s o Y] ar ]

[ L4
AFINASVBINUMITIU-T19 SMS MY

.
o o o

1) Message Format (AT+CMGF) fhufidasmuaziiiuuvesdonnuiioz i

HaAAILoNN) 1Ay

-

AT+CMGF=0 fodalilefioudasdonaulugiuuy PDU CODE

i kS

AT+CMGF=1 fiodaIdiiadoudasdeondulugilityy Text Mode

]
s

2) List Message (AT+CMGL) iiumidandalftiofonansdonmluaoiuz

¥
=1

M99 Tﬂﬂ%xuﬂm%ﬂmmﬁ"wm”iuﬁmu:'lfm fail
AT+CMGL=0 terasdon i 1aunadalsi 1481 (‘REC UNREAD™)
AT+CMGL=1 temstennui léunazd1uuds (‘REC READ”)
AT+CMGL=2 uaasdanufiiiyBuaz 118 ds (“STO UNSENT?)
AT+CMGL=3 uanadennuiianl3uaz deeon 1Uuds (“STO SENT™)
AT+CMGL=4 (zrasdanuianun (“ALL”)
V18IY%) MINFTUA Message Format 111 PDU CODE szfpaifenaniue

Tao1d@ 2189 0-4 uAMINAYLA Message Format 111 Text Mode azdpadananiuz a1y

Faonusfrududumnda
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3) Read Message (AT+CMGR) Huidanldeudonnnlaummizmzes1d
Tﬂﬂszuﬁummmammﬁurmm‘u"h

4) Set the Message center number (AT+CSCA="XXX"") L‘lJUﬂ‘Iﬁ\‘lﬁl FITY

MINUEYUB9 SMSCiaazImsds sMs ae'ly14

[
e T

5) Send Message (AT+CMGS) Husdeii 1 d ¥ ietodedonnu lfunse
Yaioma ﬁgﬂtmuﬁﬁ'ﬁaﬁy
AT+CMGS=<length> <CR><pdu code><Ctrl+Z/ESC>
. length AD$ 1IN Octet 494 PDU CODE #ans/a
AR doRURAING AT+CMGS=<lengtl> 114207 Enter 1ijona Enter 114 1
dasi1 PDU CODE #isideamisasliilofondrvne cuez mimiuiiodefiozimsds sms ')

funseatatvie sdeamsendansaeline ESC unuh CliZ

2.4 nguilulnsneulnsames

uTnsnouInsamainszgaMcs-sifimndnlunszasguasuei droiu udasiued
veinaauliAamey ustaanaaiy i Smbeanusimeludmiudo ldsunsuuay
%’auuamuiu?ﬁmﬁmfu ﬁ’.nﬂstﬂ%‘uumﬁ’momumamaamﬂuﬁ‘%‘maiuﬁa 05Ty I
Suwess1a ldva1owiniinszuIums DMA (Direct Memory Access) 19 1UR2 I33ain03
dmiulfiunueimiamminesmuiy Hudu lulasnou Insaaesnsznamcs-st vn
weflFussfudiva s Taadlumsihan daunszua il Sezuandaiu llawaiaves
maTuTadi18lumsnin weivoslulnrmeuTnsamesaszqainiimasnys C agasanats
wod 1w 8031, 80Cst azfhuefuesiniindalaonisorfumaiulad cMos Feldmeanu
“lumsﬁwmﬁaun'jmasmminm‘na:ums'h’fwﬁ'qammmﬁ’ﬁw‘lﬁ'mn‘lﬂsummﬁams
Usgndandsnuluszuuy

2.4.1 gaauiiAvedluinsneulnsameinssga MCS-51

- § Core CPU fiilu 8-Bit uazyafidafiming lusuniugy uezmuisolszuiana
NLogic Audayaluszdy BT 14

- fimdwanwud Tusensy 4k melu waysessumsidanasamitenndi
Tulsunsu 1809 64K

- 'ﬁLiwﬂ'nui‘iﬁa&ga'ﬁujmti’luwu'wmmﬁmuuum Tutaweswzlivilonus

s IS
HWUDBDWITOUINUIRL
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- T LU ABIRAMS mu1‘5n’l%’amsi‘Ju“lﬁ"v‘i"’qﬁuﬂmuammﬁwm
- fhassdomaoynsuiuuyagwing
- Inwes-inniwesuuia 16 Daetinisy 2 67
- gunsnsesfuunasiuidadumessUdla 6 Yszian
- gunssoumeniasanuSInousniuEy 1dgaga 64 A Talud
- fhsestudedyanandmegnisludv
- firevsdemsoynTunULSPT SMFUBYNTY AT89Sxx
- fheadaen lnwes uda dmsulueynsy ATS9Sxx

