dninvemyanais wizesuindimansely

! ' Y A (¥ r
ﬁzﬂﬂlﬂiﬂﬂﬂmﬁ]ﬂlﬂﬂuﬂﬂﬂ]ﬂi‘l—!ﬂ}éﬂ“—!

THE NETWORK SECURITY SYSTEM IN A VILLAGE

Tae

e d

4 = ¢
HIHEIIA I‘U‘i]‘l—!‘l—fﬂ‘i

Y- [EY) 4
wmgaam  sanduns

shev.

THAC Y

2544

BRI oo cecermmssvessensonsncesressss
72973

wnunudon.., Lo (L
a A = .
Sugdoudl s e,

L4
= o ~

Waaniinustiilugrumiisveams@nmmundngaslSyaniniassumansiud
MYIIWIAINIIHINIANHIAY
amumaluladnszeemnaudgunrismanszily

Un15Anp 2549

PR ! fUMIAT VB UM
{91 ( T e LI
1 ﬁ? n sﬁuIﬂ ’ﬂ u uq ﬂ u (aq%a).l..'""‘.......".l.!gmij“




| T 9 =N s ' 9
‘Sz‘umﬂiﬂ%]ﬂt!ﬂﬂ!ﬂi’)uﬂﬂﬂ1fﬂuﬂyﬂ1u

THE NETWORK SECURITY SYSTEM IN A VILLAGE

Tae
W59 Tusfiuns 46010321

d

WaTaAm  U5eAduNns 46010605

210158N 3NN
=, d
HeIn3ea1ns 29A)soUNIal

57,059,930 ANE¥IMA

o

PaanfinustillugduniisvesmsdnmmundngasiSayanininssumansiiana

M Arnsssinsanmny
aaiumaluladwszoemnaudgummsmansziia

Umsdinu 2549




Psygyrivusilnisfinu 2549

MAIFIRINT TN INIAUIAY

auzdmnssumand go1fumaTuladnszeomndudhqammisaansyiis
A -t A (XY

Gor  ssuunSevimfudeusumelunygiin

THE NETWORK SECURITY SYSTEM IN A VILLAGE

Luwisind  Tunfiund 46010321

2. unmadadm dsnAdund 46010605

.......... /ﬁj/\ . Ql\( P3RS AN

(ma. 19381 AlIouasal) o

{ J.h:' =
...................................... [ amsgndsn
1




a | =) as 1Y
s:uumsammmmaunumu’!uﬁymu

THE NETWORK SECURITY SYSTEM IN A VILLAGE

Tow  we35%a] Tusiiiung 46010321

o

waiaan Uswdiuns 46010605

u‘n;d = o’ o
p1wenlSnu  wAunSealns 29 lsaunsol

SAAS.gINA ANTTIN

unfage
= ¥ 4 e ¥ & o K A A e
Tasanuildunsadeszuunietwudadoudenielunyiu tiomudanumnsaly
msiniaudasadelunyihuldundu vdnnisiinuvesssuviindseendiu 2 dau dwd 1

& t ¥q 3 [} - 2~ v w 1 g ¥ :j ar A -] ol
fip amAld uazdaun 2 i daunduRundn lasduglaniu wivdyainnnszuurwresiian

¥ [
<

dangmoluthuusaznds vazszdadygrafidunmsdiswarmiunduing lufadaunrugumdn 0

o o

wfuFaanudenauuaziimsoeasimiendslifugudsnynnulaeasove st lans

o

o o ' 4

1 q/ A o R 1 U
Mdyanudnangnudananiundala Meduwiiumsvoumions 1y

ABSTRACT

This project presents the Network Security System in a Village, to increase capability of
security system in village. Working principle of the systems consists of two parts, the first part is User
and the second part is Main Center. In detail, the User part is sensor system which is installed in cach
house and sends the encoding signal through radio wave to the Main center, and then the Main Center

will receive the signal and decode it, then, inform the security center.
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msi‘ﬂﬁmmﬁgﬁ"lﬁgﬁudmﬁ’ami 55 B4 +125 parUTALTUAR 0.5 perhAemitl Argumngiignih
msdfuda13Tu Ds 1820 Tumenwes 0.5 esraFea LB Fuilulumuuuyvesdoyn o i

fimsB fmiuguSvufeufuynialu MSB gegavessSmansgamgiivg 2 Tudlu
miwanuiidinsemgungiiuuy 16 fin ludnuuzdfgaa 4 a3 lumss

& oo o

A1379% 2.2 Anuduiusvesaguugiitudoyadtiaoamiviya

O

Avqungi AIADALETNYA (Binary) Ainpae 1N (Hex)
+125°C 00000000 11111010 00FAH
+25°C 00000000 00110010 0032H
+12°C 00000000 00000001 0001H
0°C 00000000 00000000 0000H
-112°C 11111111 11111111 FFFFH
-25°C 11111111 11001110 FFCEH
-55°C 11111111 10010010 FF92H
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-

8 Sadmumshaiily MSB w04 TH w30 TL Hinssiufivzgndaliia SB vosiTmaesqungi
vua 16 I SravesmsSaquugiifiargudundt TH viemndh TL Sudyaieunoluioy
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M33n lunsationdunouniiy

2.1.4 dnaiwoison

Tu Ds 1820 ez ilsznoudaod uveasamirennudseuRiianuenis 64 Salaulu 8
Dausnezidi sHaTEYATLNA (family code) 1-Wire 494 DS 1820 (DS 1820 tswanilu 10H) nazdn 48
fiadouniluduszyoynsud ey (serial number) wazdn 8 Jn qamofoduiiuiin CRC vos 56
fausn duaasnsutsain ¥ lumsed 23 mireanuhisouning 64 fin uazduntuguilsdsu
senfiozvonld Ds1820 aunsovhiilugUnsaldwmesanuy  1-wire 18 uasfinwazBuany
Tils Taneavesszyuila 1-Wire GsiladFunazdmuniunuas q Tu DS 1820 vzds lansainy
niete1dvundezlinniaasnils Taneafandulumisoausisendonou Taolunis
Sumeimaludumdnvesilasdumsdimslumissnnuiseussdoaimsdduilafsudiiae 1.
B1U30L 2. LUATION 3. AUNITON 4. nz TARdusoN 5. MouUMsAUMT HATINRTIMswad IRy

ar as w » o
Haddusousadraduad oudNanFua1s q vos DS 1820 Aoz wisadinald

A135199 2.3 Msuusau undanudieu 64 1n

8-BIT CRC CODE 48-BIT SERIAL NUMBER 8-BIT FAMILY CODE(10H)

2.1.5 mdwnedarumoiduidn

msFeusenionmssumesidassninlulnsaeuInsamesfugunseimouen Tnuld
Suammedyeu ilesiige 18ins weunedsmeiiesninnaoui tndnaa iwu nsifeude
UnsalABWIIMVVDYNTL (Serial Peripheral Interface , SPD) 1uluTasnoulnsames 68HC11 voq
Motorofla miieuseuuy sp1 5Ty lnsaeuTnsamesuan/doudeyafuginsalionis

1Rwnnuafe 1 Sudadeduii Tavldaosudadygnoudios 3 w50 410 srufumuensudan




du ThildszouiaflFinaumniouiiyn flannsaldfadedugunsaliu q msrzszutianuy
1Cous  Ailouldlululnsaouinsainesaszga 8051 ansodsimdeyalunny 2 Hamg
(bidirectional data flow Inoldmodyaa 2 fudunsudsmdunila

oyt léfszouiadoyamuumudu@ion (1-wric bus) Refuayumsvududeyauuy 2
ﬁﬁmaTﬂu'l‘l’s’ﬁ1u_ﬁ°’aujfg1mwﬁanﬁuﬁm§’m‘ﬂumuz’fmuqnmmﬁmuazﬁ'mumum%gauazﬁwﬂsnﬁﬁn
1 iy

gunselifeudeunn 1-Wire bus 1§ sznfudeanssegnd18anludruntssnuaay
Uneafuvedoyn (data security) tazn1s$uungUnsaiviind1e 9 (identification) UAFI9E1FY F1
Ds 1990A Fufhuginsafussgminumvysz$ 18213491 (Touch Serial Number device) Tnovss
s1519nd10 9 nszgulanzidn q Saflwinoavilsz§199 (Serial Number) ¥11a 48 T 7'l5150 103
ety mnuavmariimusonnandunalrifhesnidu 2 du udazdmezinmididimg

nsMUALAzTLdoYan IR

Y X
2.1.6 NOANMTINHG U

i a 3 3 e &
gunsaieivayussuuiadudoiselismuiios 2 duminiufsmonssuazawdyau

7]

o

A <1 = L] J . Y o i o’ : 1 = = -4
FaFondne1aat DATA awilezsamsinuaduisdygindeyauasdygraundninldins

o

»
ar

1 td
nanaldoudaya aw DATA Heziluwiia open-drain F0iuluMIDENIVD 99T 9zABRNULLIAT
A uMuLIYaswau DATA fidaw

] + »
msuanfdoudeyaszninluinsnoulnsamesiuginsaifld 1-wire bus 2101440 q
wiloums Sudadoyasumaia SP1ms1zTusz 1-Wire bus Wuay DATA szdosdamisifoaiy
L

s o @ = . . al o 3/ =
PIMITIAT (timing), TEAVTUIU (level), LDEHNHNII (direction) ‘um‘ﬁﬂgamwnﬂ Mlimsou

o dda 1w ¢ Sy o Y & ' | ¥
yorfvedlulnsnou Insamesi Adnreduginsaininiideslinnudusouwnniiu edialsinmud

1 a as o o 1 a

finseenuuueseteseinsefdd smusannuldduie Ins lideadouTusunsuvue

Tnejoufiulyl

a

Q‘ Ei 1 1 & 3 o . L 1 L]
aamhauleedianiiaife gunssifldiauuy 1-wire bus doulngiez lulividyga

oo

¥
=1

2 o o d’ L] 1 a C4
DATA Fanfvzdoanaswiuvlvhides (Veo) aguda annsasonszsua MHivgunsalmariila
agIunBanassHINMINuAlng
Tuarn19zWn (quiescent state) Qﬂﬂinﬁ’ll%ﬁmmu 1-Wire bus 92141 DATA 'E)QTLI!ITJ::
o l—'.l'd as ) O - o A - ﬂll 1
anu (float) MilAv i Tus sfuiMIfuusaduyadwialndnie 5 Tradiuies dau
* >
lulnsnouInsaeesfezUdouldvnerdnafilddndonue DATA filnaaiszanudiumuga
. . LI A !: ) dw ' ) T ay
(hight-impedance state) 15ufiu 1ilogunsaiaaesxiiaiilasyliu DATA egluanizessiinny
» ] 3 ¥
Fumuyaswiszsiosaurszauusaau idueinnIdiugUnsal il iauuy 1-wire bus 1 14

3 1 »
adminauemizgUnsaiRlFTmu 1-Wire bus Hozldwdanulumshanniosun
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TumsuannfaoudoyasuluTasaou Insaaosiuazgilns sl Al8Tauun 1-Wire bus 12d6s
fuilumsotieseinsySs muddusuaouyuma v ldau DATA Haovniilu Low 1ldesldany
DATA nuiniaoiniiiu HIGH nazmsasiviumsasuiveinglniaidndiumila sresamaznad
W unszuounsiiszgnimualavdormunTaodommuammeunaszun 1-Wire bus § Sedos
a5 1_ﬂﬁauﬂa1ummm‘umszuu“lﬁ?nr"wriauﬁiw"l%'szuuﬁmmu 1-Wire bus

inﬂ'cmn:ﬁn%nﬁumsuamﬂﬁuu%yﬂﬂzxéu?jyuﬁaumiﬁ"lﬂﬂiﬂﬂﬂﬂﬁﬁ;ﬂﬁffﬂﬁz'vh
NIEUIUMST IR (RESET sequence) F1i1181aun15v I eno DATA Taosn Low iJumatets
Tlov 480 TulnsTundl udrSeddeuldndusnedluantay HIGH Snnvanil

loqainsalf1947e 1-Wire bus fiAsI9MUANIIL RESET fiftznouaunsdaonisdaiad
aduTlidoven1®luTasneuInsames T unmotaiigunseiuy 1-Wire device Adainnuey
TnogUnsal 1-Wire device 9z1/dou oy DATA oluaedn HIGH etales 15 Tulasiud udty
i 60 TulnsBunf mmfudufiesitieno DATA asunSaoin Low Tugaanumtszuio: 60-240
Ty Tns3uif ud 3 uldeslindulilSansn HIGH Wiy $130miGonfunaviemu Fraasy
AndD(Initialization) n'%'aﬁun:hqhar;mmmimaU';'1ﬁqﬂnmf@ia;,iuuﬁﬁﬁn?a‘hi (presence detect )

nd91nguUnsal 1-Wire  device ddould¥aio DATA  névuegluasin HIGHIED
luTnsnoulnsameszdnsildeneaio DATA aﬂluaﬂ'ﬁﬂfrmuathaﬁau 240 TuTas3undi deufioz
Sunsgvumsuanddoudeya (data exchange) Aol ymiululasneuTnsaiaeifezdedinds
ud (initial command) w119 1 ualiiagunsel 1-Wire bus Fedrdaiioeziumdees1si14
Fuogiideansliqunsel 1-Wire device W0x13 qUnsel 1-Wire device flegsesfuygadmidaru
o001 Tavmsn/aouaniuzyeamo DATA nduunlavasuusnez 1 iuassn Low ud25anduiun
du HIGH mwsedamazinatimuizey $anaui lulnsneuInsamesi a1y DATA
asin Low seiifuduonuozmin Tnufitasimilu 1 falvufaesmilu o

JusseroanstiluInsnouTnsamesazss uduTaonisvinie1o DATA fiassn LOW i@urion
dodadia 1 Tulnsnoulnsames Avzaosliars DATA nduuifassn HIGH a1l 1-15
Ty TnsSufndanini1dae DATA TaednLow widdeaniseededa o lulasaoulniameine:
Fanatldonliany DATA naliaedn LOW se lhilunauediios 60-120 Tulns3ui

aamseznie 15-120 TulashnfindannluTasasuInsaneiniiliai DATA flasin
Low lumeuusnil vz oniganisemanuziindoyn (sampling window) TuInsnoulniamed
0N zdUasinuBamIu DATA IWnsfinasataanariimizszduassnlugraarfezii
Frveniifiasidaiiluda 1 niedia 0 IFanaduiiossifouta 1 asuumio DATA
Tulnsnoulnsaansezidare DATA nduindlansn HIGH Tusauraladldszniie 115

Tulnsininadaninvliais DATA Taoin LoW uduwadaslifu 15 Tulnsiui
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wimndaddslufigunsel 1-Wire device uda TulnsaouTniamosfzdessonisasy
1 Tasmsmaiadeyafiazdnlugrenmiiuivousmils mudefmuavesauuy 1-wire bus
TavTauangiinarlumseudia o wie 1

Tumswdafoyauvutia 1-wire bus aeuusnlulasnoulnsamesvzdoinliay
DATA fiae¥n Low Wunanuliifu 15 Tulasiund udaSeldes1¥arw DaTA ndpufiassn
HIGH 15UIAY mmfuqﬂnim' 1-Wirc device Doz in1uguany DATA unu lavezdsta 0 Tavazih
hia1w DATA Tinefmilu Low wazdaiin 1 Tasddoolfmo DATA ndunGinedn HIGH mudy

dlodadoynsentlislulnsnouInsamesGoudooud sxiimsinogirvasnitinmiv
qUnsef 1-Wire device 9z1ldosainmininguenme DaTA tiudass nazsefumdimssiu
doyansdelyl Srqunsel 1-Wire device daiin 0 sonlal TulasaouTnsames oz ez onsteeon
Qﬁéu’q’ﬂ‘ljﬂﬂ‘ﬁﬂ 0114310 9 312010 DATA wnduNIegfioodn HIGH amidy uadints
mwz’fauwﬁ’uqmaamsﬁqﬁﬂ 1 voequnsel 1-Wire device xdpalfimaiinuinaid msizme
DATA ﬁ’ﬂzag'ﬁ'aa%n HIGH 042

f':x‘i‘lumqwa:hﬁﬂuﬁwumm"lumsEhmiuu%@ga%«mﬂux?aqﬁﬁwﬁmn1n iinozeruia 1
angUnsel 1-Wire device Tulnsnoulnsamessdonimutranmiuensluusuginaiotis

] o o L] J o w v ] ] o = =y
INTIATA uazﬂm'lummsmuamnnﬂm wfmnawzmu"[ﬂuﬁwuwuau 60 ll'lJIﬂi'Ju'l‘Yl

2.2 luinsnoulnsined
¢ X A /o o P A A
lulnsnouTnsaaes (Microcontroller) 1Hu¥avigiinsaididamseiinduuumilsiisamen
wiwlszwana  miunnunandiamansuazaedn 2Nesudgapudunn 2edudyaiw

I 4

s v =3 o < [ 3 as @ ES o -
pWina  wuwd i ssstuliadygisnndm Baein Mldawnsoh 1) 9auunuaes
S d a  dd e W Ly L i o L4 et
Bidnnsetindhsudouldiiluoiied wavaasuaugns duazvuiavesszuntusnzhilda
4 » =
ANUANTOLIVU Pwldudiznuitiuz e
Y o o . &
TulnsnouInsamesinnndr 2 duawduife  “lulas”  (Micro)  Fawunoila
& d
TuTns Tsiwmaes (Microprocessor) Fudluginsahlszuanadeyavinafin mulutlszasudan
HU2tls2u2aMaNa1KIOFAY (CPU : Central Processing Unit) WU wInmendinmansuoy
a 4 1 " o o - a o &
993N (ALU: Arithinatic Logic Unit) 19951%0usenu70au81 uaznvsdgaauiin dndmia
flaf171 “peuInsamps™ (Controller) MIUD guUnsaimugu dntu lulnseeuInsaaessuily

gunsalnlftunsaauguinohaunsadiou Tlsunsuiesmuagdluuumsmuguliediedas:
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PDIP
L
piLgi 48 vce
Pl.i]z 2 [r0L AD
P1.203 23 [AP6.3 1AL
L] m 37 O PeC ALY
P40 35 0P ALY
MOSHPLE 6 35 AP0.4 A0S
{MizovPred 7 22 P05 ADE)
jsoRyPrids 23[JP0.€ 1ADE)
rRzTH® 220F0.7 1ADT) . 7
19XE] P30 13 31 [ EENDR . ,
{TXD} P 11 D PAMEFESE RSTNFP = O IVES
PR Mg i Sy {AXD) P30 O 2 1whPLT
JATes2d 12 c3hpar iy (XD P31 4 1BEIP16
ToyP3al 12 37 [IP2.E 1A%2) XTAL2[] 4 17P18s
a1RsE] 1t mOe2s Ay, XTALILGS 16[0P1.4
P EC] 12 3PP2s A {RTOHP3.2006 150P1.3
(ETyP3.70 17 e P23 A ATTP337 140Pt1.2
XTALZO 12 5 u EERSTION ToyP3.A[]8 13[IP1.4 AINY
aiAL L 13 22 QP21 AR T1PasEHe 12D £1.0 jAIND)
sz L1DPIL AL, GNDO 0 11@Ps7
() &)

5U% 2.2 luTnsneulnsamesaszga MCS-51
n.lulnsmeulnsamasnszna MCS-51 Huw 40 U1

4. luTnsneulnsamesaszga MCS-51 nuw 20 01

N
v

2.3 msdomrhuneineynsu
A LI § 4 &
23.1 pthnumaenseruwedndiems

» » ] .
Tunmsfemsniomsddoyaluszpudtaemiuilyluvnlumsdemsiddgey 2 sy

]
~ 1

1. MITOMIUVVYHIN (Parallel Communication) iTumsdoms lugdupviidedoyayn

Davenliniouiu dsgih 2.3

Transmitter Receiver
— 1 gito o
1 1 0 ™1lo
0 [+ 1 o1
0 1 1 1
i 1 [ ol 0
] — — Lol I S
1 [ [ ~llo
| Y S — bl —
1 1 1 o1 1
0 1 [+ 0
[EVUN S S — o -
1 0 [+} 0
L L g f—

Bit 7

519 2.3 uemanisfomsuyunu
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7 dwdy - o ¥ LI o’: o (=] 1 L]
msdagduuuiiidedned Iiamsodedoyaldnisasdimumnuazilasiniinisda
v A 4 dy ¥ 3 o a . a =2 ' ar
uuueynsu uaieannmsfoms tugluuuilezdesldmoihdan s mmn Salumunzfums
dedoyaluszoznan 14 Taownudaeeldluns daszos Indisu szuhalylns T swaresiuy
¢ o o A a v ¥

grsaann inseanuw (Judu

2. A13TBEIIUUBYNIY (Serial Communication) iTums Foms Tavmsdadeyaiioziia
TaveziFudaiiad (LSB) oon lineu Aumnidyanuisuduids Saszudasidsoniuwy

yuunvzaa laginda dagiii 2.4

Transmitter Receiver

Bit 0

[-]

lelel-l=fe]-T-]-]

ofofrfefof ] 0]

Bit7 Bt 0

[elel-lole]-{=]°]

Lofef=f-Tefofe]~]

¢}

1
s |
B
|
1]
o |

Bit7

71 2.4 namamsAomsunveynsy

23.2 pluumsfadiedems

L

4 r o o aw L] o ar =)
msfomsdoyassnadiiugazdid udwmudnumzmsiudadoyn 14 3 jiuuvfe

U

]
= 1 L)

1. M3domIUSuNinS (simplex) amildseziimihidedufviazaniiliy

]
a [l

[} = <1 \ ] 1 = [ 4 = o w 1
Amihfifuetiudes (vu msadoyaszrianeunuees TUNToIRLN fagalii 2.5

=
Lo
A 4
ot
=

311 2.5 uamamsFomrsuvuFundneg

4 u’i’ F= ] a9
2. mIdemIuVSEgMEns (half duplex) sisapsamiiannsoduazfudoyald
uavzih lunadiaiu 1wy msfemsuvuiniodumesnouilimodedyginldmuier dagili

2.6
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LI NI J 5
X

A —>
~—

£, g N Ay

119 2.6 uamsmsdomsuuusavaming

A L) g =1 3 s
3. maffemsuuuyadgans (full duplex) vamesamilmansodwaziudoyald

a1 lunauRuiu dagii 2.7

310 2.7 yamsmsdemsuuuyadgqming

233 asdadeynlunisdemauneyniy
msdadoyalunsdemsunveynsui 2 37 Ao
i ¥ o » = 1 ar o, ' 1 A
L. Msaauuud1§an2z9m  (synchronous) tzdnalimisdsdygnauiimsauldduie
AU TTuddoya

L | 19 [T =t 1 ot = 1 3
2. mydadoyanunTudhdanazinar (asynchronous) TudsalimsdidaauuiRaudos 19

]
oA g 1 o

mstmnuadasuilunisfudsdoyalilisuiifuisaresanifiGuntdy Saswen wso voasm

{baud rate) Inmiuiiadeiun (bit per second: bps)

234 nseafoyounmddaniziant (synchronous)

A ef: o 4 3 2 o o 3 ] o 3

wegUnsaivisaeadivzdemisdoyadaiuuazfuszdesimuaglivunginuains foms
&4 o ar A - ¥ o b w L J = o 2 o v
Fatuuasfiwie Wausodhlodu 18 pluuunisfudadeyatidmuaiininididoniluslanea
{(protocol)

ar L % ar ) F ]
masudadoyaunudtanazia dsznoudau 4 dau Mdun
1. DauSudu (start bit)

¥
2. Yoyasynsu



s

3. TansaaeuAnupndeq
< %
4. UNTANY (stop bit)
1 3 o o 1 P2 [
M3 Bl Iz seiimsdsteyasen liliftugaiSund sy nolwdsuez
Y o o ' a a A = A
Usznoudiodoyaniosia asci 414 Tundazimsuazdudud o udy (start bit) Rezuenida
A 4 A W ¥y o w Lo v v - e
nannAsavayaLazzIuAuteyaiingaviio (sop bit) Nezueniidoyalumsiniug Iduge
AuA?
1 9 o ﬂ’l’ Qs 1o 1 o a A 1 =
msdsveyaludnvuziidimindslulinsdafoyaszduaeinfiarodezifiuasin

“IMFURTANIESD (waiting stage) Sviniidoyadedamnmezniiuasin “0» Tusnamis a

-

b = dﬂyd P a - 5 s
voyaiiniliFonnilasudu ninivezmudlviintoya

AIothatu MMInozdas e ASCIT veada “A” Fygrussiidnuuzdsgufi 2.8 Taoden

Yoya 8 Um (01000001) von llvimiuszaudaviiallaiioniefianygantian1izduassn «1»

- >

Stop | ¢ 1o o 0o o0 o0 1 |StEtimay
bit bit

Goes out ﬁrst? d7 do f Goes out first

517 2.8 namdnvuzdannuf 19 lumsdes e Ascl voada «A”
b4 a w 1 ar u’: =y F=3 - o 5 ras o
Joyansvdemminornilu 7 danse 8 iinn1d Yusgiumsoonuuy wasmursoiims
3 ar & = 1 ] é:cl’ R . 2 =y a - 5
asedeudoyaluszAunitadoni msasisapuiinm3a (pariy biv Fuduiadoyahiiumdrly
0] - = ﬁd’ r A L] 1 :
neudialiaiie msadrdamsavzgnadnvinniadives UART dsensaldsunsuldhmsdaiy

= ] qay 1 " Y ’d
AT IVADULLUWISAR (odd parity) HIOWITAY (even parity) #58 TUTW13AN 10

23,5 NN RS-232

msfomsuuveynsufunanfiunesdiuynnadnez1#3UuunNas314 Recommended
Standard-232 #3® Rs-232 Failuguunvasnis detoyanuudifanaznafmua Tav Eleerical
Industries Association (ETA) TifW819m0g9q7 50 HA seduuseiuvesasiniildiums fomsa
mmgmﬁ" apIN “17 UNUAILUSIAL -3 T9-12 1284 dIuaodn “0” vzUNUAIoUsIRU +3 B3 +12
Taad udusedulugae +3 oz lugndmualdiFouidesnnussdudend 12 liaunseldaudy

Tulnsaeulnsamasaszga Mcs-s1 18 Taona luudrdmindeansiiluinsnen Insmeifnae
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AUABIHIADS MUNIATFIU RS-232 ezdpevanuuLevs Bidnnsoilndmuduualuilegiuosld
To% MAX232 FmdhinfAouus sfumsasdnlfoglumnsg i

luneuiiaunedaritade Rs232 MioRZond1 novmnmes {connector) DYABIUVY AD
f2@BuY DB-25 AT DB-9 msidoudofunainfomsvosnouiune fdnynnaszidonldmoia
Foasuuy DB-9 Faamnsahmssudsdeyalfiuueynsy Tavdnyuzveninfourovoanesn

Fomsdmivaoumnwesuuy DB-9 aunsouanaldnazii 2.9

X
5

Description

Data camier detect (DCD)
Receiver data (RXD)
Transmitted data (TXD)
Data terminal ready {DTR)
Signal ground (GND)
Data set ready (DS_R)
Request to send (E‘FS_)
Clear to send (CTS)

Ring indicator {RI)

oo (wle|o|s]lwl ol -

1UH 2.9 uamswesafamsdmivasumnmesuvy DB-9

23.6 madousio MCS-51 iy RS-232

msiFeuReneTnBYNINVBI MCS-51 AUNIAT§1U RS-232 duitosninszay Yo aves
m3deas Rs-232 Thifulumuus edu TTL Sedonid MAX232 1saotuns s Iify Mcs-s1

woinf s Tuns Sudedoyauunoyns uwos MCS-51 158480nUTN9Y1 RxD 1asTxD 349
oglunesa 3 (P3.0uaz P3.1) Tao TxD eziihuvifi 9 uaz RaD sxiiluniii 10 msfudsdayady
1NATYIL RS-232 1510z ApaRasaruuTiare i Tntir Tod MAX232 iudeude loddil# Indes
+5 Toadinfn TdEsalu TnsnouTnsmesudmns aonseduus sudaud 25 81 +25 TradldTae

ﬁ'ﬂﬂﬂﬂlﬁﬂdlmud (dual power supply)

23.7 éaviwealunadems
@ =) = o = =4 o
#n31U0A (Baud rate) Ain ManfAounlavasdamnuiune 1 Suidimsnldounlaves
> »
Trymw 1 afeteesuanaia msdsdeyasynsuuinnd 1 Oan 14 dnfudasimsdedoyadiu

$udatealauiiu sasweaguiuduiuiinlu 1 vea damnsed 24
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A15191 2.4 uapIdasweavas UART Rldiusia luluns Teuasdoyanmuueynsy
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LEERVIRL PUIATVDADTVA (mS)
110 9.91
150 6.67
300 3.33
600 1.67
1200 0.833
2400 0.417
4800 0.208
9600 0.104
19200 0.052

2.3.8 msudasgiuputoya

= o [ & o0 oW o d ¢ A& w a ot
Tu Mcs-51 szlinesmaynsuagniludafudsdoyanunyadamand isdesmsaadefiu

quUnsainwuen MCs-51 sxasdoyavaninivuimilulud nie 8 Uia iesein Mcs-s1 Tfadeya

»
yu1a 8 i 015 Teudrwdeyadiegezsimuuviiu dntudidssnisaadoyasenlduuveynsu

) = ¥
wananlfoudeyanvvsunil i idudeyaoynsuivioundrRsdeeeon 1) dounsfudoymine:

a9

¥ . )
Futeyariunaiaaz 1 daudanlfvudeyaldidiudoyauuuvuiuiedsld Mcs-51 Uszunann

do'lll luszuuneununes giastiinfoutoyaoynsuiluvuaznfadsudoyavuuduaynsy

fio UART {Universal Asynchronous Receiver-Transmitter) ﬁqg 14 2.10
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o o 1
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10 2.10 wamsmsmlasfeyaunvuvuuiudeyanuveynsy
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¥ ) d a o
msnlasdoyauuuvuududoyauuveynsy Suandeyauuuvuiuezgai lhifu 13
L4 ] ]
Shift Register ndanimiues Iddyanandnlunmsdeud i luiiamesoonmniiaziin (laonsipeu

1 \clﬂ 2 I = = - 2 = ¥ a o P2 2 o4
A7 1N19vUD) AvUALTANGNIABUDBNUADUA LSB VNNVOYAUDSUANTBINGNIADUDDNUINAD

] ]
ar =1 =)

Ginfiegdaninia LSB uaziadeq lil dmiudagadhefigninousonuiffiein MsB veadoya

¥
o @ 9

v k1 a’: F=1 o A ' ar
msulasteyanvueynsulldludeyanvuvunniuiduasuassdudwduiingau vu

v : . . o ) [
fodoyauvvoynsuezgnidowdr 111y shift Register Tavl¥dyaruurdnuiludaniuguuay

»
o b 1 o

¥ PR ¥ o Yo ¥ °
ndnndoyayniia laindowd 1 s Smne s I8 anuands Joyamaniuszgniheonumuy

u

vt T Fauae Tl

ni1fives UART usninzdwtlasdoundaiildndrnunda dalimiaoniuquuay

ﬂ'i’]'ilﬂEl‘lJﬂ1iﬁN'Iu§ﬂﬁ’JU

2.4 SMS (Short Message Services)

2.4.1 ANUHUIAVDI SMS (Short Messape Services)

sMs 3o misddeniudu Tasdnvuzveimsdeonnuduszidnuuzadiwiumsd
forrwlfunames Ao AlFmusadsdonnuluiidiu  Tavidsumutsanagmldnnnies
Tnsfwniefieldvuil Jodvos sms Amildansumeinde AlFnSodRdoansdedionny

= o 5 9/ ar L= 1 o ar =T} 9 s ¥ o A
aunsafinitoay ldeann Insdwiiiete uaramsadaluds Insdwidotioveddsy laviud

= o + ] [ ¢ A P )

sMs WuuSmsinasgiu lumssudddonnuszuiaInsdwimaonn wazglnsaiduq
munsoddldlugluuuvesduay, §8nus uar dydnvelmieg sms Tagnaedunasausn iy
wauswiu Insdwimdeuiuuualaoa svuu GSM  Tasdonatuusnlagnaalu@eoutunau
1992 RSN AARs EuYyAna lilginsea TnsAwnuuTng W iesz Uy GSM 493 Vodafone Tu
Uszmadangy Jagiuuins sMs miumyulnsiie GSM , CDMA |, unz TDMA dmsunsaq
sMs nu1Tnoezaald 70 #a8nus nwndangudald 160 da6nus

(fieenn mifu-da sMs dwmatianisoarshi ludndudesldnmsadrssesaunn (can

& o QW o A ¥ ¥ o w ' A = & q"ulsv
Set-up) ’lN‘Vlﬂ‘Hﬁ'lﬂJ'l‘iﬂ'i‘lJ‘H58ﬁﬁ‘l]ﬂﬂ']'ll]1ﬂ1u‘llﬂlS‘ﬂﬂ']f‘lﬂﬁuﬂu'mg Hﬁﬂiuﬂmﬁﬂmﬂlﬂiﬂﬂﬂﬁ ]

. »
moe 53 SMS iWuuiasildTuaradiouuinluilagdu v3ms sMs TswazBuadail




M15199 2.5 510aziBuAuDe SMS

Feature SMS

Store and Forward (non real time) Yes

Confirmation of message delivery Yes

Communications Type Person to Person

Media supported Text plus binary
Protocols SMS specific e.g SMPP
Configuration Simple telephone number
Platforms SMS Center

Principle Application Simple person to person
User behavior Discrete

y5n1s SMS 119155111 Realtime (199910015 8990ANUADIAINIY Platform 1A19 7D
A 2 g PO TR TR M o oA Ao S wmw d
Short Message Center 30 SMS-C FuiluginsalidlhuimamionwInsdwyindeuiaads1ine

Wusmssu-dadannuriumanioagnito Insdwiindouh lignsoagniuniesduala

2.4.2 ¥ANMTNINHYDI SMS
o4 o 1t 9 24 LI =} ]

sMs Wumalulal msfu-dedoyauumiuuasdeno (Store and Forward) lun3avig

GSM L?Uﬂqﬂﬂiﬂi’ﬁnlﬂum‘iL?’Iﬂltﬂzﬁdﬁﬂ%ﬂgﬂ’h Short Message Service Center (SMS-C)

¥ a 13 P & ¥ [ - o @ w

n131%9u sMs nszdi1dTaw ensdnsdsanisaadennudu (Srurmunga 160 Aagnus)
» 1 ] ]
fezinstloudonnu  wioweszymunmudawumeiidesmsezdalildn  udlnTesgnied
Aoamsezdd SMS 9zAesiy@uHIIuYe SMS-C fou aziinisasiasumunuivanenaiy
' 1l & A ¥ ] ' o
HIR Auwowmuivatonsegi lnulueiedis  dionsiuudas  sMs-C  finzda  sMs i
TnsAwiindoundatona nsdl sMS szymnvaatmaiiu Insdwiindeufiuenniovy 1wy
d191n DTAC 1 AIS quminsdwinidouiiaunialwniesis DTAC (MSC) 912A51900UT1N
A ] o’ 4 ﬂ:
mngavdaen wazienswiganmnulatemaduwewnutoves Al qumsInsAnsindoud

(MSC) 184 DTAC 92a9 SMS @9na121Jaan SMS-C v843 AIS laoasy

2.4.3 sUuuuns s msvesdliu3nisinievie (Operator) Tuilogiin
= ) ) o A d' ol =i
qduuumsIiuImsves Operator nSof1HLSMsIATed 0 TnsAwimasuRluilegiu 3 2

a -4
anyie Ao
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I Corporate SMS Platform Hums1#usms sMs ludnuuzesding (Corporate
. o 1 1 ar o &

Short Message Service) an¥Mz3 1941uv04 Bulk e msdeningas @ins) Tuds £50 @nd) &4
14 2 dnumz Ao One-to-One (d3doANUIIGYANA) AT One-to-Many (dedonAruIndUMIEY
= A e o g = d a o J  Hgy o
tadawmslunanfisidu) msSenutuszifuiuivesdnsildusoms

* CPA SMS

ASHNIUHIU Content Provider Access Platform (CPA Piatform} ﬁ‘lumm%‘msﬁ Operator
(A1¥USM5ATod10 AIS,DTAC,TA Orange) @89 Model Services 103 MioidlaTomald daunu
(Agents) AauwsonTuEowweansadta Model Services 3873001 Content Provider Yiuaue

o A o a - ar o o
Tn5ams ¥ Operator ivrsan towuflugsnesniu (Co-partner) Tan Operator vzifugdidiums
o 1 - v & [ ¥ J a w L] 1 o
MUATNIS I Fansutaaruvess1elAszndng Operator 11 Humu (Agents) daulng Tuilegiiu
o 3 o & P [ =y d o d =a o ¥ g

wilusasduludnume 50:50 wiemuitezanasiu nsSonfudusnfuluiugniildng

STELARE]