MCS-51 Family

3
ot - A =
MCS-51 Ui vl,a]’flﬂ'ﬁBE)ﬂlL‘UUllﬁ%ﬂﬁﬂﬂﬁ)ﬂﬂﬂ‘l—lﬂﬁ?ﬂ"} Z‘]JL!.U‘U FIUAVIWTWTDUDS

1 ) 3 rooa dat o a as s o
ﬂ?uﬂigﬂﬂUﬂ‘]Ulu‘ﬂ!WNﬂu”'] Llﬂﬁ]U'N.liﬂﬂﬂ']ﬁﬂﬂ'N‘] UIFRIVM D UNU

Device ROMLESS ROM RAM 16-Bit Speed Process
Name Version Bytes Bytes Timers Up to
80C51 80C31 4K 128 ) 20MHz CMOS
80C52 80C32 8K 256 3 20MHz CMOS
83C154 83Cl154 16K 256 3 20MHz CMOS
83C154D 5 32K 256 3 16MHz CMOS
80C51L 80C31LL 4K 128 2 42MHz SCMOS
80C52 L 80C32L 8K 256 3 42MHz SCMOS
83C154L 80C154LL 16K 256 3 42MHz SCMOS
83C154DLL - 32K 256 3 36MHz SCMOS
BOCS31PX - = 128/256 2/3 12MHz CMOS

! ¢
M519712.5 HAAINI RV MCS-51 tazanuAnsavad ledunaziues




il

2.4.2 msdavvedtulnsneuinsameinszga MCS-51

b
I

ool 5 ' - o o

winnms 1Fauudazvivesin lulnsnouInsames lunszga MCS-51 Hdai

- 471 GND (1 20) w5 UdeaInI UM

- 97 Vee (U7 40) M5 UABUNAINIUUS W UNIZUAATIVUIA 5 1206 (DC 5 Volt)

-veda 0 (1132 -39) 3 8 11 MdTlundmiunesa 0 vuia 8 ia (P0.0-P0.7) uuw

. ‘g . s & S - o
Open Drain Bidirectional woinilauiseldaudiu1disdunmeniynnosnialil1d Taenn
o a o ' o t o ¢ & A ow T
ManududuwnnwoindsaInanm 1 lddwdazlinueawesnil tloaduIdeeghurauegn
Vdowasy (fan1uz high impedance) wonvinldanudluduwnnosnudmesn o fal¥lums
a ot t 5 o o o @ = as a v
Fasonusanuirdmiuiu TsunsuuazdoyauazTadmandiuns sudsdoya (Do-D7)
nnwiwanudinuuenseriamsifiou nisamdeyalnsiinesyadnaelu
- o [

-qmedn L @1-8) § 8 01 WiThundmsuwesn 1 (1.0-p1.7) mmsaldanaii
- o o S e 1 o ]
Sunnvioiynmesnia I windesmsldanuiudunnnesn desInaadr 1 ludaue

. ¢ A A g ye el . = f
aziinvosnasnimelviiao1uz high impedance Taulgvsyadwneiu
o = o o o ar 4 =S
-PINOIN 2 (V1 21-28) W 8 1Sl undmsunesyn 2 (P2.0-P2.7) ¥uIA 8 LA L1
o 3 = o ar
Open Drain Bidirectional woiniiaunsaldnuiudunmoniymia 14 Taominlgami
¥ o1

Suwnneindoalnand 1 Tdwudnziinveanesniiiotisduivegluaniug high
, 3 d = 4 s w 9 o W g o a
impedancenonanezFauiluduwnioniynweinia luuds wein 2 faldaulumsfade
wiheanusidmiuio ldsunsunazdenanoueniudielanlddrd mindenuoanseds

luiga (As-Al15)cluazilvsnasunulu

[4] +Van

125 Po.a/ADS

[55) #0 1/ADL

b P9 2/AD2

[a] Po.1ADS

ki PO A& DS

b4 P13ADS

PeEIADE

b1} P4 WADT
EA

/] ALE

[ psEn

fn] P2.ADNS
4 p2.0/AD14
(%] P2.9/AD13
13} p7.4sAD12
1] p1./ADIL
ERe 7331
7] P2.1/AD?

[=] p2.1mADS

AT89C51

51l 2.3 rsdavnnasgruvedlulnineulnsamed MCs-51
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o = 3 o a o )
- e 3 (1110 - 17) § 8 11 Wifluandmiuweiv 3 (p3.0 - 3.7) eunan Iy
= 4 a = 1 ar [} =3
Bunneniyniia 118 windesmsldamududuwnwesy dosTnandy 1 Tfaumazinues

o dy A e . . or yw
Wointl (Wo1ANT0 142 high impedance lasnis1d1aasyaswniolu uonviniideldauiy

L4
~

af H = 1 1 o
WIAAIAYA 19 DNNANDE1IAY

8!

- 91 P3.0 195 udoyaninnwuenuuueynsu

- 91 P3.1 14davoyalinmsuenuuuoynsy

o

< M o oo =

oy 5 as P
-1 3.2 MihiBuwnies udyoudumss an o

[~ Y I & - W o~
-1 3.3 Mihudunndiesufyaimdumes fldn 1

=

r ﬂ‘
- 41 P3.4 Ayanuduynifinnlinesved Tnwes o

o L]

=

o y 2 o
-1 P3.5 ﬁﬂlutll'lmﬂ'u‘ﬂlﬂﬁlﬂI,ﬂ'Ium'EJi“U'EN"h’ILN’Uﬁ 1

“ q

o =

¥ ar 1 °_ 0 o
-1 p3.6 Miludygnamrugumsdoudeya Tfamhoanuidmiuiy
FoynnIuuBNTH
=1 as ] ar ] o _ o s
- 41 p3.7 Miludyapassugumsdwdeya Tfamsanuiidmiu

YOYANWUBNTH

nsldaumedn 3 lunthifisudindnidos inandt 1 lulSudasdnfidoamsld
mufiaunnﬂ’;a

-1 RST (U1 9) ‘lﬂl’f’ﬁm%’ums‘%‘mmwmnaﬂ'nma’lu%w;ﬁménﬁumsﬁmu
Tualmshaaldio s uswndsoumiadie Tusunsufamsdisuianas iiede s ndw
MCS-5 195 gpediaaue 1 Hunmetuies 2 muwdulfassnhefioosFamne fFuie
o Tavdesdodunuilizyvuia 10 Ty lnsiiansensen9u RST Ay Vee ieldaaFwia
M5 T eR Dl BIs UM E 19 _

_ 971 ALE/PROG (41 30) Shuvil¥dmudadygnmesnlinisuen e
muqnmmawﬁﬁmamﬂsa‘luﬁﬁ (address latch enable) 91AMBIN 0 MsTHINMsARAD
wisnnudidmiultsunsimiedoyanisuon Undile hinsfademisenudineuen
nizdsdyapaiadeonndianud 18 vesnudoadaamesilfnaoann s
A oldnnuaildenui 9 uetiunld udauiniszannnianiluseni
Aasefumizsanuirdmividudoyafiogmouenis UBNINTIN ALE dalddmsunaungu
Ao Tusunsuas 1y EPROM dmdu MCS-51 wesiamissanudridmiudy
Tusunsuneludwilu EPROM

-1 PSEN (11 29) WdadganaaTnsumeswdyanmon Tdsunsufifin 13

+ ¥
TNt o819 0uBNTN (program strobe enable) Wadnyhnudielusunsunivwen il
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1 o ﬂ’l’ t = Y 1 ] =t r:} 1 9
veaadyaaalasy 2 n5e Tuudazuusdulufa udlursmsiounSosiudeyann
] ) A A&.l 5 ] o o (Y] o =Y
niwaNnuiineuenusodio 1% Tusunsuninmulsausrdmsmau WWsunsunioludnee
»
lufidyanuoonyininuil
- 91 EA/Vpp (11 31) Whundwiuden1d 1 mcs-s1 auninTilsunsuf
o
symolunienouendn Taovinuiiiionuzdhu o vaned I 1 T sunsunanisoanud
d. d dyd. oo
mnuTusuasuniouen winatidaouziilu 1 vinedaiesuly Mcs-51 19 Tdsunsuen
] o o o o = ® ar 3 T o o o o
nieaus SmsunuTlsunsumeludn ez dmsy McS-51 NTnsanuirdmsuny
- 0 n’: : =] ] o =
Tlsunsuneludn snsadonldiinuldannTdsunsuiduluniasanusinie lusw
i ' ° v w 4 4
wSonnTusunsuiifu 1A lunursanudnisusnawdsmssoni EA fulidsamSonsud

o w ] P 16 t v 0 [V -1 = ¥ dy
auday gty Mcs-51 1 linugausidmsunuTdsupsuaeludnlinouniiag

NI 1IUAIAND
L2 P d & 8
- 91 XTAL 1 (91 19) l9neasaaeaniouenlaoiluduyndngies
POATAIADT
9 1 = o o
- 91 XTAL 2 (91 18) lddonianeanmeueon laoiumvynooniinigs
poadAAIADT

2.4.3 IEmadnddeya
o o dq Y & -t A o G My o
M lFn2uaNmMIMIUYee MCS-51 Uaeszinnaes Maanasimsveyan

q

3 YR iyt M)

o = P Y 0. & " @ @ ¢ & s -y Y =
ﬂ‘lLHUﬂ'ISLWﬂﬂI.?TulﬂNﬁﬁWﬁ Lo ﬂ']ﬁaﬂvlllﬂﬂﬂﬂ'ﬁﬂlﬂuuaﬁ'lﬂuuufn'i ﬂ’]ﬁ\ﬂ‘l’lﬂﬂﬁﬂ'ﬁﬁ!ﬂﬁﬁ%gﬁﬂ

e

FWlumsdhdedoyaldnmeds dail

- 3Emsdhdadeynlaunsa (Direct addressing)

b

- ﬁﬁmm’hm%’agaiﬂamaé’an (Indirect addressing)

b

- o L A< .
- F8msitntetounlusTmnaas 14 unaly (Register instructions)

a

Iy
e e

o s o o a . . -
DUA U3 TNAD TINWIZUDIAIMIAT (Register — specific instructions)