2.4.4 InsaafaveanIevie (Network Structure)

Cohrrefinveder &
Cvad Prvea F

VPN @
/ Cantend Previber €

E wtreless
Natwork g
1
| -t Prwiess | %}
} Cs*ifltlfrr"
™ Internet =
1“'--. =
[
LiNteCt PrnCr 3
! Hitp
SMs Protocoj Protocol

59 2.11 Tasaadruns 0916Msi197UH I Corporate SMS Platform

o . A e
Corporate  SMS  Platform 1flugunsolfi 1ifludinanslunisioudefguinatans
»
Tusamsnisdedennudu (SMsC) TauiiTi)s Tanoa 2 viia Ao
Http Protocol 111 Protocol thio 15 1un1sieusenuszuuniouen
A g & | o o EVPY
SMS Protocol 11 Protocol mialdlumsisondafuszuunielugudnaranislivinsms

dedioniu
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SMS Protocol 1iu Protocol el lumsifedefuszuunisluguinmemsifusmsms

S RCT I REY

2.4.5 SAHUZVDINITAY SMS

y <

L] = L] G,J
M5 SMS %50 Short Message Service o MsddoANNTUG H3e Youaduein

7]
[

A @ oM 1 94 4 ar o P 1 )
wsolnsdwnioiofda  ludunsosInsfwilofovedsulavasrhunsosoauinsos  shor
1 ﬂ’ ' L] Gyl
Message Service Center (SMSC) Tasmisawwy SMS iisvzeuisaifienldnezeidonnudu

=] ﬂ 1] T Tw A o a o & aaa o b w -
n3o dugilnm laln visevanasienTnu Fe:iiiimsdafiuanaadu 2 wuy fie Tnua
A16NYT N30 Text-Mode azlviuaiay M3n PDU (Protocol Data Unit) 1a8 Text-Mode 7B

] » 1

Tnwefsiansodadonnudugdszna 160 Aadaus llfunseaTnsAwiilofovosdsu lau
2 1 o 1 d' 1 g
dnvazdomannivezeglupluvusde  ASCI dau PDU-Mode  fip Tnuafiernsodld
¥ & ’ o ¢ v &4 3 < ,
Yoanuauq , dagilam ungmasSadInuld ¥2 PDU-Mode szmigiluuumsaadoyadiozeds
UANAATY Text-Mode A PDU-Mode vzlimadhsdaiszulasdonsmudupiimnveuavgudy
vin uazdesdinsdaidoveayadoua ( Heading) ualu Text-Mode vziflumsdauuusda Ascr

1o R ¥
uaz"h.lmsﬂummmmwmawﬂwga

2.4.6 M09 SMS UV PDU-Mode
dv - 1 & (Y u’z’ o
TuTnssamuiiisrezldnsds SMS wuy PDU-Mode Baguluvumsiaglupuiiuezduseu
1 1 1 dv ar ar o ]
AIUUY Text-Mode 1N LANIAIWUY PDU-Mode fhsremisaldidinInsdwiiiede ldyniu
] = = ar dv qw = s LY
Taumsae SMS LUU PDU-Mode HriwaziBuadailfio lu PDU-Mode iivgdosiinmisaiiaviade
o or 1 . & ] - ar ]

voagadoyadmuds (Heading) Failszneudioduuesguiuinis SMSC fudauvesyadonin
3 1 = ar e é o s
%350 Transfer Protocol Unit : TPDU lessisseadusziidnvuziwaugufunndesziad sy

&
AT

A19149 2.6 usmadulszneuvesgadoyalunisde SMS 1uy PDU-Mode

Header (Cr) @IUvD9 SMSC fUves TPDU Stop bit (Ctrl-Z)

' ' ' & P = '
Tugruves TPDU fvzdlsznoudwdudosgFeezdiudadmuagiluvuves SMS nozaa

Taofusdeamsnezdadiudeonnuszdesdagiluuusosand
115 Tenoamisiiimes Ao wisdmosivonnTuslanea (Protocol) #ildauiiuuvula

ASIAUUY TPDU = 0x01

aaay kS

o ] o o w ¥
Z.ﬂ’uﬁ".ff,]r'ld‘l’fﬂﬂ')'l‘u ”luﬂimﬁwamwumuqmamm l‘i'lﬁ'l1J'I'.iﬂ‘ilﬂa'lﬂ‘]J‘1?l’ﬂﬂ’J'I§JIﬂUt1‘H

Auavdndonnuld (danlnd = 0x00)
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# o o & o w
4. 3uvvveuves Insdnviiotovesminunvtlanens  Fwzifudivensnvasyssyns
(Y o 4:; ¥ ] 3 ]
InsAnvilofosaeansastonau 1l ia dwvvainasz 19 = 0xot

»
=]

sy InsAniiiedoveaminoovilmemaiifeanisesds  Taomanoay Tnsdwiiioss
mads Aanuuady (nibble swapped)

6. Aaasgliuuyadoya

7.8nvmsmsidisWavestoya Ao winfimesiveniuszdaiiunnia (mmgmﬁ'ﬂ
32U GSM)

s.AMuuvestonuiideamsds (tewdhnia)

9 denruiidesmsds (mdashsifa)

sefiuiimsdany  PDU-Mode  fimsdiswafidudou  unsiisiaady  (nibble
swapped) uasmsidsiaveayadenufinzds Taomsdsdmuuady  SdnuuedilTaovei
msaduies nsdniaaafuiugy  vasdmdemundvi F i ldountasigaie s
wos Insiwyl Ao 123456789 iordsWaaduudavznawily 21436587F9 drumsirsiaweeya
Sonmuszdoniimsudasdenawdiiiu ascn niiumugmassmdnomiufivhmsdhsiia

dnwes  sMSC enffudandidmuanietomsiduimshesldus msduguduims
sMsc 1aq Tﬂﬂﬂzﬂsxﬂauﬁwﬁaudauqﬁqﬁ Ao

1. ANUINWBAUDSFUIVTMI SMSC

2. e uUegUILTMS SMSC (dwuuanaesldi = oxo1)

3. wosguiuins sMsC Tavezlimsd sWauuuady (nibble swapped)

iefsuIAsy sMs Aimsdauy PDU-Mode gununvesdenimfvzegludnumzyos
PDU-Mode mi‘ini‘luﬁmﬁﬂmﬁagﬂuumaq%’ammﬁ"lﬁ%'uﬁaf: sedonnuit 1dsuile:
Ysznoudrudmudidyeosdiufe  diuguiuinis sMsC fudiuvesgadeniumio Transfer
Protocol Data Unit (TPDU) Tnoiapasanssfidnuasiuavgudumngssmioufumsds ua
gadoyounegamududinde na1 fudoud 7145udenduuaz mﬂﬂmﬁwﬁmmé’ﬁqﬁqﬁ
dmves sMsc dludawdimmuaniodionsldusmsherldusmssmguivins smsc la
gﬂuuuﬁnymz‘iudauf:ﬁzﬂﬁ'wﬁnmsﬁa Tﬂﬂﬁ]xﬂiznauﬁwﬁmdauqﬁqﬁ Sovpamuitlasuii
Usgnoudvdaudifyaesdiufe dauguiuins SMSC fudauveagadenuvie  Transfer
Protocol Data Unit (TPDU) Tﬂuﬁgmmt’hufuzﬁﬁ'ﬂumzaﬂma‘ugmﬁunnr‘ﬁwzmﬁauﬁumiﬁ'a LAl
azgadoyrunagaiuAndunde nm Judoud Fldsudonnu uoz 1wod Insdwiveads
fafi

1. ANUINYDAVRSFUIVSMS SMSC

2. yulupuveuvesguivims sMSC (dauwvmnaszldir = oxo1)

3. woesauduims sMmsc TavszinmadhsHauunady (nibble swapped)
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[] o o ] 1 é w oo q'
luduues TPDU Peztlssneudasaudons Faazudrdmuagiiunves sMs fes
1 1 d’ - | d‘ 1] 1] QI ol dd‘ ol <
dalauluamfieziiadmhunnad19nnsaefsmunan TudoutA 1dsudannuuazildounn
sy ’ "]:j a0 o = &
wesHreamsaatluweindan lTasdagluuuBuaniuil
o o A - o‘d' 1 t:i. 1
1.Mis Tapeawisiimes fie wisidmesnueniilislanoa (Protocol) nlfdudiuuuyle
ASMANIVY TPDU = 0x01
o kY a ac @ o o
2dusvdndeany  luns@ifidennunaqdenanusiamnsosadidudoniuleled
Fauavdradennuld @a1/nd =0x00)
3.A21UNVDUVDS INTARNUDOOVBINUIUE@AUAUNIA
o w o & o o
4 31 uupveaved Insdnidofovesnuamvdugoziiludwendnunzvouod
a & a ' [ 1
Tnsfmilodofidosnsditenullivlae dawuainassidni = 0x91
Qs -] a ] as :ly =
5 yuoay Insduilenovoanuoavtawnaiaesnisezds  Tnovuoay Tnsfmniozl
M5 WauVUadY (nibble swapped)
6.Muaaszlimpyadoya
o 3/ ar [Y] & a o 1 ' -~
78npazmaisiavestoyn  Aewisilimesiveniusesduiiummla  nsgude
T¥UYU GSM)
8. namazudoudli1dsudonu (nibble swapped) (¥u 0x99 0x20 0x21 0x50 Ox75
0x03 0x21 9zHNIWDI 12. Feb 1999 05 :57 :30 GMT + 3
9.AMNUIIVOITOAIINTRDINITRY (NI a)
10 fonnufidaansds (mdadsa)
Taglnansds SMS  DisensonadinnniesInsdundedeveust 4 Tausuainms
- ¥ A w = kY g WA Pe ' o w = 3
Soutenny dlevenuaswdnziifonfinzdslhves Insdnivuuasia usnonieInes
nadaen InsAmvefoudas Wammsafonfiosde sMs 1d8nunude TunSesTnidmivisiud
a 2 as =1 o P 9 I's J e ol [ ] =, o
nag’lui‘]wuuwuwammgnsuws1mm'm°l'nwm¢|aunsuu;i‘lummamm:mwﬂaummm
[ ¥
wiolulnsnouTnsmadld  wefmeynsuffiildisriwlunsds  sMs  edwnnfie 5l
sufhudeanat)uiindos Insdwidedeoadmidagaidatiusia ascr dilynuweshoynsy
t:w o o ¥ d'i o I A [}
fisdansodianulfinioaInsansiideododa SMS
f19819N15 8 499A1Y SMS 1UY PDU-Mode
Tauezin1saeton11 SMS “hellohello” Inald PDU-Mode l1/éanunomy “+66 092056208 »
AT+CMGF=0 // tioidanTvuadfy
AT+CSMS=0 7/ iWanilepamivayunisda sMs el
AT+CMGS=22// ADan13eanianum 22 bytes ( Tisauduav 00 fingdramriiga)
>0011000A9166295026800000A A0AES329BFD469TDIEC37 // 1IBRUNTOANUATVUAINGA Chrl+z

adnnlsznouvesdoyaidieduislunisan 2.7




24

@1519% 2.7 duilseneuvsatouaiia

U

NQUAIDY 8 19 ( Octet )

S0ALBDER

A0 SMSC  Information 00 #yiwde 1d1d sMmsc

A v oo A e A4 4 .
00 Information flfuegnivlwnies alnAnTosnawnsads sms 16
wiloya sMsc mulunsesaguda)
11 First octet of the SMS-SUBMIT message
oy A o Y e o
00 TP-Message-Reference “00” Anliiniosdsnuoaudiadadondu
»
Yupe
0A Address-Length A2148717¥93@UMUIWASY (0A hex = 10)
Type-of-Address (9lindicates international format of the phone
91
number)
@G5 (MUY decimal semi-octets)iThuaugiu 10 wdY nibble
66 29 50 26 80 N e m
HUWIRUTINTI A +66 092056208
00 TP-PID (Protocol identifier) 15 00
00 TP-DCS (Data coding scheme) v 00
TP-Validity-Period “AA” Mu16d4 3298 MUA0IYVoITOAY 4
o 8t L) uv w 1R 9 =
AA Fu fnwtusranmil dedlitalaenadoanuezgnenianlay
onlula
0A TP-User-Data-Length $1uud18nvsvasdoniufids (10 42)
TP-UD Y9A210 “hellohello” s iand191nd10nusuuy 7 bits
E8329BFD4697D9EC37

dludioya byte Y19 8 bits

dned1an3sutonu SMS WY PDU-Mode

& "W a ' o o &
Smnsusouaetuilefondniimsenidonny  sms  Feglu  mbox  Teulddid

AT+CMGR toyait 187uezeglugilvasanisiisznonlidredoyavesdds , doya SMS Service

N P o d Y r Y =] Y
Center (SMSC) , Time Stamp uazdue AT ULAEAIWAILT INYOIVOANUFINZDYV VTR

o as L) o ® a’y o F-1 MM = d'l & 9/ ) csy
UDIMAT metmﬁm'iama"lﬂumammwmmﬂa “hellohello” TNUDNDDNATDINUIVDYATATIUE

1 o l =i o r il é =) =4
aglugilvpaduaugu 16 uazgu 10 (lued) TagezSundamvunazg il Octet FIUIWATOYA

Faa131a02.8  06916681118088040A9166295026800000403021219434820AE8329BFD4697DIEC37




25

A15 9% 2.8 @mlszneuvoaasanmssudonny SMs

- NQUAAAY 8 110 ( Octet ) T0AzIDYN

06 AITUYTIVOI SMSC Information 6 Octets {bytes)

o sdsruvesawnuny SMSC 91 wumwfamuvuiouuumng
(international format)
1AYHUIY SMSC (UL decimal semi-octets) c&ﬁwzlﬂummgm 10

66 81 11 80 88 ady  nibble luns@ifiaumnoeieves  Service Center D
+6618110888

04 First octet of this SMS-DELIVER message

0A AIUYIIVDUAYNLYHH (0A hex = 10)

o sUmuvosavedas 91 vaneha  @uMINuUUUAING

{international format )

m‘umnmjﬁ'q (LY decimal semi-octets)tﬂum‘umu 10 @81 nibble
66 29 50 26 80 e d yoa
HUUIRVHTINUNDTI AD +6692056208

00 TP-PID ( Protocol identifier ) Tuns@ifie 00

TP-DCS (Data coding scheme) 00 Ao 1sHadonnuuuy 7 bits
% Default Alphabet
4030 21 21 94 34 82 TP-SCTS 1’|'ay_a Time stamp (11U decimat semi-ectets) o A1 nibble

TP-UDL User data length Snundasnysvesdennufidaluiiiae
o4 10 A2

TP-UD $9A211 “hellohello” N3 arud91nd28ANSILY 7 bits
E8329BFD4697DIEC37

udoya byte v 8 bits

ﬁﬁgaﬁwuﬂ“lumsmﬁflmmgm 16 vuIR 8 Tn eNAUMINLIAY Service Center , @YNINY

Aea , Timestamp 9215avg 4 10 9119 8 deadundniug 9 (@80 Nibble) °lufhwm%gaﬁtﬂu
Jonnumhufiuavg 16 vue 8 da wufu Tavdoyaiiezlfuaasdonnuiszneudo

#dnusuina 7 in Ferumsialas (hsim deyasindasnusvna 7 oa Iifluaugiu 16 vum
8 Un wda dandimsumassznanlumunds

tudauvosdoyafiduavgm 10 wu @vmnoddadiavluudazs (1 byte) srgnadundndumy
[@UHLITTT “+ 66 092056208" vzqnadulundazmiiiu “66 29 50 26 80” (66 Ao sWmszmATIU

&M a ' £ » 3/ < o w I
RYHUIAVOINUIUDVLODRDISHNARLAY 0 980 1wY 09 wiHaoun 9 Lﬂllﬂll ll'g’JWNH'IW’JLﬁ‘UﬂQH‘LIﬂ
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3/

wiAeiuudIadug) uREINUND Time Stamp Yoya

“

“ 40 30 21 21 94 34 82 * FaiigUuvuiu
“YY/MM/DD HH:MM:SS:ss nurodis fonauiidadle <04/03/12 12:49:43:28"

mslasiasnusyila 7 da Hudoya 8 da Octe) Taovnasiehi 2.2 Tudauwns TPDU azidlu
dfisnsoldswavosdonnuiideamsds udiiosnns limusathswavesiasnusuun 7
in 1dl 8 Taoasadududeviumsuladtifusiadoyauwy 8 dateulaoiedde iy
msmlasteany “hellohello” 012 10 #280ws Fausazdndusnusiusiia 7 o Willudoya s Ta
Fmfullumsds sMS msudaaduonmsthsder 7 Siavesiasnusdausn () nidudanhidae
1 fin Fhugaveasiia 7 Tin v8ENUSAIN 2 (o) 3 1kadwE 8 Tn (1 byte) i “E8” Sunausemn 1
181 6 DatunAouesdnusdaf 2 vududaniidan 2 Savhevesswia 7 in voeSnusdad 3 @ w14
wadng 8 9o @y 327 wasiwruiider il lassmoudafiunnssienduiuii 3 a ¢ Ga
sunseiaie 7 fla udasunszummslmisunssianuagadadnes ndannmanlasdonny «
hellohello” vz ladoyailuavgiu 16 $1uau 9 Tud 1y E8 32 9B FD 46 97 D9 EC 37 Taoiidgnis

mlauaasden1s1an 2.9 Tashidadnusyila 7 da gadivua Taogiie GSM 03.38 Aar1319h1 2.10

M99 2.9 uanadimsulasdadnusyila 7 O Wudeya 8 Tadonan “hellohello”

h e t 1 o h e 1 1 o

104 101 108 108 111 104 10] 108 108 111
1101000 { 1100101 | 1101100 | 1101100 | 1101111 | 1101000 | 1100101 | 1101100 | 110100 | 1101111
1101000 | 1100104 | 1101100 | 1101460 | 1100440 | 114000 | 1100J0) | 1101706 | 1101100 | 1108114
J1101000 | 00110010 | 10G11011 | 12AF1¥00 | 91000110 | J0OI0J1]1 | 11011001 | 21101100 | 110111

E8 32 9B FD 46 97 D9 EC 37
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A13197 2,10 The GSM 03.38 Default Character Set

Dec 0 16 32 48 64 80 9% | 112
Hex |0 10 20 30 40 50 60 70
0 0 @ A SP 0 i P p
1 1 £ _ ! 1 A Q a q
2 2 $ §) " 2 B R b r
3 3 ¥ I # 3 o S c s
4 4 & A o 4 D T d t
5 5 ¢ Q % 5 E U e u
6 6 i IT & 6 F v f v
7 i ¥ ! 7 G W g w
8 8 5 z ( g |H X h X
9 9 C ® ) 9 I Y i y
10 A LF = * ] V4 j z
11 B 5] <ESC> | + : K A k i
12 C 9 E , < L o] 1 b
13 D CR & - = M N m ii
14 E A > N g n ii
15 F A E / ? o § o a

frda AT Command Huiledle

msfomifuguniaiforsme 9 wu  Tudunieglnsel DTE (Data  Terminal
Equipment) 1fumm‘in‘l%’mfhﬁ"aﬁLﬂummgmﬁfﬁ'un’h AT Command lun1sandoite Tdnouda
Fim?a??eqﬂnmﬁmhﬁv’u 1ﬁﬁwmmuﬁﬁ’mm‘iTﬂquﬁﬁaﬁugm%gnﬁmuﬂﬂu Hayes AT
Command SeS¥n  Hayes (ugfnduyasidstiielssu luduveamuuazdem lénauiiu
wsgiudmivgnialuduiedug Taserwwiigedidavein (Exended AT Command) tiald
Li‘luﬂ1ﬁmw1:ﬁm§'m§wﬁm1mfu=]

msnadefuiiefefituiunamsaldyemdafidimualily GSM AT Command ail

]
=

adu@uimngaudmiums 1nnazauguilefouaziloanniiswsziduanaoudrann

-
[=) o

nauu 929

ar

suzyatunmzAidmsuiludmivisssouiiviniu - madsureneuRumesivie
' . & o A ] da ] '
Fuaw  Data Link FaflumaiFoussuvveyniulaoldlisunsmmesiiuoadis q wu Hyper

Terminal 499 Windows @uanuiialumsdomsiinezld 19200 bps
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f1¥a AT-COMMAND 63U SMS 110 GSM 07.05
AT+CNMI Humdafondyandenin sms ny
AT+CSCB Husrdalumsidondonany Cell Broadcast
AT+CMGF  usmdalumsifon Tnuauos Message fozda

AT+cscA  (fludidalumsaniuns SMS Service Center

o

AT+CMGL  1iufda30ne1u Message TatluanamuaiiandosnisSung

1+
o] o ¥ i\

AT+CMGR  iluidan1§i5une1u Message Razrdummizduiidnantssu

u ] ]
o

AT+CMGS Wumdain 1 lunses Message 11)ffa Address MAon'l3

]
as

AT+CMSS iusdai 14ee Message 910 SIM Card ‘1189 Address fifion1y

L,

AT+CMGW  1ufdadmsvidou Message 1501314 SM Card
AT+CMGD  Wufdadmivay Message Miiu131u STM Card

AT+CSMS dfusmdainlfidonuinisdonim

+
o oA

AT+CPMS Wusdan lmdonmiionus1ves SMS

]
o o

AT+CMGC Wusdanlsdan1da sMs

tinyuzgaidaves AT+HCNMI

A137990 2.1T ANHUSYAR AN ATHCNMI

fda fADUAUDY
AT+CNMI=? +CNMI:( list of supported <mode>s ),( list of
supported <mt>s ),( list of supported <bm>s ),( list
of supported <ds>s ),( list of supported <bfr>s )
AT+CNMI? +CNMI:<mode>,<mt>,<bm>,<ds>,<bfr>
AT+CNMI=[<mode>][,<mt>] OK /ERROR /+CMS ERROR
[.<bm>][,<ds>][,<bfr>]

<mode> 0 fiivlivosiRuudTidamadunnmiszdnnumuduiimiiae
114$1 Unsolicited result code 1Hﬁlfllﬂ TA-TE link Qﬂﬁﬂﬂ%‘ﬂ?ﬂ "l:tim%uﬁ"u
Forward 1164 TE Taums4
2 1 Unsolicited result code TutiMinasna TA iiio TA-TE link gnesatiudagn
49 WJOITE Lﬁaﬁ’uzmms 984

3 1M Forward M1 Unsolicited result code 11#i TE Tauasa <me> ngdmsunis

»

o 3 =

1 4 ¥ 1 |
iy sMs AFushniuegiu3smsiisiavedoya,n13Asa Memory Format uazfia
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» »

<bm> ngdwmiumaiiy CBMs  Asudunduegfuiimadhaavesdeya, msden
suunvns CBM sl _ .

<ds> 0 il SMS-STATUS-REPORT @411/l TE1 SMS-STATUS-REPORT e lls TE
Tauld Unselicited resultcode +CDS:<length><CR><LE><PDU> (PDU Mode . Enable)02 &1 SMS-
STATUS-REPORT a1ty META dyaimues location veamizsnnudignaaly TE Taold
Unsolicited result code

T
a

Y o ¢ o o ¥
<bfr> 1 TALIWIHOI¥01 Unsolicited result code 9zgnd1finnnu lusidsil

dn¥mzyafidaues AT+CSCB

A15190 2.12 Anyaegaiaiues AT+CSCB

frda AABUTUDY
AT+CSCB=? +CSCB:( list of supported <mode>s )
AT+CSCB? +C8CB:<mode>,<mids>,<dcss>
AT+CSCB=[<mode>[,<mids> OK/ERROR
[,<dess>]]]

<mode> 0 SufpAay
1 lifudoaiy
<mids> 1 CBM message IDs: ;ﬂuuuan?q

<dcss> A1 CBM data coding schemes : J1ituyaas

anyuzyAmdaves AT+HCMGF

M1 2.13 ApYuzYafITaves AT+CMGF

fada fIRDUANDA
AT+CMGF=? +CMGF: ( list of supported <mode>s )
AT+CMGF? +CMGF:<mode>
AT+CMGF=[<mode>] OK/ERROR

<mode> 0 (1 PDU-Mode
1 L'ﬂu Text-Mode




30

anvayAMdIved ATHCSCA

15199 2.14 Anumzyan 1§03 AT+CSCA

fda D LAUBY
AT+CSCA=? OK
ATH+CSCA? +CSCA:<sca>,<tosca™>
AT+CSCA=<sca>[,<tosca>] OK/ERROR

<sca> Service-center address in string format

<tpsca> Service-center address format

ANBRIEYAMIGIU0I AT+CMGL

#1519% 2,15 AnYusyaMTIvs ATHCMGL

=
2
"

AlIABLEIUDY
AT+CMGL=? +CMGL.: ( list of supported <stat>s )
If PDU mode ( +CMGF=0)
AT+CMGL=[<stat>] +CMGL:<index> <stat>,[<alpha>],<length><CR>
<LF><pdu><CR><LF>

<stat>  AavengmuzvaItennuhiagly SIM Card

0 Messages N s Uudta iAo

]
=

1 Messages 185 UUILAIBTHURAD

2 Messages T 3 dmudauass 1 i ds

3 Messages ﬁ?h'lﬂuﬁn

4 Messages nn'nﬁﬂ
<index> favBAG LM ST IdBamI@eniuiudonanufiviilalu SM Card
<length>A11U1IUDI TPDU 1Auaz LU octets

<pdu>  Yoanuiiludauves SMSC Taufiu TPDU




OnNULYAMBIU89 AT+HCMGR
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M13190 2.16 dnuuryafiidives ATHCMGR

fINDLAUDI

AT+CMGR=?

OK

AT+CMGR=<index>

1f PDU mode { +CMGF=0)

+CMGR :<stat> [<alpha>],<length><CR><LF><pdu>

<stat>  @IvenaaIuzvestenniieglu SIM Card

0 Messages ﬁ"lﬁfumuﬁ'nﬁa'lﬁ'lﬁa'm

i

1 Messages flasmnudiemuda

o o o [} 10 ' '
2 Messages Ninu IAdmsudaundalsi1dea

3 Messages fealduds

4 Messages ‘ﬂﬂ‘]ﬂjﬂ

<index> Aavond I deInsBoniutiudanuimls lu SIM Card

<length>A71UU17993 TPDU 100921 1LLY octets

<pdv>  Ponnuiilugiuos SMSC 39ufU TPDU

dnugizyafitaves AT+CMGS

A15199 2.17 Anvuzgaidiues AT+HCMGS

=T
-
B

AIADLAUDY

AT+CMGS=?

0K

If PDU mode ( +CMGF=0)
AT+CMGS=<length><CR>PDU is given <cirl-
Z/ESC>

If sending is successful:
+CMGS:<mr>
If sending is not successful:

+CMS ERROR:<err>

<length>AWY11903 TPDU TAuaz vy octets

<pdu>  voanuiiludiuves SMSC s2ufu TPDU

<mr>

L |
UIUATINITIEHI SMS ﬂ?ﬂﬁ’)é‘“ﬂiﬂyﬂﬂ’ﬂﬂ




ANUDISYAMEIVEY AT+CMSS

A15139 2.18 ANHUITYARITIUDI AT+CMSS
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30
-—
e

f1NDUAUDI

AT+CMS5=?

OK

AT+CMSS=<index>[,<da>[,<toda>]]

If sending is successful;
+CMSS:<mr>
If sending is not successful:

+CMS ERROR:<err>

<index> AuBndULMUINIS WRINT@onTuDudoamuivii sy SIM Card

Qtf ﬂ' U Ll A ¥ ar
<da> WumnuesInsdnsifisideamsds sMs Tavszagluziwnomadseglusve

ASCI

<toda> WumuwavInsdwiiimidesnsas sms Tavsreglugi +svadszmaniudan

4 . N
@y sng luglaay

° n'; = ] LY = oy
<mr>  VIUIUATING T SMS H?Bﬂ?g'lﬂﬂﬁ‘llﬂﬂ?’m

dnwasyaMiives ATHCMGW

A19199 2,19 ANYUTYARITIV0I ATHCMGW

Aere

AIMBUAUDY

AT+HCMGW=?

OK

If PDU mode ( +CMGF=0)
AT+CMGW=<length>f,<stat>]<CR>PDU is given

<ctrl-Z/ESC>

+CMGW:<index>
+CMS ERROR:<err>

<stat>  IUBNEADTUZVDIVBALNDY U SIM Card

0 Messages 1éTuuwdda lilde

o s ¥
1 Messages 11 195 U1 11878 1A7

s=' o ar 1 Vol L)
2 Messages Ny g msvduaialildas

3 Messages fide1dudn

4 Messages ‘V]ﬂ‘]fﬁﬂ

<index> FavsnA UM doanmsideniutudennufimilslu s Card
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<length>fA211017994 TPDU Tanez vy octets

<pdv>  Yeanuhduduves SMSC saufu TPDU

ANNULYRMTIYEd AT+HCMGD

715199 2.20 AnbUzYPRIAIYDS AT+CMGD

mﬂ
a
ot

ATMBUAUDY

AT+CMGD=? OK

AT+CMGD=<index> OK/A+ERROR/ACMS ERROR

<index> ATUBARMILIMUINISIRBINIsADN I Udan 1 uRAm11s 1y SIM Card

INUZYAMITIUBS AT+HCSMS

M990 2.21 SNUUSYAMIAIDT AT+HCSMS

s ANDUAUD
AT+CSMS=? +CSMS: ( list of supported <service>s )
AT+CSMS? +CSMS:<service>,<mt><mo><bm>,
AT+CSMS=[<service=>] +CSMS:<mt>,<mo>,<bm>
OK/ERROR/+CMS ERROR

<service>( GSM 3.40 11ag 3.41
<mt> 1 'i?)ﬁ".l_l'é_ﬂlm'i_l Mobile Terminate Massage

0 ‘hhaﬁ'ug‘ﬂumj Mobile Terminate Massage
<mo> 1 smﬁ'ugﬂuu‘u Mobile Originatee Massage

0 lhima?’u;ﬂuuu Mobile Originatee Massage
<bm> 1 mai"‘uzlhmu Broadcast Type Massage

0 'lli‘jmi'ngﬂ!.mu Broadcast Type Massage




an¥uryafidives AT+CPMS

510 2.22 Anvuzgamiidaved ATHCPMS
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f1ds ANDUTUBS
AT+CPMS=? _ +CPMS: ( list of supported <memli>s ),( list of supported
<mem2>s ),( list of supported <mem3>s )
AT+CPMS? . +CPMS:<mem1> <usel> <total 1> <mem2>,<use2> <total2>,
<mem3> <used> <total3>,
AT+CPMS=<mem]>[ <mem2>, +CPMS:<usel> <total]> <use2> <total2> <use3> <total3>
[<mem3=>]] OK/ERROR/+CMS ERROR

<memI>FIUANUSIF MU LAz AL BAIY

<mem2>AIUANUNT M UVoULAzFIdoA Y

<mem3>aunNudrid s udonnufisuuniul’

<memx>HIUAMUTIF M VD TULAzAVTER MY

<usex> Saudennuifueglu <memx>

<totalx> §1UUTOANURIMUARA T 0AD 18 T <mermc

tnyaisyaf18ives AT+HCMGC

A13190 2,23 AnYZYPRITIVEY ATHCMGC

Do
-
L

fIIADUAUDA

AT+CMGC=?

OK

If PDU mode ( +CMGF=0 }
AT+CMGC=<length><CR>PDU is given <ctrl-
Z/ESC>

If sending is successful:
+CMGC:<mr>
If sending is not successful;

+CMS ERROR:<err>

<length>A1MU17U89 TPDU 1Az il octets

<pdu>  Yoanwufidudiuved SMSC s9ufu TPDU

<mr>  uASIAE I SMS i oRates o
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LY o =
155N T g U sdouds Az lsznou Tdau

3111 NesEiNAmenuwad 38 kHz

o o a rd

nesadadygraiad 38 kiz wwinsadwdygiaiad 38 kilz Tao IC twed NESSs

g

wonszth Tluesganfudyanalvase +sv
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+5V
P
e
8
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15 NE5S55 7}
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=7 1k

517 3.2 vamassaddng uWad 38 kHz

By

a

2INNVT AT O IR IUIU AR
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F=144/(R +2R,)C

11999105 1R0INITAIND 38 kHz LNUAIRINANMT I 19
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1.1.1.2 2Nosaunsusa
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I
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v
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3.1.1.3 29955uBuns13A

Infrared receiver
38kHz +5V

10uF

S sl
lL__J

0 Output

18| 7O Microcontroller
220 O

17

LED

74HC541

3U7 3.4 1aMI2303TVEUATUTA

) owr a

nngll 3.4 Wesudygauduresninmadsdygududsusamulngaivdursusa

L]

o

18 kHz Q10w Me 38 kHz azgnnsospenmasiadyo Idasa +sv ieduaein «1” udis
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(=)

312 NAIATINIVRMHAII

+5V
SW
|
+5V
10UF Sy PAT8984051<4|> 74HC541
R 20 -] 20
T“"—“" 2 19 2 19
TR 18 3 18
11.0592
}—I—E 4 17 4 17
sape 1|5 16 5 16
ul 6 15 6 15
7 14 7 14
8 13 8 13
9 12——Jo 12
Im 11 | +SVaho 1
= D51820 é 1
= 4.7k -

11% 3.5 umraervsATITURUNDL

DS1820 9zRIn1Ias19duguugiudadan i lulnsaeuinsanes theninis

lsvanana udrdain lF e fieiAyssauuT Iy uaznssuaud niwi 14 luasswaru
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313 2IMUAEM TN IMT UG

+5V
1 40 j
2 39}«
+3V 3 381«
SwW 4 37}« SENSOR
+5V L 5 36+
10u*F 8 35|
10ul 10uF 219y 7 341 +5V
. y ey BT B 33
10L?l 9 32
2 157 10 31
3 14 11 30
10uF
Bk N 13 12 29 qov
5 12 13 28
] 14 27
‘75 1 15 26 A(:
. 0<i—190 11.0502) 16 25 .
[>o ; aapF;, MHZ |17 24 »1 27
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10UF i 1 33pF f 20 21 - _l

AT89552
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DSPO BIT P3.2
DSP1 ' BIT P3.3
DSP2 BIT P3.4
DSP3 BIT P3.5
SHOW_DSP - EQU 036H
ONEWIRE BIT P3.7
FLAG EQU 02FH
HALF BIT FLAG.O
DIGIT BIT FLAG.1
BUSY BIT FLAG.2
DS1820_ERROR BIT FLAG.3
EN DISPLAY BIT FLAG. 4
TIMER EQU 030H
SUBTIMER EQU 031H
SUB_SEC1 EQU 032H
SUB_SEC2 EQU 033H
ONEWIRE DATA EQU 034H
TEMP EQU 035H
ONEWIRE CNT EQU 07CH
SEG EQU P1

ORG 0000H
AJMP INITIAL

ORG  000BH

AJMP TFO_SUB
INITIAL: MOV~ SHOW_DSP, #0

MOV SEG, #0

MoV THO, #100

MOV TLO, #100

MOV TMOD, #022H

MOV IE,#10000010B

MOV SUBTIMER, 40

MOV DPTR, #SEGMENT

CLR  EN_DISPLAY

ACALL DELAY_1S

ACALL DS1820_TEMP_RD

SETB P3.0

MAIN: ACALL DS1820_TEMP_ RD
SETB EN_DISPLAY
ACALL DELAY_1S

MOV A, TEMP

CHK_30C: CINE A, #3CH,MARIN
CLR P3.0
ACALL DELAY 1S
SETB P3.0
AJMP MAIN

GET SEGMENT: MOVC A, @A+DPTR

MOV SEG, A
RET



’-*********************************-l-*****'l'ir**********************t****

;TIMMER O INTERRUPT
'-********************************************************************
TFO_SUB: PUSH PSW

PUSH ACC

INC  SUBTIMER

MOV A, #10

CJNE A, SUBTIMER, TFO_EXIT

MOV SUBTIMER, #0

INC  SHOW DSP
MOV A, SHOW_DSP

CHK_SHOW_DSP1: CJNE A, #1,CHK _SHOW_DSP2
AJMP DIGITx1

CHK SHOW DSP2: CJIJNE A,#2,CHK SHOW DSPO
AJMP DIGITx10

CHK_SHOW DSPO: CJNE B, #3,CHK _SHOW C
AJMP DIGIT_x0

CHK_SHOW C: CJNE A, #d,TFO_EXIT
MOV~ SHOW_DSP, #0

AJMP DIGIT_ xC

DIGITx10: MOV A, TEMP
CJNE A, #(100*2),DIGITx10_CMP

DIGITx10 CMP: JNC  SHOW x10 OV
- CLR C
RRC A
MOV B, #10
DIV  AB

AJMP SHOW x10

SHOW x10_OV: MOV A, #10
SHOW x10: SETE DSP1
- SETB DSP2
ACALL GET SEGMENT
CLR  DSP3

AJMP TF0_EXIT

DIGITx1: MOV A, TEMP
CJNE A, #(100*2),DIGITx1_CMP

DIGITx1_CMP: JNC ~ SHOW_x1_OV
CLR C
RRC A

MOV EALF,C
MOV B, #10
DIV  AB

MOV  A,B

JMP  SHOW_x1

SHOW _x1 OV: MOV A, #10




CLR
SHOW =x1: SETB
' SETB
SETB
ACALL
CORL

DOT_SKIP: CLR

TFO EXIT: POP
PCP

RETI

HALF

DSP3

DSP1

DSPO
GET_SEGMENT
SEG, #080H
DSP2

ACC
PSW

’-‘k*******************************************************************

DIGIT x0: JNB
MOV
SETB
SETRB
SETB
ACALL
CLR

AJMP

MOV
SETB
SETB
SETB
ACALL
CLR
AJMP

DOT_SKIPC:

SETB
SETB
SETB
MOV
CLR
AJMP

DIGIT xC:

HALF, DOT_SKIPO

A, #5 ;NUM 00.5
DSPO

DSP2

DSP3

GET_SEGMENT

DSP1

TFO_EXIT

A, #0

DSEO

DSP2

DSE3

GET SEGMENT
DSP1

TFO EXIT

DSP1

DSP2

DSP3

SEG, #00111001B
DSFPO

TFO EXIT

iC

;**********‘k**************‘k******************************************

;DS1820 TEMP READ

;***************‘k****‘i"lr**********************************************

CLR
ACALL
ACALL

DS1820 TEMP_RD:

MOV
ACALL
MOV
ACALL

SETB

ACALL
ACALL

MOV
ACALL
MOV
ACALL

DS1820_ERROR
DS1820_RST
DS1820_PRES

ONEWIRE DATA, $0CCH
DS1820 WR
ONEWTRE_DATA, #044H
D$S1820 WR

ONEWIRE

DS1820_RST
DS1820 PRES

ONEWIRE_DATA, #0CCH
DS1820_WR
ONEWIRE_DATA, #OBEH
DS1820_WR




D51820_TEMP_ CLR:

DS1820_ TEMP EXIT:

ACALL

- MOV

ACALL
ACALL
RET

DS1820 RD
TEMP, ONEWIRE DATA

DS1820 RST
DS1820_PRES

;********************************************************************

;D51820 DATA READ

'-********************i-***********************************************

DS1820 RD:

DS1820 RD_LOOP:

MOV
CLR
CLR
NOP
SETB
NOP
NOP
MOV
ACALL
RRC
SETB
DINZ
MoV
RET

ONEWIRE CNT, #8
A
ONEWIRE

ONEWIRE

C, ONEWIRE

ONEWIRE DELAY

A

ONEWIRE

ONEWIRE_CNT,DS1820 RD_LOOP
ONEWIRE DATA, A

;********************************************************************

;D51820 DATA WRITE

;********************************************************************

DS1820_WR: MOV
MOV
DS1820 WR_LOOP:

DS1820_WR_L:

DS1820 WR_NX:

-ONEWIRE_CNT,#B

A, ONEWIRE DATA

RRC
JNC
CLR
NOP
NOP
SETB
ACALL
AJMP
CLR
ACALL
SETB
NOP
NOP

DINZ
RET

A
DS1820_WR_L
ONEWIRE

ONEWIRE
ONEWIRE_DELAY
DS1820_WR_NX
ONEWIRE
ONEWIRE_DELAY
ONEWIRE

ONEWIRE_CNT, DS1820 WR_LOOP

’-********************************************************************

;D51820 RESET

;**********************************i‘********************i‘************

DS1820 RST:

CLR
ACALL
SETB
MOV
DJINZ
RET

ONEWIRE

DELAY_ 75008
CNEWIRE
ONEWIRE_CNT, #22
ONEWIRE_CNT, $



;*‘Jr*1\-**************************************************1\-*************

;DS1820 RECEIVE PRESENCE PULSE

;********************************************************************

DS1820_ PRES:
DS1820 PRES 1:

DS1820 PRES 2:
DS1820 PRES 3:

DS1820 PRES 4:

MOV~ ONEWIRE CNT, #110

JNB  ONEWIRE,DS1820 PRES 2
DJNZ ONEWIRE CNT,DS1820 PRES 1
SETB DS1820 ERROR B
RET N

MOV~ ONEWIRE CNT, #110

JB ONEWIRE, DS1820_ PRES 4
DJNZ ONEWIRE_CNT,DS1820 PRES 3
SETB DS1820 ERROR :

SETE ONEWIRE
ACALL ONEWIRE DELAY
RET

;********************************************************************

; DELAY

;********************************************************************

BASE_DELAY
VAR x1mS
VAR x100mS EQU

DELAY 13:
DELAY 100mS base:

EQU 07FH
EQU 07EH
07DH

MOV VAR x100mS, #10
ACALL DELAY_lOOmS
DJNZ VAR _x100mS,DELAY 100mS base

skdkkdkhhkdhkokdhokkddhdhkkbkk bk bk kddk ko bk dd bk ok ok hhskdhdhhd ok &k o oeodrok ok & koo
’

ONEWIRE DELAY:

ONEWIRE_DELAY 1:
ONEWIRE DELAY 2:

DELAY 750US:

DELAY 750US 1:
DELAY 750US 2:

JNB EN DISPLAY,CNEWIRE DELAY 1

SETB TRO

MOV R3, #012H

NOP

NOP

DJNZ R3,ONEWIRE DELAY 2
CLR TRO

RET

JNB  EN_DISPLAY,DELAY 750US_1

SETB TRO

MOV R4, #250

NOP

DJNZ R4,DELAY 750US8_2
CLR TRO

RET

BREAA SRR R EREEEESS SRS R R s R R RS RES R R EE R EEEEEEE SR EEEEEEE RS
’

DELAY 100mS:MOV
AJMP

DELAY 10mS: MOV
AJMP

DELAY 1mS: MOV

DELAY 1mS_base:

VAR_x1m$, #100
DELAY 1m§ base

VAR x1mS5, #10
DELAY 1mS base

VAR _x1m§S, #1

JNB EN_DISPLAY, DELAY 1mS 1




SETB TRO

DELAY 1mS_1: MOV~ BASE DELAY, $0E6H
DELAY 1mS§ 2: NOP B

NOP

NOP

NOP

NOP

NOP

DINZ BASE_DELAY,DELAY 1mS_ 2
DJNZ VAR _x1mS, DELAY 1mS 1
CLR  TRO

RET

SEGMENT : DB
001111118, 00000110B8,010110118,010011118,011001108,01101101B, 011
11101B,00000111B,011111118,01101111R, 01000000B

END
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TIME EQU 30H
BB EQU 31H
FF EQU 32H
LF EQU 33H
BUFFER EQU 34H

FLG CLICK EQU 35H

PORT RF EQU Pl
INFRARED BIT PO.1
TEMP BIT P3.2

ORG 0CO0H
AJMFP INITIAL

INITIAL: MOV IE, #10010010B
MOV TMOD, #021H
MOV TH1, #0FDH
MOV TL1, #0FDH
MOV SCON, #050H
MOV PCON, #10000000B
SETB TRl

MOV BB,#11111110B
Mov FF,#01111111B
MOV LF,#10111111B

CLR INFRARED
SETB TEMP

w ko dode Kk v e ook e ok e gk ok dk ok ok do ok e ke g sk e 3k ok gk Sk sk ke ke ke ok ok Je ke ok Tk gk ok ok e gk e g gk e ok ok Je e de ok b ke e e ok ok Tk o ok
r

MAIN: JB INFRARED, CHK_INFRARED
JNB  TEMP, CHK_TEMP
CLR  FLG_CLICK
JMP  MAIN

CHK_INFRARED:JB  FLG_CLICK, CHK_END
SETB FLG_CLICK
CALL INFRARED RF
CALL INFRARED_ SMS
JMP  CHK_END

CHK_TEMP: JB FLG_CLICK, CHK END
SETB FLG_CLICK
CALL TEMP RF
CALL TEMP_SMS

CHK_END: JMP  MAIN

o ok e e ok gk e ke e e ok ok e ke sk o b Sk v gk Sk s gk ke S e ke B T gk e Te do i de ok e de gk e e e e S e e d b ke S e v e e o ke ke o ok e o e e B ke e B e ke
r

INFRARED_ RF:MOV PORT_RF, FF




CALL
MOV
RET

TEMP_RF: MOV
CALL
MOV
RET

DELAY 1S
PORT_RF, #0FFH

PORT_RF, LF
DELAY_1S
PORT_RF, #0FFH

'-**************i*****************************************************

INFRARED SMS:
ACALL
ACALL
MOV
ACALL
ACALL
RET

TEMP_SMS: MOV
ACALL
ACALL
MOV
ACALL
ACALT,
RET

MOV DPTR, #AT_COMMAND IN
TX TEXT B
DELAY 1S

DPTR, #DATA_SMS_IN

TX_TEXT

DELAY_ 1S

DPTR, #AT_COMMAND TEMP
TX_TEXT

DELAY_1S

DPTR, #DATA_SMS_TEMP
TX_TEXT

DELAY_1S

;********************************************************************

TX_TEXT: CLR

TX_LOOP: CLR
MOVC
INC
CJINE
RET

TX_CHAR: MOV
JNB
CLR
ACALL
AJMP

TI

A

A, @A+DPTR
DPTR

A, #0, TX_CHAR

SBUF, A
TI,$

TI
DELAY_10uS
TX_LOOP

;********************************************************************

TX D: MOV
JNB
CLR
RET

RX D: JNB
CLR
MOV
MOV
RET

SBUF, A
TI,S
TI

RI,$

RI

A, SBUF
BUFFER, A

'-***********-l—****************************i—i***********i**************

DELAY_10uS: MOV
DELAY 10uS_1:
RET

R5, #100
DJNZ RS,DELAY 10uS_1




DELAY 1S: MOV  R2,#7

DELAY_15_1: MOV  RI1,#0

DELAY 1S 2: MOV RO, #0FFH

DELAY_1S_3: DJNZ RO,DELAY 15 3
DJNZ R1,DELAY 15 2
DJNZ R2,DELAY 1S 1
RET

;*************************ir**************************W***************

NULL EQU 0
AT_COMMAND IN: DB 'AT+CMGS=20", 00DH, NULL
DATA_SMS IN: DB

'0011000A9166852520620000AA0849B73D4C2ECB43", 01AH, NULL
AT COMMAND TEMP: DB 'AT+CMGS=18", 00DH, NULL

DATA SMS_TEMP: DB
'0011000A9166852520620000AA05C6B4BC1CO2", 01AH, NULL

END




¥ & o
damvedhunauiilasnoulmae dnuummhaudununminesueasementioe

- -y

uea¥a
SW_1 BIT
SW_2 BIT
SW_3 BIT
5W_4 BIT
LCD_EN BIT
LCD RS BIT
BUZZER BIT
LCD_ADDR EQU
LCD_DATA EQU
BUFFER EQU
LCDP EQU
ORG
JMP

P1.1
P1.2
P1.7
P1.5

P3.6
P3.7
P3.5

030H
031H
032H
PO ; LCD Port0O

0000H
INITIAL

'-********************************************************************

INITIAL: MOV

LCDP, #0

ACALL INIT LCD

SHCOWTITEL: MoV

LCD_ADDR, #0

ACALL SET_ADDR_LCD

MOV

DPTR, #TITLE

ACALL PUTS_LCD

MOV

LCD _ADDR, #40H

ACALL SET_ADDR_LCD

MOV

DPTR, #TITLEL

ACALL PUTS_LCD

'-*********************************ﬂr**********************************

MOV
MOV

P2, #00H
P1, #0FFH

SETB BUZZER

MATN: MOV

CHK_INFRARED: MOV

BUFFER, P2

A, BUFFER

CJNE A, #05H, CHK TEMP

CLR

BUZZER

CALL LCD_CLR

MOV

LCD_ADDR, #0

ACALL SET_ADDR_LCD

MOV

DPTR, #INFRARED DATA

ACALL PUTS LCD

AJMP

CHK_TEMP: MOV

CHK_SW

A, BUFFER

CIJNE A,#06H,CHK_SW

CLR

BUZZER

CALL LCD_CLR




MOV  LCD ADDR, #0
ACALL SET_ADDR LCD
MOV  DPTR, #TEMP DATA
ACALL PUTS LCD
AJMP CHK SW

’-********************************************************************

CHK_SW:

CLR_BUZZER:

JB SW_1,CLR_BUZZER
MOV P2, #00H
CALL LCD CLR

MOV~ LCD_ADDR, 40
ACALL SET_ADDR_LCD
MOV~ DPTR, #TITLE
ACALL PUTS_LCD

MOV LCD ADDR, #40H
ACALL SET ADDR _LCD
MOV DPTR, $TITLEL
ACALL PUTS_LCD
AJMP MAIN

JB  SW_2,MAIN
SETB BUZZER
AJMP MAIN

'-********************************************************************

INIT_LCD:

ACALL DELAY 100ms

CLR LCD RS

MOV LCDP, #00111000B
ACALL LCD CLK

ACALL DELAY 10ms

MOV LCDP, #00111000B
ACALL LCD_CLK

ACALL LCD_OFF
ACALL LCD_AUTOINC
ACALL LCD_HOME
ACALL LCD CLR
ACALL LCD_ON

RET

’-*****'lr**-k**-k********************************************************

LCD_CMD_CLR EQU
LCD_CMD_HOME
LCD_CMD_AUTOINC
LCD_CMD_OFF EQU
LCD_CMD_ON EQU
LCD_CMD_BLINK
LCD_CMD_LSHF
LCD_CMD_RSHF

00000001B
EQU 00000010B
EQU 00000110B
00001000B
00001100B
EQU 00001111B
EQU 00011000B
EQU 00011100B

;*********************************‘k**********************************

LCD_CLR:

LCD_HOME:

LCD_AUTOINC:

MOV LCD_DATA, #LCD_CMD_CLR
AJMP PUTCMD LCD ;Send command

MOV LCD_DATA, #LCD_CMD_HOME
AJMP PUTCMD LCD

MoV LCD_DATA, #LCD_CMD_AUTOINC




AJMP

MOV
RJIMP

LCD_OFF:

LCD_ON: MOV

AJMP
LCD_BLINK: MOV
AJMP

MOV
AJMP

LCD_LSHF:

LCD_RSHF: MOV

AJMP
SET_ADDR_LCD: CLR
MOV
ORL
ACALL
RET

PUTCMD LCD

LCD_DATA, #LCD_CMD OFF
PUTCMD_LCD '

LCD_DATA, #1LCD_CMD_ON
PUTCMD_LCD

LCD_DATA, #LCD_CMD BLINK
PUTCMD_LCD

LCD_DATA, #LCD_CMD LSHF
PUTCMD LCD

LCD_DATA, #1LCD_CMD RSHF
PUTCMD_LCD

LCD_RS
LCDP, LCD_ADDR
LCDP, #1000000CB
LCD_CLK

’-********************************************************************

* Pk

PUTCMD_LCD: CLR
MOV
ACALL

RET

SETB
MOV
ACALL
RET

PUTCHAR _LCD:

LCD_RS
LCDP, LCD_DATA
LCD_CLK

LCD_RS
LCDP, LCD .DATA
LCD_CLK

ek ko ok Ak ek ko ook ko k kg 3k ok ok sk ok ok e ok de Tk ok ok Tk ok ke ok e e gk e b ke e e ke e ok ok e ok ok ok ok ke ok
r

PUSH
SETB
CLR
MOVC
CJINE
ACALL
POP
RET

PUTS_LCD:
PUTS_1:

MOV
ACALL
INC
AJMP

PUTS_2:

SETB
ACALL
CLR
ACALL
RET

LCD_CLK:

ACC

LCD_RS

A

A, @A+DPTR
A, #0, PUTS_2
LCD_ON

AcC

LCDP, A
LCD_CLK
DETR
PUTS 1

LCD_EN
LCD_DELAY
LCD_EN

LCD_DELAY

-********************************************************************
4

EQU
EQU

BASE _DELAY
VAR xlms

MOV
AJMP

LCD_DELAY:

DELAY 100ms:
AJMP

07FH
07EH

VAR x1lms, $#2

DELAY lms_base

MOV VAR xlms, #100
DELAY 1ms_base




DELAY 10ms: MoV VAR x1ms, #10
DELAY lms base: B
DELAY lms 1: MOV~ BASE_DELAY, #0E6H
DELAY lms 2: . NOP -
NOP
NOP
NGP
NOP
NOP ,
DJNZ BASE_DELAY, DELAY 1ms_2
DJNZ VAR xlms,DELAY lms 1
RET

‘-_********************************************************************

NULL EQU 0

TITLE: DB ' TELECCM ', NULL
TITLEL: DB ' KMITL ',NULL
INFRARED DATA: DB 'INVADER! ', NULL
TEMP_DATA: DB 'FIRE!',NULL

END




Philips Semiconductors Product specification

Quad 2-input NAND Schmitt trigger 74HC/HCT132
m
FEATURES

» Qutput capability: standard
s lcc category: SSI

GENERAL DESCRIPTION

The 74HC/HCT 132 are high-speed Si-gate CMOS devices and are pin compatible with low power Schottky TTL (LSTTL).
They are specified in compliance with JEDEC standard no. 7A.

The 74HC/HCT132 contain four 2-input NAND gates which accept standard input signals. They are capable of
transforming slowly changing input signals into sharply defined, jitter-free output signals.

The gate switches at different points for positive and negative-going signals. The difference between the positive voltage
VT, and the negative voltage Vr_ is defined as the hysteresis voltage V.