L

- 3EMSIN09

=y 5 P c .
- 'Jﬁmswmwanawmﬂumaﬂﬂuma {Immediate constants)

“

b

1 et

L
- SEmadnd steyafilid1%81984 (Indexed addressing)

o

2.4.4 M3IYOUNBWBINOYNINVBINBUNAADS
9 o o o oy Y = ' A
msldnunasneynsuveslulnsnouInsames Mcs-51 Wniouldlunmsdadome

4 ar = ] o - PO @ ow
llﬂﬂl'l]ﬁﬂuﬂ‘l_lﬂﬂll‘W'JLGI'E]';NWHﬂNWﬂiﬂﬂE]UW'JMBSLLG’HﬁﬂQﬁ'lﬂ'izﬂ‘ljﬂﬂluEQWﬂﬂlﬂﬂ RS-232 ﬁ

o ar

ar PV (L3N] ar ~ g 1 [
seaunsanud lilaszdy TTL luvnefszaudyaiavesuInsaouTnsamosogluszduy

o o ' 4 ' o 4 <
TTL #atiu 34 liansaidfoudenoimeynsuvesluInsaouInsames MCS-51 18 launsais

s

dosfmsisonnedu lodayivimihilumsudasssdudyarn
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A
2.4.4.1 WOIHADEIIOYNITHYOI MCS-51
4 ' - 4
luTnsnouInsames Mcs-51 Ngilnsoivanlunsandedemsdeyanin
aYng PIRas T, Q‘]Jﬂi n‘fﬁu agjmu'lu 156021 UART (Universal Asynchronous Receiver/Transmitter)
A 9 as 2 S A . t 9 ¥ o
niofs3anlude wesndemsoynsu (Serial port) Tawneunistdsnusrdosimua Inua

o o o t
MINTNUVINDINTYNTY LIDTBATIUDINA (Baud rate) Lﬁﬂﬂﬂ‘u

Mmsmrualnuansiiau

] 14
WosNYNITVUDY MCS-51 annsofomstoya lavauuivussdsluna

- as = ] o 9

o ] o ] o’ 1
WUINU 1590 Full duplex Tavazldwosn P30 MUIUTUVOYA uazwein P31 dmfuds

9/ & ada oo o o \ oy a o ] ]
UdDUn “Iﬂﬂ'lﬂctuﬁ]zuﬁ"ﬂﬁlﬁﬂiﬁ1ﬁ§uiﬂ“ﬁxﬂQﬂJﬂuauUﬂﬂﬂmTQﬂ']ﬂ Nﬂﬂﬂ‘lql‘liﬂﬂ_lucluﬂ'liﬁlcﬁ

R Aaa ¢ ol y A oa woa e [
Nus198198933emmes 2 Aafl ArvFeiReinufe SBUF (leaasdh 99H Tu SFR) 131 &1
1 = = o ar =] '
desmsdedoyanlhidoudeyalilis SBUF niedidesms Sudoyanldaudeyasin SBUF
o & » o ) & v Yo ta a o ! )
Aniy Aoums IsuneineynsuszasItmuali Mcs-s1 jidorouninuiianuzdus
Ed t 1
aznsavils Baud rate A 1¥5vdsdoyadiumihls uazezimiua Baud rate idosnisadisls
o “ o o t aa
Tunsfimua Tnuansiyewesneynsy sefmuanusiamoinaugu
P { 4 = = o =
WO3N 38 SCON (Serial Port Control Register) SaMTfudaz invead3sainns SCON o511

»
1Adati

SMO | SM1 | SM2 | REN | TBE | RBS8 TI RI

517t 2.4 S3ameinIuguWBINOYNSIH (SCON)
SMO (Serial port mode bit 0) fwFuiua Tnuan1FMIUTDINEI NOYNTY
Tawvg 195 miniia SM1
SM1 (Serial port mode bit 1) 1¥3uiuiis sMo lumsdinuaTnuanmsiiau

o & o a o 4
‘lIfNWEl‘a‘?lEllQﬂ'ill SFIWIATIDUARIU
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SMO | SM1 | Trua SWazIBYA Baud rate
0 0 0 Shift register A U uUIRNIMIT12
0 1 1 UART § i Yfus 1
1 0 2 UART 9 {in AMud Ay inmiei2
1 1 3 UART 9 {in NETLRNE]