QUICK REFERENCE DATA
GND=0V; Tomp =25°C; t, = & = 6 ns

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tow/ tpLm propagation delay nA, nB to nY CL=15pF, Vg =5V [N 17 ns
C input capacitance 3.5 3.5 | pF
Cep power dissipation capacitance per gate |notes 1and 2 24 20 pF

Notes
1. Cpp is used to determine the dynamic power dissipation {(Pp in pW):
Pp = Cpp % Vec2 x i+ T {C x Vee? x f,) where:
f; = input frequency in MHz
f, = output frequency in MHz
3. (CL % Vel x fo) = sum of outputs
C, = output load capacitance in pF
Vee = supply voltage in V
2. For HC the condition is V|, = GND to V¢
For HCT the condition is V| = GND to Ve - 15V

ORDERING INFORMATION
See TAHC/HCTHCUWHCMOS Logic Package information’,
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt trigger 74HC/HCT132
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,4,9,12 1A to 4A data inputs
2,5, 10,13 1B to 4B data inputs
3,6,8 M1 1Y to 4Y data outputs
7 GND ground (0 V}
14 Vce positive supply voltage
- m s &
- E L 2, P 3
INE U 14} vec
2N E L {7 s
w2 12] 48 -' 2y . 8
1iv|3 EAA 6 22 n . G
2[4 132 "jay ° 3A " LI — .
2[5 10] 28 10 2B E -' 8 LI
2v[s 7] 3a
“ 4A E 12 7 .1
eno[7 (3] 3v v -
48 -- ! B Fa
7293323 n ﬂ
1I91I% FZpaxaar
Fig.1 Pin configuration, Fig.2 Logic symbol. Fig.3 |EC logic symbol.

Fig.4 Functional diagram.

Fig.5 Logic diagram

(one Schmitt trigger).

FUNCTION TABLE

September 1993

= ﬂ iyl 3 INPUTS QUTPUT
2 e E -
nA nB ny
2
A E JV 5 L L H
5 |28 ﬂ IS , L o H
8 |34 P H L H
"._8 T2e59) u N .
3B
e 7]
2l Notes
aY | 1
RENLL E - 1. H = HIGH voltage level
L = LOW voltage level

APPLICATIONS

« Wave and pulse shapers

* Astable multivibrators

« Monostable multivibrators

-




Philips Semiconductors Product specification

Quad 2-input NAND Schmitt trigger 74HC/HCT132

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see “74HC/HC T/HOCUHCIOS Logi - Famsdv Specifications . Transfer characteristics are
given befow.

Output capability: standard
lcc category: S5

Transfer characteristics for 7dHC
Voltages are referenced to GND {ground = 0 V)

Tams (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT Vee WAVEFORMS
+25 -40 to +85 | -40to +125 (V)
min. [typ. |max. | min. [max. | min. [ max.
V1, positive-going thresheold (0.7 118 |15 0.7 115 0.7 1.5 \Y 2.0 (Figs6and?
1.7 1238 [315 {17 |35 (17 [3.15 4.5
2.1 3.14 (42 21 (42 21 |42 6.0
V. negative-going threshold 0.3 | 0.63 £1.0 03 |10 03 (10 Vv 20 |FigsG6and7
09 167 |22 09 (22 09 |22 4.5
1.2 1226 (3.0 12 |30 12 3.0 6.0
Vi hysteresis (V1, — V1..) 02 (055 (1.0 02 |10 02 (1.0 A 2.0 |Figs6and7
04 (071 |14 04 (14 04 |14 4.5
06 {088 |16 06 |16 06 |16 6.0

AC CHARACTERISTICS FOR 74HC
GND =0Vt =f=6ns; C_=50pF

Famb (°C) TEST CONDBITIONS
74HC
SYMBOL | PARAMETER UNIT Vee WAVEFORMS
+25 ~-40TO +85 | -40 TO +125 v :
min. [typ. |max. | min. { max. [ min. | max.
ten/ tpLn | propagation delay 36 125 155 180 ns 2.0 |Fig.13
nA, nB to nY 13 |25 31 38 45
10 21 26 32 6.0
true/ trin | output transition time 19 75 95 110 ns 2.0 Fig.13
7 15 19 22 4.5
6 13 16 19 6.0

September 1993 4




ATmEL

"

The on-board Flash pragram memory is accessibte through the ISP serial interface. Holding
RST active forces the device into a serial programming interface and allows the program mem-
ory to be written to or read from, unless one or more lock bits have been activated.

2. Pin Configuration

21  20-lead PDIP/SOIC

ASTVPP [ 1 20 E vee
(AXD) P3.0 ]2 19[3 P17 (SCK}
(TX0) P3.1 O3 162 P16 (4SO}
XTALZ O} 4 17 ers (MOSY
XTALY O 5 16[PLa
(ATG) Pa2 ] 6 1500P13
NT) PAAO]7 140P12
(o) P3.a ] B 13D P11 tANY
T8 Pa5C9 12 [3P1 0 (AIND)
GNo 1o 1 eaz
3. Block Diagram
VCCV o
o naon | e e fo——m
: ¥ r :
=+ : .
= 4 . 2 !
P R T Cm - i )
| '
$ l ¥ ! '
.. FROGRAM
S51ALK o
HEGISTER ace ) BOWTER X AFGISTER
T :
i
i ‘
¥ y L
o+ BUFFER -———
™MPD TMP1 |
T |
3
i i - ,
P .
L ALL I [NCREMEMTER >
I
]

WTERPUPT. SERLAL PORT.
AND TIMER BLOCKS
’ PROGHEL o
pow ) COUNTER :
i

: TIMING - ; : i
RST ——#  anD ST LION —T . - T e la—-

CONTROL
ry y Y
! PORT 1 FORT 2
| ANALG LATGH LATCH
l COMPARATOR

T T

{[‘:D_ T
it

i PORT 1 DAIVERS J »{ RUAT 3 DAIVEAS |
IV EEEYER RN Y EREEEREY]
B .

YYrvyYyvvyrey rrrvyvyey v
Pro-P17 P30-P35 P57

2 AT89S2051/S4051 musssrerr o e ———

3290C-MICRO-7/05



————————er s AT 89S52051/S4051

4.

4.1

4.2

4.3

4.4

Pin Description

VCC

GND

Port 1

Port 3

3390C~MICRO-7/05

Supply voltage.

Ground.

Port 1 is an 8-bit bi-directional /O port. Port pins P1.2 to P1,7 provide internal puli-ups. P1.0 and
P1.1 require external pull-ups. P1.0 and P1.1 also serve as the positive input (AING) and the
negative input (AIN1), respectively, of the on-chip precision analog comparator. The Port 1 out-
put buffers can sink 20 mA and can drive LED displays directly. When 1s are written to Port 1
pins, they can be used as inputs. When pins P1.2 10 P1.7 are used as inputs and are externally
putted low, they will source current (i, ) because of the internal pull-ups.

Port 1 also receives code data during Flash programming and verification.

Port Pin Alternate Functions

P1.5 MOSI (Master data output, slave data input pin for ISP channel)
P1.6 MISO {Maste; d—ata fnbul. slé;re data output pin for ISP channel)
P1.7 SCK (Master Clé)Ck_(;l:ltpUt. slave clock input pin for ISP channet)

Port 3 pins P3.0 to P3.5, P3.7 are seven bi-directional I/Q pins with internal puit-ups.
P3.6 is hard-wired as an input to the output of the on-chip comparator and is not accessible as a
general-purpose /O pin. The Pont 3 output buffers can sink 20 mA. When 1s are written to Port
3 pins they are pulled high by the internal puli-ups and can be used as inputs. As inputs, Port 3
pins that are externally being pulled low will source current (I, ) because of the pull-ups.

Port 3 also serves the functions of various special teatures of the AT8952051/534051 as listed

below:
Port Pin Alternate Functions
P3.0 RAXD (serial input port)
P31 TXD (s;:ri;IL;t;);lTpOft}
P3.2 ' INTO (external in-t;rupt 0)
P33 l INT?T (extern;i-nterrupt 1)
P3.4 | TO {timer 0 external input)
P3.5 . 11 (timer. 1 ex!err;Eut)l PWM output

Port 3 also receives some control signals for Flash programming and verification.




|L
mI

45 RST
Resel input. Holding the RST pin high for two machine cycles while the is running resets the
device.
Each machine cycle takes 6 or clock cycles.
46 XTAL1
input to the inverting amplifier and input to the internai clock operating circuit.
47  XTAL2

Output from the inverting amplifier.

5. Characteristics

XTAL1 and XTALZ are the input and outpul, respectively, of an inverting amplifier which can be
configured for use as an on-chip , as shown in Figure 5-1. Either a quartz crystal or ceramic res-
onator may be used. To drive the device from an external clock source, XTAL2 should be left
unconnected while XTAL1 is driven as shown in Figure 5-2. There are no requirements on the
duty cycle of the external clock signal, since the input to the internal clocking circuitry is through
a divide-by-two flip-flop, but minimum and maximum voltage high and low time specifications
must be observed.

Figure 5-1. Connections

c2
H e T S XTAL2
ci T
& dF-- —e—| XTALY
» e e | GND
—__;_l,-_l-
Note: C1,C2 =30 pF % 10 pF for Crystals
= 40 pF % 10 pF for Ceramic Resonators
Figure 5-2.  External Clock Drive Configuration
NG - —--—-—— XTALZ
EXTEANAL
DSCILLATOR ——|  XTAL1
SIGNAL
GND

4 AT8952051/S4051

3380C-MICRO-7/05




‘ AT89S52051/S4051

6. X2 Mode Description

The clock for the entire circuit and peripherals is normally divided by 2 before being used by the
CPU core and peripherals. This allows any cyclic ratio {duty cycle) to be accepted on XTAL1
input. In X2 mede this divider is bypassed. Figure 6-1 shows the clock generation block diagram.

Figure 6-1.  Clock Generation Block Diagram

X2 Mode

D L (XTAL1)2
XTAL1 = 2 [

F

XTAL State Machine: 6 Clock Cycles
Fosc CPU Control

7. Special Function Registers

A map of the on-chip memory area called the Special Function Register (SFR) space is shown in
Table 7-1.

MNote that not all of the addresses are occupied, and unoccupied addresses may not be imple-
mented on the chip. Read accesses to these addresses will in general return random data, and
write accesses will have an indeterminate effect.

User software should not write 1s to these unlisted locations, since they may be used in future
products to invoke new features. In that case, the reset or inactive values of the new bits will
always be 0.

3390C-MICAO-T/35 — 2




LM324, LM324A, LM224,
LM2902, LM2902V, NCV2902

Single Supply Quad
Operational Amplifiers

The LM324 series are low~cost, quad operational amplifiers with ON Semiconductor®
true differential inputs. They have several distinct advantages over
standard operational amplifier types in single supply applications. The
quad amplifier can operate at supply voltages as low as 3.0 V ar as

high as 32 V with quiescent currents about one-fifth of those ” PDIP-~14
associated with the MC1741 (on a per amplifier basis). The cormmon ]ll N SUFFIX
4
1

http:/fonsemi.com

mode input range includes the negative supply, thereby eliminating the CASE 646
necessity for external biasing components in many applications. The
outpui voliage range also includes the negative power supply voliage.
Features @ Dsg:f;'_]&
* Short Circuited Protected Outputs "N CASE 751A
* True Differeatial Input Stage !
* Single Supply Operation: 3.0 V1o 32V

* Low Input Bias Currents: 100 nA Maximum (LM324A) TSSOP-1a
* Four Amplifiers Per Package DTE SUFFIX
* Internally Compensated \@\ CASE 948G
* Common Mode Range Extends to Negative Supply 1

* Industry Standard Pinouts

* ESD Clamps on the Inputs Increase Ruggedness without Affecting

Device Operation
¢ NCV Prefix Tor Automaoiive and Other Applications Requiring Site PIN CONNECTIONS

and Control Changes

o/
* Pb-Free Packages are Available Out 1 [1] 4] out 4
B 3]
Inputs 1 { 4 ] Inputs 4
B 2]

Vee [4] 1] Ve, GND
5 10
Inputs 2 {[ D } Inputs 3
& <]
Out2[7] (8] Out3
(Top View)

ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 10 of this dala sheet.

DEVICE MARKING INFORMATION

See general marking information in the device marking
section on page 12 of this data sheet.

& Semiconducior Componeris Industnes, LLC, 2006 1 Publication Qrder Number:
October, 2006 — Rev. 20 LM324/D




LM324, LM324A, LM224, LM2902, LM2902V, NCV2902

MAXIMUM RATINGS (T, = +25°C, unless otherwise noted.)

Rating Symbeol Value Unit
Power Supply Voltages Vvdc
Single Supply Ve az
Split Supplies Vee. VeE =16
Input Differential Voltage Range {Note 1) Vior =32 Vdc
Input Common Mode Voltage Range Vicr -0.3to0 32 vde
Cutput Short Circuit Duration tsc Continuous
Junction Temperature (Note 2} T, 150 °C
Thermal Resistance, Junction—-to-Air (Note 3) Case 646 Ruga 118 “Cw
Case 751A 156
Case 948G 190
Storage Temperature Range Tag -65 to +150 °C
ESD Protection at any Pin Vasd v
Human Body Model 2000
Machine Model 200
Operating Ambient Temperature Range Ta *C
LM224 -2510 +85
LM324, 324A Oto +70
Lm2302 —40 to +105
LM2502V, NCV2502 {Note 4) -40 to +125

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings onty. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliabitity.
1. Split Power Supplies.

2. For supply voltages less than 32 V, the absolute maximum input voltage is equal to the supply voltage.

3. All Ryya measuremants made on evaluation board with 1 oz. copper traces of minimum pad size. All device outputs were active.

4. NCV2802 is qualified for automitive use.

hitp:/fonsemi.com
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LM324, LM324A, LM224, LM2902, LM2902V, NCV2902

ELECTRICAL CHARACTERISTICS (Vg = 5.0V, Vge = GND, T, = 25°C, unless otherwise noted.}

LM224 LM324A LMm324 LM2902 LM2902V/NCV2902

Cha(acteristicg Symbol | Min | Typ Max | Min | Typ Max | Min | Typ Max | Min | Typ Max [ Min [ Typ Max Unit

Input Otiset Voltage Vio ’ mv
Vec=50V1030 Y
Vicr=0V o
Ve =17V,
Vo=14V,Rg=00
Ta =25°C - 2.0 5.0 - 20 3.0 - 2.0 70 - 2.0 7.0 - 2.0 7.0
Ta = Trign (Note 5) - - 7o | - - s0 | - - 990 | - - 10 | - - 13
Ta = Tiow (Note 5) - - 70 | - - s0 ) - - 9o | - - 10 - - 10

Average Temperature | AVio/AT | - 7.0 - - 7.0 30 - 7.0 - - 7.0 - - 7.0 - e
Coefficient of Input
Offset Voltage

Ta = Thign t© Tiow
{Notes 5 and 7}

Input Offset Current o - 3.0 30 - 5.0 3o - 5.0 j=1¢} - 5.0 50 - 5.0 50 nA
Ta = Trigh 0 Tiow - - 100 | - - 75 - - 150 | - - 200 | - - 200
{Note 5)

Average Temperature AlofaT - 10 - - 10 300 - 10 - - 10 - - 10 - pA/°C
Coefficient of input
Offset Current

Ta = Trigh 10 Ty
(Notes 5and 7)

Input Bias Current hs - -90 { -150 - ~45 {1 -100 - -80 [ -250 - -80 | -25Q - -90 | -250 nA
Ta = Trign 10 Tigw - - ~300 [ - - -200 | - - -500 f - - -500 [ - - -500
{Note 5)

put Common Mcde Vich v
Voltage Range
{Ncte 6}

Voo =30V

Ta = +25°C 0 - 283 | 0 - 283 | 0 - 283 1 0 - 243 | 0 - 24.3

Ta = Tﬁgh to T
(Note 5)

Differential Input Vina - - Voo - - Vee - - Vee - - Voo - - Vee v
Voltage Range

Large Signal Open Aol Vimy
Loop Voltage Gain
R = 2.0k, 50 100 - 25 100 - 25 100 - 25 100 - 25 100 -
Vec =15V,
for Large Vg Swing
T = Thigh 10 Tiw 25 - - 15 - - 15 - - 15 - - 15 - -
(Note 5)

Channel Separation cs - -120 - - -120 - - -120 - - -120 - - —120 - dB
10 kHz = f = 20 kHz,
Input Reterenced

Common Mede CMR 70 85 - 65 70 - &5 70 - 50 70 - 50 70 - dB
Rejection,
Rg = 10 kQ

Power Supply PSH 65 100 - 65 100 - 65 100 - 50 100 - 50 100 - dB
Aejection

5. LM224: Tigy = ~25°C, Thigh = +85°C
LM324/LM324A: Ty, = 0°C, Tyyigy = +70°C
LM2902: Tyg, = =40°C, Thgh = +105°C
LM2902V & NCV2902: Ty = -40°C, Tyign = +125°C
NCV2902 is qualified for automotive use.

6. The input common mode voltage or either input signal voltage should not be aliowed to go negative by more than 0.3 V. The upper end of
the common mode voltage range is Ve ~1.7 V, but either or both inputs can go to +32 V without damage, independent of the magnitude
of VCC.

7. Guaranteed by design,

http:/fonsemi.com
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TSOP48..

Vishay Telefunken

Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo i Type fo
TSOP4830 . 30 kHz TSOP4833 33 kHz
TSOP4836 36 kHz TSOP4837 36.7 kHz
TSOP4838 38 kHz TSOP4840 40 kHz
TSOP4856 56 kHz i

Description

The TSOP48.. — series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy
package is designed as IR filter,

The demodulated output signal can directly be
decoded by a microprocessor. TSOP48.. is the
standard IR remote control receiver series, supporting
all major transmission codes.

Features

& Photo detector and preamplifier in one package L4
® Internal filter for PCM frequency

® Improved shielding against electrical field
disturbance

¢ TTL and CMOS compatibility .
& Qutput active low

Block Diagram

|
=

1a 510

Low power consumption

& High immunity against ambient tight

Continuous data transmission possible
(800 bit/s)

Suitable burst length 210 cycles/burst

Input Control
Circuit
§
7 | i
PIN Y

3
<——T—Q Vg

Band

|
-L AGC —  pass

?J(ROUT
e

Demodu-
lator I\

!

0612226

e (OGND
-

Document Number 82090
Rev. 9, 29-Mar 01

www.vishay.com
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TSOP48..