i 0 o o
13 1\1‘?]2.6 ﬂ'lﬁﬂ']ﬁuﬂj'ﬂnmﬂ]ﬁ‘n1§11um3@‘"ﬂi‘nﬂgﬂiﬂ

§ e 4 1 ['4
SM2 (Serial port mode bit 2) 1¥auguileiimsiounn lulnsnouInsanes
wonodaluTnua 2 uag Tnua 3 10udle dediuasin 0 vwshaulunua o nazifuasin 1 e
Wl InualulnsneuInsamefnatuda
o o q =
REN (Received enable bit) 19 Enable m35udoya tufie iailuasin i
Amualdiudoya uaziloiiuasin o fmualthifudeya
TB8 (Transmit data bit 8) dmiuiudeyaiiaf 9 iedpimsdidayasen
o
woinoynsululnue 2 uaglvua 3
) i o w o 9 P A ar 9
RB8 (Receive data bit 8) TIMTUNVVDYAUAN 9 IWBUMTIUIBYDIMN
o
wasnoynsuluInue 2 uaz vua 3
TI (Transmit Interrupt Flag) tiuiinfilfuansaniuniseidedoyaeonnasn
4 1 ) o =Y = 1 d
iioMcs-51 detoyaiSvudes Mzmiia TI@uaodn 1 (lifideyalu SBUF) eavenlsd
Tusunsudhawnsndedoyaduld oihdeyauldlu SBUE)

RI (Receive Interrupt Flag) tiuilafi 1duaasaoiumssisudouasin

a

4 g w o < d o o =
wosnoynsu ieMcs-51 sudoyadvuios dideyaini SBUF) ntziwaila RI uanin |

4 Y Yr o9 v 1 d_ i 3 : ) i
woven 14 lilsuniniavegudeynnin SBUF 8613390152 noundeyaduszinumud

MsMyua Baud rate
= o g 9 ar g o o
Baud rate fion i1 16 lumsfu-dadoyavoswoineynsu mstivua
q’ o 1 u’)‘ 1 o b

Baud rate Hozviunwizlulvua 1 uag 3 mniu daululvue o uas 2 szgnimualvlay
[ ey d‘ o = d' 9 or
daTulRaunnud dyguunfini (Crystal) Atfou i duMcs-s1

dm3uTuTnua 0 A1 Baud rate IfRINMITIIOM MR F RN MUIRNIMISA Y

12 19U 81 Crystal 12749 11.0592 MHz fi1 Baud rate 91 142411 921,583 bps (baud per second)
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.7

o o ' = a 4 = 9/
Fm5uluTnua 2 A1 Baud rate (fAnnM TN AP UUIRNIMITAIY

64191 81 Crystal 92738 11.0592 MHz i1 Baud rate 71 18924811 172,797 bps (baud per second)
a1 1uTnua 1 uazTvua 3 o1 Baud ratevzfimuaTaonsi i Indwes e

o oo s o Yo v a o ot aa 1 94
MITUAY (Overflow) AR IiRans il uves lmlweslivawdt uaniioyldne
Svual IndmeiiranluIvua 2 (8-bit auto-reload mode) tag Inaaamezitldifanisiiy

iunalu THx(x 70 0 1458 2)
msfmuan1 ¥ THx (Aef1Mua Baud rate N58IHTA PCON.7 1iiuanin 0

o YV ar J
A 1ddadl
THx = 256-((Crystal/384)/ Baud rate)
L1
81 PCON.7 $uaodn 1 A1 Baud rate 9215u 2 191 s 1886l

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

2.4.4.2 MNA3F1H RS-232
¥
rS-232 dlummsgriumsfu-defeyaunneynsy Tanunasgrufisedmun

Tus Tanoafu-dedoyn uazseauuswiun i lumodyanudweainuazidvade i

Tilslaneasu-saveyn
Tunsdsdeyaszdegeas 10 in Usznoudle Tasudu davga wazdeyade

§runu 8 Tin fufie szogluTnun 1 voanesneynsuuns Mcs-51 Tavdnsuialumsiu-da

doyasyf 115 Kbits/sec Lazszuz Inaludiu 15 mias

LTl

<1

SEAUNTITHN Y Iumeduana

L7}
[l

=

FEAUUTIAUADIN 1 920UN -3V O

' = \oa o el [y
WwiNuANUNG MCS-51 Asamsdadsiuginsaioudisniasgiu RS-232 Avaudasinzau

9-12V uaza0IN 0 By +3V 9 +12V 1y

o of) s o o L] S 9! ar Qs
wived TTL 5V LﬂuixﬂULl‘i&ﬂuﬂWM'lﬂij‘m RS-232 W’JaUWQQﬂﬂﬁmﬂi‘ﬁllﬂaﬂﬁzﬂuuiQfﬂu

1&un MAX232 waz DS275 Wudu

3 ]
ﬂ'l‘ﬂ'lixﬂ‘i—!ﬂﬂi‘l"lﬂ‘i—éﬂﬁu

A InAmUa Tnuan1s i nuLezAYUs Baud rate 1951 MCS-51 1ie

4 ] o o =} 5 as o 1 -, Y 1
AomsrunweineynsuSouisouda weinoynsunwdendmiumsfudsdeyn F5msiu-da

L d
A oar &

Joyaruwesneynsuliaadl

LT
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ar Y '
1. msFudoya
Q9 o ’ -] v L o
msfuoyannwoineynsuiie msemdoyanin SBUF lavezldiia ri
P ‘A < a e Loy y o
diaft 0 ¥99 SCON) assvmrouhidoyaiii SBUF w30l &1 RIiilu 1 uamsiiideyaduni
[} 4 ' o o' e
wefnoynsy wozifiuoglu sBUF Svufernda iiesudeyann SBUF udinldindoiiia I
iweTudeyatusely
Ty
2. Maastoya
1 o o ey o
msdadoyasenninneineynsuide mydendeyalyd sBur Tauezldia
P t o/ o - o = 1
TI (infh 1 989 SCON) asr9mreumIsedinya lilfawesneynsu il T1 tiluaein 1 uaasdy
9} T a o = 3 (Y] u’: d a Jdao A 4 9/
$oyn91n SBUF gods lfamasneaynsuSvuioonds nimiufundosde TimewmTounion

dmfumsdedoyaduns 14

3
-1

= o 1 By (] o = o o Y A
IBNTTIU-EN ‘IJElHﬁN']NWB‘iﬂ@‘L{ﬂS!JNﬁ"]Uﬂu 2 158N UAIU

1. mafu-dadeyarhunainaynsudauis nade (Polling)

s [ A Y o a 3 T A
mssu-dedoyanu Iwads Audlunsfudoyaldsunsudeanneeasnasuh el
y A 4 9\ g 3 ‘ -
azilmsdadoyainil Mcs-51 Tasasavaeuvinda RI Ssdhildoyannweineynsuni
) =L a ' = as o = 1 g ' ]
SBUF iia RI ssfinnuduanin 1 uathila RI fanadluaein 0 of idasseauniineiidoymni
SBUF
duffumsdadoyalilsunsuszdonsens wasuiiveyagnasluSsudeoudmiels)
§ 1 o o 14 o= a
Tavnsaeaouiita TI Sdeyadisonnaineynsy ludslimSsauyselda 11 eziiluaeino
o (=Y o ey o (& [} o & g =2 o A
nazazdnaseaunida THuaedn 1 Wude duadeauyssiuds Tsunsudeez lilvaudy
3 ar 3 [~3 ] as - Y 9 = [ ]
18 iy ezdtuhinmsiu-deadeyauny Inade s ezdeadion I sunsunseiunooas
P . g , = _
aaoaaa Feernee luimunzdunulsziomaeuauodneaanini e 14 (Real Time System)

a 4 v o o far o
2. msfu-dedeyarunesneynsudlu3tsunes InA (ntecupt)
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Features

& Compatible with MES-51™ Products

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

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

37 Programmable /O Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power ldle and Power Down Modes

[N N N NN N

Description

The ATE9CS] is a low-powey, high-performance CMOS §-bit microcomputer with 4 Kbytes
of Flash Programnatle ane Erasable Read Only AMemory (PERCOM]. The device s manuface
wieed nsing Atmel's high densiny nonvolatile memany techuotogy and is comupatible with the
industry stanchard MCS-5 1™ insteuction set aud pinout, The ow-chip Flash allows the program
nEmory o be reprogrammed in-system or by 4 convautional nonvalatile memory programs
mer, By combining avarsatile 8-bit CPU with Flash ov a monelithic chip, the Aunei ATSVCS |
is a powerful microcomputer which provides a highly flexible and cost effective solution 10
ity embedead conral applhications.

The ATROCS] provides the following standard fearures: 4 Kbytes of Flash. 128 bites of
RAM. 32 IFO fines, two LG-bit thaerdcounters, a five vector two-fevel iutervupt architecrure. o
full duplex serial port. en-chip oscillator and clock cheniry. Tn addition, the ATSGCSEL s

feoriiieieds

PDIFCerdip

Pin Configurations
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Description (Continued)

designed with static logic for operation down to zero frequency
and supports two software selectabile power saving modes. The
Idie Made stops the CPLE whilz allowing the RAM. tiwer comnt-
ers. serinl port amd infertups system to contiime foncrioning. The
Power Down Mode saves the RAM costents Lut freszes the os-
cillator disabling ail other chip fimctions until the next kardware
raset.

Pin Description

Veo

Supply voltage.

GND

CGrovi,

Peort 0 .