_——
VISHAY

Vishay Telefunken

Absolute Maximum Ratings

Tamp = 25°C
Parameter Test Conditions Symbol Value Unit
Supply Voltage {Pin 3) B Vg -0.3...6.0 \'
Supply Current (Pin 3) Ig 5 mA
Outpul Voltage (Pin 1) Vo -0.3...6.0 \
Output Current _|[{Pin 1} o 5 mA
Junction Temperature B T; 100 °C
Storage Temperature Range Tstg 25 485 °C
Operating Temperature Range Tamb -25...+85 C
Power Consumption (Tamp = 85 °C) Plot 50 mwW
Soldering Temperature t = 10 s, 1 mm from case Teqg 260 °'C
Basic Characteristics
Tamp = 25°C
Parameter Test Conditions Symbol | Min | Typ | Max Unit
. Vg=5V,E, =0 Isp 0.8 11 1.5 mA
Supply C t (P
upply Current (Pin 3) Vs = 5V, E, = 40 kix, sunlight IS 1.4 mA
Supply Voltage (Pin 3) Vg 4.5 5.5
Transmission Distance Ey = 0, test signal see fig.7, d 35 m
IR diode TSAL6200, Ig = 250 mA
Output Voltage Low (Pin 1) losy = 0.5 MAE,=0.7 mW/mz_ VosL 250 mVy
Pulse width tolerance:
Irradiance (30 — 40 kHz) tpi — 5/fg < 1pg < tpi + B/fg, Ee min 0.2 0.4 |mwW/m?
test signal see fig.7
Pulse width tolerance:
Irradiance (56 kHz) Lpi — 5/f5 < thg < tyi + B/fy, Ee min 0.3 | 0.6 |mW/m?
test signal see fig.7 o
Irradiance boi ~ 5/f, < too < to; + 6/, Eomax | 30 Wim?
Directivity Angle of half transmission distance | @i 45 deg
Application Circuit
100 2 *) +5VY
O— 3 -~ L] C
4.7 puF ")
TSOPA48.. Ij 10 kO
-— i
s - optional
TSALEZ. */ Y o uC
\:\ | *i)
o—— g s — O
16114 GND

*} recommended to suppress power supply disturbances
**} The output voltage should not be hold continuously at a voltage below 3.3V by the external circuit.

www.vishay.com
247)
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TSOP48..

Suitable Data Format

The circuit ofthe TSOP48.. is designed in that way that
unexpected output pulses due to noise or disturbance
signals are avoided. A bandpassfilter, an integrator
stage and an automatic gain control are used to
suppress such disturbances.

The distinguishing mark between data signal and
disturbance signal are carrier frequency, burst length
and duty cycle.

The data signal should fullfill the following condition:

+ Carrier frequency should be close to center
frequency of the bandpass {e.g. 38kHz).

» Burst length should be 10 cycles/burst or longer.

» After each burst which is between 10 cycles and 70
cycles a gap time of at least 14 cycles is necessary.

» For each burst which is longer than 1.8Bms a
corresponding gap time is necessary at some time in
the data stream. This gap time should be at least 4
times longer than the burst.

* Up to 800 short bursts per second can be received
continuously,

Vishay Telefunken

Some examples for suitable data format are:
NEC Code, Toshiba Micom Format, Sharp Code, RC5
Code, RC6 Code, R—2000 Code.

When a disturbance signal is applied to the TSOP48..
it can still receive the data signal. However the
sensitivity is reduced to that level that no unexpected
pulses will occure.

Some examples for such disturbance signals which
are suppressed by the TSOP48.. are:

+ DClight (e.g. from tungsten bulb or sunlight)

» Continuous signal at 38kHz or at any other
frequency

» Signals from fluorescent lamps with electronic
ballast with high or low modulation {see Figure A or
Figure B).

0 5 10

time [ms]

Figure A: IR Signal from Fluorescent Lamp with low Modulation

time [s]

Figure B: IR Signaf from Fluorescent Lamp with high Modulation

Document Number 82090
Rev. 9, 29-Mar 01
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DS1820

DALLAS

SEMICONDUCTOR

DS1820

1-Wire™ Digital Thermometer

FEATURES

* Unigue 1-Wire™ interface requires only one port pin
for communication

* Multidrop capability simplifies distributed iemperature
sensing applications

* Requires no exlernal components
* Can he powered from data line
» Zero standby power required

# Measures iemperatures from -55°C to +125°C in
0.5°C increments. Fatirenheit equivalent is —-67°F to
+257¢F in 0.9°F increments

* Temperalure is read as a 9-bit digital value.
» Converts temperature lo digital word in 200 ms (typ.)

# User-definable, nonvolalile temperature alarm sel-
tings

® Alarm search command identifies and addresses
devices whose lemperature is outside of pro-
grammed limits {temperature alarm condition}

* Applications include thermostatic controls, industrial
systems, consumer products, thermometers, or any
thermally sensitive Sysiem

DESCRIPTION

The DS1820 Digital Thermometer provides 9-bit tem-
perature readings which indicate the temperature of the
device.

Information is sent to/from the DS51820 over a 1-Wire
interface, sothat only one wire {and ground) needs tobe
connected from a central microprocessor to a DS1820.
Power for reading, writing, and performing temperature
conversions can be derived from the data line itself with
no need for an external power source.

PIN ASSIGNMENT

BOTTOM VIEW
NC—] t 16— NC
NC = 2 15— NC
NC =T 3 14 = NC
NCT—] 4 13— NC
NC =5 12—/ NC
NC T & 11 = NC
voD — 7 10 — NC
po—] a8 8 F— GNO
0518205
PR35 PACKAGE 16-PIN S50P
Sea Mach. Drawings See Mech. Drawings
Section Section
PIN DESCRIPTION
GND - Ground
DQ - Data InfOut
Voo - Optional Vpp
NC - No Connect

Because each D§1820 contains a unigue silicon senal
number, multiple DS1820s can exist on the same
1-Wire bus. This allows for placing temperature sen-
sors in many different places. Applications where this
feature 1s useful include HVAC environmental controls,
sensing temperatures inside buildings, equipment or
machinery, and in process monitoring and conirol.

-Copyrghl 1995 by Dallas Semconduckr Corporation

Al Righix Reserved. For imporianl irfocmalion regarding
palenls and other inteflectual proparty rights, please refer 1o
Dalas Samiconducior data books

021487 1227



DS1820

DETAILED PIN DESCRIPTION

PIN PIN
16-PIN S50P PR35 | SYMBOL DESCRIPTICN
9 1 GND Ground.
8 2 Do Data Input/Qutput pin. For 1-Wire operation: Open drain. (See
“Parasite Power™ section.)
T 3 Voo Cptional Vpg pin. See “Parasite Power” section for details of
connegction.

0518205 (16~pin SSOP): Al pins not specified in this table are not to be connected.

OVERVIEW

The block diagram of Figure 1 shows the major compo-
nents of the 051820. The DS1820 has three main data
components: 1} 64-bit lasered ROM, 2) temperature
sensor, and 3) nonvolatite temperature alarm triggers
TH and TL. The device derives its power from lhe
1-Wire communication line by storing energy on an
internal capacitor during periods of time when the signal
line is high and confinues to operate off this power
source during the tow times of the 1-Wire line unil it
retums high to replenish the parasite (capacitor) supply.
As an allernative, the DS1820 may also be powered
from an external 5 volis supply.

Communication to the DS 1820 is via a 1-Wire port. With
the 1-Wire port, the memory and control funclions will
not be available before the ROM functlion proiocol has
been eslablished, The master must first provide one of
five ROM function commands: 1}Read ROM, 2} Match
ROM, 3) Search RQM, 4) Skip ROM, or 5) Alamm
Search. These commands operate on the B4-bit
lasered ROM portion of each device and can single out

051820 BLOCK DIAGRAM Figure 1

a specific device it many are present on the 1-Wire line
as well as Indicate to the Bus Masler how many and
what types of devices are present. After a ROM function
sequence has been successfully executed, the memory
and control functions are accessible and the master
may then provide any one of the six memory and controt
function commands.

One contrel function cormmmand instructs the DS1820 to
perform a temperature measurement. The result of this
measurement will be placed in the D51820's scraich-
pad memory, and may be read by issuing a memory
function command which reads the conients of the
scratchpad memory. The temperalure alarm triggers
TH and TL consist of one byte EEPROM each. if the
alarm search command is not applied to the DS1820,
these registers may be used as general purpose user
memory. Writing TH and TL is done using a memory
function command. Read access to these registers is
through the scraichpad. All data is read and written
least significant bit lirst.

MEMORY AND

Da 64-BIT ROM

AND
1-WIRE PCRT

INTERMAL Vop

POWER
SUPPLY
SENSE

COMNTROL LOGIC

1

TEMPERATURE SENSOR
SCRATCHPAD
- HIGH TEMPERATURE
TRIGGER, TH
1 I LOW TEMPERATURE
— TRIGGER, TL
B3-BIT CRC
GENERATOR
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DS1820

PARASITE POWER

The block diagram (Figure 1) shows the parasite pow-
ered circuitry. This circuitry “steals” powerwhenever the
1O ar Vg pins are high. 70 will provide sufficient power
as long as the specified timing and vollage require-
ments are met {see the section titled *1-Wire Bus Sys-
tem’}). The advantages of parasite power are two—-fold:
1) by parasiting off this pin. no local power source is
needed for remote sensing of temperatura, and 23 the
ROM may be read in absence of normal power.

In order for the D5 1820 to be able to perform accurate
termperature conversions, sufficient power mustbe pro-
vided overthe I/0 line when a temperaiure conversionis
taking place. Since the operating current of the DS1820
is up io 1 mA, the /O line will not have sufficient drive
due fo the SK pull-up resistor. This problem is particu-
larly acute if several DS1820's are on the same /O and
attemnpling to convert simullaneously.

There are two ways o assure that the DS 1820 has suffi-
cient supply current during its active conversion cycle.
The first is to provide a strong pull-up on the /0 line
whenever temperature conversions or copies to the E2
remory are taking place. This may be accornplished by
using a MOSFET to pull the VO line directly to the power
supply as shown in Figure 2. The /O line musi be
switched over to the strong pull-up within 10 ps maxi-
mum afier issuing any protocol thal involves copying to
the E2 memory or iniliates temperalure conversions.
When using the parasite power mode, the Vg pinmust
be tied to ground.

Another method of supplying current to the DS1820 is
lhrough the use of an exiernat power supply tied to the

Vpp pin, as shown in Figure 3. The advantage 1o this is
thalthe sirong pull-up is not required on the /O line, and
the bus master need not be tied up holding that line high
during temperature conversions. This allows other data
traffic on the 1-Wire bus during the conversion time. In
addition, any number of DS1820's may be placed on the
1-Wire bus, and if they all use externai power, they may
all simyltaneously perform temperature conversions by
issuing the Skip ROM command and then issuing the
Convert T command, Note that as long as the external
power supply is active, the GND pin may not be floating.

The use of parasite power is not recommended above
100°C, since it may nct be able to sustain communica-
tions given the higher leakage currents the DS1820
exhibits at these temperatures. For applications in
which such {emperatures are likely, it is strongly recom-
mended that Vgp be applied to the DS1820D.

For situations where the bus master does not know
whether the DS1820's on the bus are parasile powered
or supplied with externat Vg, a provision is made in the
DS 1820 to signal the power supply scheme used. The
bus master can determine if any DS1820’s are on the
bus which require the strong pull-up by sending a Skip
ROM protocol, then tssuing the read power supply com-
mand. ARer this command is issued. the masier then
issues read time siots. The DS1820 will send back 0"
on the 1-Wire bus if it is parasite powered; it will send
back a *1"if itis powered from the Vpp pin. If the master
receives a ‘0", it knows that it mus! supply the strong
pultup on the HO line during lemperaiwe conversions.
See "Memory Command Functions™ section for more
detail on this command protocol.

STRONG PULL-UP FOR SUPPLYING DS1820 DURING TEMPERATURE CONVERSION Figure 2

4.7K
uP

——dL

5V

DS1820

GNOD ! Yoo
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SN54HC541, SN74HC541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE QUTPUTS

SCLS305A - JANUARY 1996 ~ REVISED MAY 1997

® High-Current 3-State Qutputs Drive Bus
Lines Directly or up to 15 LSTTL Loads

® Data Flow-Through Pinout {All Inputs on
Opposite Side From Outputs)

® Package Options Include Plastic
Small-Outline (DW), Thin Shrink
Smali-Outline (PW), and Ceramic Flat (W)
Packages, Ceramic Chip Carriers (FK}, and
Standard Piastic (N) and Ceramic (J)
300-mil DIPs

description

These octal buffers and line drivers feature the
performance of the 'HC240 and a pinout with
inputs and oufputs on opposite sides of the
package. This arrangement greatly enhances
printed circuit board layout.

The 3-state control gate is a 2-input NOR. If either
output-enable (OE1 or OE2) input is high, all eight
outputs are in the high-impedance state. The
'HC541 provide true data at the outputs.

The SN54H(C541 is characterized for operation
over the full military temperature range of -55°C
to 125°C. The SN74HC541 is characterized for
operation from —40°C to 85-C.

SN54HC541 ... ) OR W PACKAGE
SN74HC541 ... DW, N, OR PW PACKAGE

(TOP VIEW)
bﬁ[1 UEO]VCC
Az 19|} OEZ
A2 (]a 181] Y1
A3 [J4 17 y2
Ad]ls 16{] Y3
A5 []6 15[] v4
A6 f]7 1a]] vs
A7 []s 13]] Y6
A8 []s 12f] Y7
GND [Jto #f]vs

SN54HC541 . . . FK PACKAGE

(TOP VIEW)

— ON

— Wl w

< <|o >‘?|o

P e | e | | |
A3343 2 1 2019BE v
Ad{]s 17[] v2
As ] 6 18} Y3
A6 []7 15(] Y4
A7[ls 1a[] vs

9 10 ¥ 12 13

A arir

W MOow~ ©

<L =z > > >

o}

FUNCTION TABLE
{each buf{eridriver)

QUTPUT

Y

INPUTS

OE1 ©CEZ A
L L L
L L H
H X X
X H X

NOMNOIOr

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

PRODUCTION DATA indermation i curreml as of publicauon dave. .
Products conform to specifications pes the 1erms of Texas Instrumenls l
standard wareanty. Production processing does nof necessarily include - l E'XA S

INSTRUMENTS

POST OFFICE BOX 65532 ® JALLAYS TEXAS 75255

testing of ai? parameters.

Copynight € 1997, Texas Instruments Incorporated




SN54HC541, SN74HC541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

SCLS3I05A - JANUARY 1986 - REVISED MAY 1907

logic symbolt

1
OE1 - I &
19 EN
I
OE2 |
2 T C 18
A1 o Avs ¥1
3 17
A2 Y2
4 16
A3 Y3
5 15
A4 Y4
6 14
A5 Y5
7 13
A6 B Y6
-] 12
AT Y7
9 "
A ————— F——————— ¥8
T This symbol is in accordance with ANSHIEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
_— 1
QOEt1 (]
0OE2 L—C 1
Al 2 N 7

\_\/_/

To Seven Other Channels

absolute maximum ratings over operating free-air temperature range¥

Supply voltage Fange, V@ o oo 0D5Vio7TV
input clamp current, ik (Vi< 0orVi>Veed(seeNote 1) ... ... ... . i +20 mA
Output clamp current, lok (Vo <0orVg>Veel(see Note 1) ... ..o e 320 mA
Continuous outpul current, g (Vo =010 VEE) o oo e 35 mA
Continuous current through Ve or GND L 70 mA
Package thermal impedance, 04 {see Nole 2}: DWpackage ............ ... ................ 97°C/W

Npackage .................... N 67°C/W

PWpackage .............. ... .. ... ... .. 128°C/W

Storage temperature range, Tgtg ... ovrun

¥ Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are siress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affact device reliability.
NOTES: 1. Theinput and output valtage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedsnce is calculated in accordance with JESD 51, except for through-hole packages. which use a trace
length of zero.

av’:‘ TeEXAS
INSTRUMENTS

2z POST OFFICE BOX 655303 ® DALLAS TEXAS 75265




SN54HC541, SN74HC541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

SCLS3I05A - JANUARY 15996 - REVISED MAY 1897

recommended operating conditions

SN5S4HC541 SNTA4HC 541
MIN  NOM  MAX MIN  NOM  MaX UNIT
Voo Supply voltage 2 5 6 2 5 6 v
Veg=2V 1.5 .5
ViH High-level input voltage Vo =45Y 3.15 3.18 v
Voo =6VY 4.2 4.2
Voo=2V 0 0.5 0 0.5
ViL Low-levet input voltage Voo =45V 0 1.35 0 1.35 v
Vep =6V 0 1.8 ) 18
W Input voitage 0 Voo 0 Vee 4
Vo Qutput voltage o Veo 0 veo v
Voo =2V 0 1000 0 1000
t Input transition (rise and fall) time Voo=45V 0 500 o] 500 ns
Vog=6V 0 400 o] 400
Ta Operating free-air temperature -55 125 —40 B5 °C

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta = 25°C SNS54HC 541 S5NT4HC 541
PARAMETER TEST CONDITIONS Yoo UNIT
MIN TYP  MAX MIN  MAX MIN  MaX
2V 19 1.998 19 1.9
IoR = -20 uA 4.5V 44 4499 4.4 4.4
VoH V| = Vg or Vi 6V 59 5999 59 59 v
IOH = -6 mA a5V 398 43 37 384
IOH = ~7.8 mA 6v 548 58 5.2 5.34
2V 0.002 0.1 0.1 0.1
lo, = 20 pA 4.5V 0.001 0.1 0.1 0.1
VoL V)= ViH or V)L 6V 000t 0.1 0.1 0t} v
oL =6 mA 45V 0.17 0.26 0.4 0.33
oL = 7.8 mA 6V 015 026 0.4 0.33
I V|=Vcgor 0 BV 0.1 +100 11000 +1000 | nA
loz Vo=Vgpgor0 6V +0.0% H)5 +10 15 uA
Ice Vi=Vgcor(, Ip=0 6V 8 160 80 A
C; 2Vio6V 3 10 10 0] pF