Port {1 is an 8-bit open diaiu bidireetional 7O port, As an outpud
port each pin can sink eight TTL inpues. When Ls are written o
port O pins. the pins can be used as high-lmpedmice inputs,

Part 0 mav also be configured (o be the mmltiplexed low -order
addvessidata boy dering accesses to extertal progran and data
mestory. Iz this mode PO bas itemmal puthaps,

FPort 0 also receives the code bytes during Flash programming,
and outputs the cocle bytes during progyan vertfication. Extersal
pullups are requived duving program vesification.

Port 1

Port 1 is an 8-bit bidirectional 1O port with imtemal putlups. The
Port 1 sugput butlers can sink/sonrge four TTL inputs. When 1%
are written to Port 1 pius they ave pulied ligh by the imernal
pulups and can be used as inpurs. As iaputz, Porr | pins that ave
exiernally being pulled Low will source cwrent (f) because of
the inremnal putlups.

Pori 1 also peceives the low-order nddress Tivtes daring Fiash
programming snd program vevification.

Port 2

Port 2 i an &-bit bidirectional IO pert with internal putlups, The
Port 2 eutput buffers ean sitkisonree four TTL s, When b3
are writien to Port 2 pins they ave pullad high by the inteinal
puliups and con be used as inputs, As mpws, Port 2 pins that me
externally being pulled low will sovwee currenr (AL} beeanse of
the intemal pullups.

Fort 2 emits the high-orcder address byte duing faiches trom ex-
temnal program memory and during accesses to external data
mamaory that use 16-bit addresses (MOVE @ DPFTRI In this
application it uses sttong infernal pullups when emitung s
Daning nccesses to externsl data memory that use 3-bit ad-
dresses (MOVX @ RI). Port 2 emits the contems of the P2 Spe-
cial Function Register,

Port 2 also receives the high-order address bits and some control
signals ding Flash progmmming and vertfication.

Port 3

Port 3 15 an B=bit bidirectional T70 poat with katernal pullups, The
Port 3 output buffers cast sinkfsource four TTL inputs, When [
are written to Port 3 phis they are putled high by the irernal

puliups and can be used as inputs. As inpuats. Pose 3 pins that e
externally haing pulled low will sowrce cuerent OfL) because of
the pudups,

Port 3 also serves the functiois of varions special features of the
ATEIHEL as Hsted below:

Port Pin | Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port})

P3.2 TNTD (extenat trterrupt 0)

P3.3 INT1 (extenat interrupt 1)

P3.4 TQ (timer 0 extenal input)

P35 T1 (tbmer 1 external input)

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

Port 3 also receives some control signals for Flash progrmuning
and prograpuning verilication,

RST

Reset inpur. A high on this pin lor two machine cyeles while the
oscillator ix runing resets the device.

ALEPROG

Address Lateh Enable output pulse for latching she low byte of
the address dhwing accesses o exrernal memory, Thas pan is also
the program pulse input (PROAG) dwing Flash progranuming

In normal eperation ALE 15 emitted at a constont tate of 16 the
oseillator frequensy, md may be used for external timing «ov
clocking puposes. Note, however. that one ALE pulse is
skipped diring ench access 10 exremal Data Memory.
Hdesived, ALE operations ean be disabled by seming bit & of SFR
locaron SEH. With tlte bit ser, ALE is nctive enly dwing a
MOVX or MOV instrustion. Otherweise, the pin s weakly
pulled high. Setting the ALE-dizable kit has no effect if the vu-
crocrontralier is i external execntion mods!

PSEN

Program Store Enable is the read strobe to external program
Inemory,

When the ATSRCS1 is exeenting code from extemnal program
memomy, PSEN is activated mwice each machine cyele. exeepr
thot two PSEN activations are skipped during esch access o ex-
rernal dath menwory.

ﬁ:"v’f‘rp

External Access Enable. EX must be sirapped to GND in order
1o enable the device to fetch code from external program meam-
ory locations stariivng at CO0OH up to FFFEH, Note, however,
that if loek bir 1 is programmed. EA will be iternally laclied on
reyet,

EA should be strapped to Voo for internal program execurions.
Thiz pin also receives the 12-vol programming enable voltage
{(Vpoy during Flash programeing. for pats thanrequive | 2-volt
Vpp.

tevritined
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

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

description/ordering information

Wide Supply Range: LM158, LM158A .. . JG PACKAGE
- s‘ng|e s“pp{y o3V to 32 v LM2sS, LM28BA ... D, DGK, OR P PACKAGE
LM362 .. .D, OGK, P. PS5, OR PW PACKAGE
(26 V for LM2904) LM358A . ., D, DGK. P, OR PW PACKAGE
= or Quai Supplies ... »1.5V1o =16V LM2304 . .. D, DGK, P. P$, OR PW PACKAGE
{x13 V for LM2804) {TOP VIEW)
Low Supply-Current Drain, Independant of AU )
Supply Voltage . .. 6.7 mA Typ '33; E ; : }‘Z’E)rﬁ
Common-Mode Input Veltage Range I i
JER] ko w2
Includes Ground, Aliowing Direct Sensing i 5 fl2m=
Near Ground ’

Low Input Bias and Offset Parametsrs:

= Input Offset Voltage ... 3mV Typ LM1se, ”"}igi ﬁét':{; PACKAGE

AVersions...2mV Typ
- Input Offset Current. .. 2 hA Typ
- Input Blas Current. .. 20 nA Typ
A Versions ... 15 nA Typ

Bifferential Input Voltage Range Equal io M
Maximum-Rated Supply Voltage ... 32V HM -
{26 V for LM2904) pac
Open-Loop Bifferentlal Voltage TN+

Amplification ... 100 VimV Typ HC
Internal Frequency Compensation

I - TENE eqlo
These devices consist of two independent, 1O RUgremprronigogon

high-galn, frequency-compensated operationat

amplifiers designed fo operate from a single

supply over a wide range of voltages. Operation from spliit supplles also is possible if the difference between
the two supplies iz 3V 10 32V (3 ¥ 10 26 V for the LM2904), and V(- is at least 1.5 Y more positive than the
Input common-mode volage. The fow supply-currant drain {s Independent of the magnitude of the supply
vollage.

Applications Include transducer amplifiars, dc amplification blocks. and all the conventional operational
amplifier circuits that now can be implemented maore easily in single-supply-voltage systems. For exanple.
these devices can be operated directly from the standard 5-V supply used In digital systems and easily can
pravide the required intetfacs glsctronics without additional 8-V supplies.

A Bease be aware that an importamt nollce concerning availabiily, standard warranty, and use in criicat applicaticens of

Texas nsrwnents semiconduclor produtts sed disclaimerns theremn appears atthe end of ks Sala shees

PADDIPCTION DATA Wlotimatlon b Lirem 45 e!_?ublhnnn iz
Pradixty confonn 10 specliicaiiong per the 1ems of Te

— - "
Topyright o 2004 Tovas hetroments earperatzn

mlmmmi H On product: tomplant i MR PRE.Q0SXS, 31 pleenstens o 1ested
Hundirg warrnty. Produstion pracesaing doesnot nstastanly el QB TEXAS unes eﬂmbf‘ Tod Uil oibir Woditn, pradikden

Testing of ¥ pHamesen

provesing ey not receasitly ndude (esting of ol parametrs.

INSTRUMENTS

SOST OFF-CE BGe 240003 ¢ DALLES. TEXAD 7RIS i
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P SEMICONDUCTOR o High Precision
1-Wire® Digital Thermoter

FEATURES PIN ASSIGNMENT
¢ Unigue 1-wire interface tequires only oue
port pin for communication DALLAS
o Eacl device has a unique 64-bit serial code D51820
stored in an on-board ROM 19223
o Multi-drop capability  simplifies  distribured ST
telperature sensing applications f
s Requires nno external components
¢ Can be powered fiom data hne. Power supply : }z 8-pin [ 50-mil SOIC
range is 3.0V to 5.5V ' IDS185202)
e Measures  temperatures  fromr  ~35°C 1o ~. LT
+1258%C (—67°F 10 +237°F) E i
o HGAC accuracy from —16G%C to ~837°C e
¢ 9-bii thermometer reselution 5 =
e Converts temperature in 750 ms {max.} (L=
»  Tlser-definable nonvolatile alarm settings
s Alam  search  comunand  identifies  and

addresses  devices whose temperature s
outside of programmed lunits (temperanie (BOTTOM VIEW?
alnrm conelition) T0.92

¢ Applications include thermostatic controls. (IN]?:-Q.;’O)
industizal  svstems.  consumer  products. (4
thermometers. or anv thermally sensitive

O PIN DESCRIPTION
GND - Ground
DG - Data ivOut
Vop - Power Supply Veltage
NC - No Connect

DESCRIPTION

The DS18520 Digital Thennometer provides 9-Dit centigrade temperature measurements and has an
alarm function with nonvelatile user-progranunable upper and lower trigger points, The DSIRS20
connnunicates over a [-wire Lus that by defipition requires only one datn line {and groundy for
commmunication with a central microprocessor, It lias an operating temperature range of =55°C to =128°C
and is accurate 1o £0.5°C over the range of ~10°C to ~£5°C. In addition. the DS18320 can derive powel
directly from the dafa line ("parasite power’™, eliminating the need for an external power supply.

Each DS18S20 has a unique 63-bit sertal code. which allows multiple DS18S20s 10 function on the same
1-wire bus: thus. it is simple to use one icroprocessor to control many DS18520s disnibuted over o
large area. Applications that can benefit from this feature include HVAC environmental contols.
temperature monitoring systems inside buildings. equipment or machinery, and process monitoring and
control systetns,

1oflt (4500t
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