{'P TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3




Pin Configurations

AMEL

PDIP PLCC
A =
TyPLOE] 40 ] VCC wo_ S8 a8
(TZEX) P12 330 PO.0 (ADO) 2B g. % g ‘Sz.
P1.20]3 38 [JP0.1{ADT) A I Sl R = I
P1.304 37 [ P0.2 {AD2) _EE;%%%EE%%%
P14d5 36 (1 PC.3 (AD3}) © W oT O W DN O
MosyP1.506 35 [ P0,4 (AD4) (MOSH) P15 7 oY 7T ¥ S3lip.a A0e
MISO)P160 7 34 [1 P0.5 (ADS) iMISQ) P16 8 38 [1P0.5 (AD5)
{SCK)P1.7[]8 33 [0 PO.56 (ADB) (SCK}P1.7(49 37 [1P0.6 (ADB}
RSTL]9 32{3P0.7 (ADT) RST[Y 10 36 [ PD.7 (AD7}
(RXDyP3.0CI10 31 {1 Eanvep {RXD)yPAOCI 1 a5 10 EAVPR
(TXDIP31C 11 a0 [ ALE/PROG NC [}12 4 INC
(INTO) P3.2 ] 12 29[1 PSEN (TXD) P21 13 331 ALE/PROG
(INT3) P3.3 ] 13 28 [1P2.7 {A15) (INT0) P3.2 ] 14 32 [JPSEN
(TOy P38 14 27O P2.6 {A14) {(INT1)P3.3( 15 31 P27 (A15)
Tyeasdis 26 [1P2.5(A13) (To}P34Cf16 30[IP2.6 (A1)
WEE)PJ‘SE 15 253F‘2-4M12) (TyP3sC 17, o SLNRSREn 229 P25 (A3}
(RDYPIT O 17 24 [0 P2.3 (A11) A
O
XTaL2}18 23[3P2.2 (A10) m‘dﬁggﬂ'a”:'k’h‘b]
xTaL1 19 22 [3P2.1 (AS) PERAGTRAEEYR
GND (] 20 21 [1 P2.0 (A8) IE|E§ & gagcCs
ER SSazax
TQFP
3 e
o 2500
EE LE2g
TN VS =m
P s = ]
oaoaoan Z>00aan
noNoOonNOoOrtnn
/ P R
% W T T MMM
(MOSPrs O 33 [3P0.a (ADa}
{MISO)PY.6]2 32 [3PO.5 (ADS)
ISCK) P1.7 (] 3 31 [JPO.6 (ADB}
RST(]4 0 [1PC.7 (ADT)
(RXD) P3.00] 5 29 [J EarveP
NC s 28[INC
X0)PILIL7? 27 D ALE/PROG
(NTO) P3.2E18 26 [1PSEN
{(INT13P3302 25 [JP2.7 (A15)
(T0) P34 []10 24 [1P2.6 (A14)
T13Pas e 23[3P2.5(A13)
Noezuer22gan
oo o0 ooood
WM g S
fEzzfsEvena
Z o % - )
B 5 550
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Block Diagram

POD - PO P20 - P2.7
AAAAALAA AAALAAAA
Voo ! YYYYYYVY vvvvvv+v :
' PORT 0 DRIVERS PORT 2 DRIVERS )
GND ! A A A A
i ; ! !
: . ! - CTT '
—_ ! \ 4 h 4 \ .
= . RAM ADDR. PORT § . ,
' REGISTER |~ M RAM LATCH P&?EHZ FLASH ¢ - - :
: x X x 3 ' :
. i I )
: | * i :
: . - Y v ) '
: A A i A Y ] '
' : " - i i i :
; : | ; | .
! h J h 4 ! ‘ , ! '
: X PROGRAM :
: B | STACK X
' REGISTER ACC . POINTER QESE%SR o ; ‘
5 | ' ! : .
. : . I : :
: v Y 4 : :
' ! g BUFFER » ,
. TMP2 TMP1
E | PC > :
. I INCREMENTER l '
: : INTERRUPT. SERIAL PORT. : Lo
. ) AND TIMER BLOCKS ! '
: Y - 4 & PROGRAM [ ;
: paw : : : COUNTER ] f
s % -
PSEN - |
ALE/FROG €———1 TIMING  |yerpucTion ¥ v 4 . P
' AND REGISTER M= - -~ —a R 'y p»| DUALDPTR [4—» :
EA 1 Vg ————#] CONTROL | ; :
RET ~—— ! | ' :
: A1 ¥ .4 h 4 :
' i | warCH PORT 3 PORT 1 ISP |g—p| PROGRAM .
: DOG LATCH - LATCH PORT [ © LOGIC !
E 4 A A :
. I . ) '
: i ' )
oSC Y , Y Y .
: FORT 3 DRIVERS J«t | PORT 1 DRWVERS I :
, i AAAAAAAA AAAALAAAA :
o—i—e vVvvvvvv YYYVYVYYYY
T T P30 - P37 P1.0 - P17
[P

ATTEL
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Pin Description

vCC
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional 1O port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external
program and data memory. In this mode, PO has internal
pullups.

Port 0 also receives the code bytes during Flash program-
ming and outpuls the code bytes during program verifica-
tion. External pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bidirectional ¥O ponl with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 15 are written to Port 1 pins, they are pulled high by
the internal puliups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulied low will source
current (I, ) because of the internal pullups.

In addition, P1.0 and P1.1 can be configured to be the
timericounter 2 external count input {P1.0/T2) and the
timer/counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port Pin Alternate Functions

P1.0 T2 {external count input to Timer/Counter 2),
clock-out

P1.1 T2EX (Timer/Counter 2 capturefreload trigger
and directicn control)

P15 MOSI {(used for In-System Programming}

Pi.6 ‘ MISO {used for In-System Programming)

P17 i SCK (used for In-System Programmin;) )

Port 2

Por 2 is an 8-bit bidirectional /O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are writlen to Port 2 pins, they are puiled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current {1, ) because of the internai pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to

external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pui-
lups when emitting ts. During accesses to exiernal data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emils the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bidirectional /O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (I, ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89S52, as shown in the foilowing table.

Part 3 also receives some control signals for Flash pro-
gramming and verification.

Port Pin Alternate Functions
P3.0 RXD (serial input port)
I P3.1 . TXD {serial output port)
| P32 : INTO {external interrupt 0)
-P3_3 | INT1 (ex;ra_rﬁal interrupt 1)
| Pa ‘ TO (liirr;;r 0 external input)
I I:-’3.5 : T1 {timer 1 externai input)
| P36 WR {external data memory write strobe)
1337.'}" RD (external data memory read strobe})
RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device. This pin drives
High for 96 oscillator periods after the Watchdog times out.
The DISRTO bit in SFR AUXR (address 8EH) can be used
to disable this feature. In the default state of bit DISRTO,
the RESET HIGH out feature is enabled.

ALE/PROG

Address Latch Enable (ALE} is an output pulse for latching
the low byte of the address during accesses {o exiernal
memory. This pin is also the program pulse input {PROG)
during Flash programming.

In normai operation, ALE is emitled at a constant rate of
1/6 the oscillator frequency and may be used for external
timing or clocking purposes. Note, however, that one
ALE putse is skipped during each access to external data
memory.

If desired, ALE operation can be disabled by sefting bit O of
SFR focation BEH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is

4 AT 0S5 s —
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weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.
PSEN

Program Store Enable (PSEN) is the read strobe to exter-
nal program memaory.

When the AT89852 is executing code from external pro-
gram memory, P3EN is activated twice each machine

cycle, except that two PSEN activations are skipped during
each access to external data memory.

EA/VPP -
External Access Enabte. EA musl be strapped lo GND in

order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH,

Table 1. AT89552 SFR Map and Reset Values

Note, however, that if lock bit 1 is programmed, EA wili be
internally latched on reset.

EA should be strapped lo V¢ for internal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age {(Vpp) during Flash programming.

XTALA1
Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2
Output from the inverting oscillator ampiifier.

|
OF8H | OFFH
B
OF7H
OFOH | 50000000
OESH OEFH
Ace DETH
OEOH | 50000000
0D8H 0DFH
PSW 0D7H
0DOH 1 50000000 |
T2CON T2MOD RCAP2L RCAP2H T2 TH2 oGP
OCBH | 00000000 | XxxXXX00 00000000 00000000 | 00000000 |  0000G00O
0COH | | 0C7H
S ‘,
P | 0BFH
OB8H | x000000
P3 0B7H
OBOH + 44911911 L
IE 0AFH
OASH 1 oxo00000 | ‘
P2 AUXRA WOTRST oATH
OAGH | 4411111 XXXXXXX0 XXXXXXKX
gsn | SCON SBUF oFH
| 00000000 | XxXXXXXX e
! T i
Pooom | 97H
9OH T 11131 I
.
TCON T™MOD TLO T [ TH TH1 AUXR -
88H | 40000000 | 00000000 00000000 00000000 | 00000COO | 0ODODO00 |  XXX0OXXD
PO sp DPOL OPOH | OPIL DP1H PCON | o
8 | 11131111 | ooooo11s | 00000000 00000000 | 000DODOO |  0000000G BXXX0000

AIMEL




MAX232, MAX232I
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS0471 - FEBRUARY 1989 - REVISED MARCH 2004

® Meets or Exceeds TIA/EIA-232-F and ITU
Recommendation V.28

MAX232...D, DW, N, OR NS PACKAGE
MAX232t, .. D, DW, OR N PACKAGE

® Operates From a Single 5-V Power Supply (TP VIEW)
With 1.0-uF Charge-Pump Capacitors c1+ ] 1 w 16[] Veg
® Operates Up To 120 kbit/s Vgs [] 2 15[} GND
® Two Drivers and Two Receivers ci1-[]s 14]] TIOUT
® +30-Vinput Levels Car o B RIN
. ce-[ls 12[l R1CUT
® Low Supply Current . .. 8 mA Typical vs-fl 6 1 TN
® ESD Protection Exceeds JESD 22 T2oUT [} 7 10§] T2IN
— 2000-V Human-Body Model {A114-A) R2IN[] 8 afl r2OUT

® LUpgrade 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

The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply TIAJEIA-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 converls 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

. et | S | e
PDIP {N) Tube of 25 MAX232N MAX232N
Tube of 40 MAX2320
SOIC (D) Reel of 2500 MAX232DR MAX232
0°C o 70°C Tube of 40 MAX232DW
SOIC (Dw} Ree! of 2000 MAX232DWR MAX232
SOP (NS) Res! of 2000 MAX232NSR MAX232
PDIP (N) Tube of 25 MAX232IN MAX232IN
Tuoe of 40 MAX2321D
=40°C to 85°C SOIC (D) Reel of 2500 MAX232IDR MAX2321
Tube of 40 MAX232IDW
S0IC {DW) MAX2321
Reel of 2000 MAX232IDWR

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

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

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

LinASIC is a trademark of Texas Instruments.

PRODUCTION DATA Informnlion 1s current as of publicatlon date.
Producis conform 1o specilications pes ihe lerms of Texas Inslruments

warrenty. Productli ing does not ity include
lesting of ail paramaters.

{‘? TEXAS

Copyright € 2004, Texas Instrumants incorparated
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MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1989 - REVISED MARCH 2004

Function Tables

EACH DRIVER
INPUT { QUTPUT
TIN TOUT
L H
H L
H = high level, L = low

level
EACH RECEIVER
INPUT | OUTPUT
RIN ROUT
L H
H L
H = high level. L = low
level

logic diagram {positive logic}

"
THIN

10
T2IN

e

>o, _

14

13

12
R1QUT i
9 8
R2OUT ~— ——— RZIN

TI0OUT

T20UT

R1IN

‘{’? TeEXAS
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MAX232, MAX2321
DUAL EIA-232 DRIVERS/RECEIVERS

SLLS047L - FEBRUARY 1989 - REVISED MARCH 2004

absolute maximum ratings over operating free-air temperature range (unless otherwise notedjt

Input supply voltage range, Ve {see Note 1) ... -0.3Vio6V
Positive output supply voltage range, Vg, . ... ... L Voo -03Viot1s vV
Negative output supply voltage range, Vg . ... ... -03Vio-15V
input voltage range, V- Driver .. ... ... . .. -03VtoVee + 03V
Receiver ... 30V

Output voltage range, Vg: T1OUT, T20UT ... .. o, Vg--03VtovVg, +03V
R1IOUT, R20OUT ... . -03VtoVee+03V

Short-circuit duration: T1OUT, T20UT ..o o Unlimited
Package thermal impedance, 85 (see Notes 2and 3): Dpackage ........ ... ... ............ 73°C/wW
DWopackage . ......... ... i 57°C/w

Npackage ........... ... .. ............ 67°C/W

NSpackage ... ...... .. ... ... ... ... 64°C/W

Operating virlual junction temperature, Tj ... . 150°C
Storage temperature range, Tgrg - ..o oo -65°C to 150°C

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

NOTES:

1. All voltages are with respect {o network GND.

2. Maximum power dissipation is a function of Tj(max), 8 4. and Ta. The maximurn allowabie power dissipation at any allowable
ambient temperature is Py = (T jimax} - Ta )8 ). Operating at the absolute maximum T j of 150°C can affect sefiability.

3. The package thermal impedance is calculated in accordance with JESD 51-7,

recommended operating conditions

MIN  NOM MAX | UNIT
Voo Supply voltage 4.5 5 5.5 v
ViH High-leve! input vollage {TT1EN;T2IN} 2 W
ViL Low-level input voltage (TTIN, T2IN) 0.8 \
R1IN, R2IN Receiver input voltage +30 \%
MAX232 0 70
Ta Operating free-air temperature MAYX232] a0 o °C

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (see Note 4 and Figure 4)

PARAMETER TEST CONDITIONS MIN TYPE mMax | uNIT
Vce =55V, Alloutputs open,
1 A
Icc  Supply current Tp = 25'C 8 0f m

1 Al typicat values are at Voo = 5 V and Tp = 25°C.

NOTE 4

Test conditions are C1-C4 =1 pFat Voo =5V 205V
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a SGS-THOMSON

MICROELECTRONICS

SA555

NE555

- SES55

GENERAL PURPOSE SINGLE BIPOLAR TIMERS

= LOW TURN OFF TIME
s MAXIMUM OPERATING FREQUENCY
GREATER THAN 500kHz
» TIMING FROM MICROSECONDS TO HOURS \t@
» OPERATES IN BOTH ASTABLE AND MONOD- \‘\,_,. f
STABLE MODES ¢
» HIGH QUTPUT CURRENT CAN SOURCE OR
SINK 200mA N D
= ADJUSTABLE DUTY CYCLE Dip8 . S08
« TTLC OMPATIBLE {Plastic 5ad<age) {Plastic Micropackage)
. TEMfERATUFIE STABILITY OF 0.005% CERDIPS
PER"C (Cerdip Package}
DESCRIPTION H
The NE5S55 monalithic tirming circuit is a highty stable TO39
controller capable of producing accurate time detays (Metal Can)
or oscillation. In the time delay mode of operation,
the time is precisely controlled by cne extemal re-
sistor and capacitor. For a stable operation as an os-
cillator, the free running frequency and the duty
cycle are both accurately controlied with two exter- ORDER CODES
nal resistors and one capacitor. The circuil may be Part Temperature Package
triggered and reset on falling waveforms, and the Number Range FTnl4Tpe
output structure can source of sin!( up to 200mA. NESS5 0. 70°G P
The MNESS55 is availeble in plastic and ceramic SAS5S5 —40°C. 105°C N
minidip package and in a 8-lead micropackage and o o
in metal can package version. SES55 —55°C,125°C il I
PIN CONNECTIONS (top views)
TO99 DIPE&/CERDIPB
508
" 1-GND
Ij 1 5[] 2 - Trigger
3 - Quipul
- 7] 4 - Reset
5 - Control voltage
gs i 6 - Threshold
7 - Discharge
14 s t] 8 Voe
555-01 EPS 555-02 EPS
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NE555/SA555/SE555

BLOCK DIAGRAM
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TRGEE ouT
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555-03.EPS
SCHEMATIC DIAGRAM
THRESHOLD CONTROL ouTPUT
COMPARATOR \;VO‘-T"‘GE FooTTTTT
5

Teig Storage Temperalure Range

1

i

TRIGGER Y J

I
1
T t
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NSCHARGE O—T yes ! w6 R e [ Y | FPoe—e ;
012 Eﬁ]“’“'dl :‘ag[} E]:omtn |1j K _
, >
GND O A B Pt ST T e ertre | |
TRIGGER COMPARATOR FLIP FLOP 5-%\07
555-04.EPS
ABSOLUTE MAXIMUM RATINGS
Symbaol Parameter Value Unit
Vg Supply Voltage 18 v
Toer | Operating Free Alr Temperature Range for NE555 0to 70 °c
for SAS55 -40 to 105
for SES55 —-55to 125

T Junction Temperature 150 °C
—65 to 150 °C
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NE555/3A555/SE555
OPERATING CONDITIONS
Symbol Parameter SESS55 NESS5 - SAS55 | Unit |
Vee Supply Voltage 451018 4.5%0 16 v
Vin, Ving, Vo, Vieset | Maximum Input Voltage Veo ! Ve v
ELECTRICAL CHARACTERISTICS
Tamb = +25°C, Voo = +5V 10 +15V {unless otherwise specified)
7
Symbo!? Parameter SESSS NESSS - SASSS Unit
Min. Typ. Max. Min. Typ. Max,
lec Supply Current (RL e») (- note 1) mA
Low State Vee = +5V 3 5 3 6
Ve = +15V 10 12 10 15
High State Ve = 5V 2 2
Timing Error (monosiable)
(Ra - 2k 1o 100k, C = 0.1uF)
Inihal Accuracy - (note 2) 0.5 2 1 3 %
Drift with Temparature 30 100 50 pom°C
Drift with Supply Vollage 0.05 0.2 01 0.5 %elV
Timing Error (astabie)
(Ra, Ra = 1k} 1o 100kQ, C = 0.1uF,
Vee = +15V)
Initiat Accuracy - {note 2) 1.5 2.25 %o
Drift with Temperature 50 150 ppa/C
Dnift with Supply Voltage | 0.15 0.3 , BV
Vo + Controf Valtage level vy
Voo = +15V 9.6 10 104 g 10 i1 !
Ve = +5V |29 | 2.33 3.8 2.6 3.33 4
Vin | Threshoid Voltage v
Veg = +15V 94 10 10.6 88 10 1.2
Ve = +5V 27 | 3: | 4 24 333 | 42
I Threshold Current - {note 3) 041 0.25 0.1 0.25 uA
Y/ Trigger Voltage v
" % Vo = +15V 48 5 52 | a5 5 56
Veo = +5V 145 | 1.67 1.9 11 1.67 2.2
ling Trigger Current {(Ving = 0V) 0.5 0.9 0.5 2.0 nA
Vit | Reset Voltage - (note 4) 0.4 0.7 1 0.4 0.7 1 v
 — Reset Current mA
Vigsee = +0.4V 0.1 0.4 0.1 0.4
Vipser = OV 0.4 1 0.4 1.5
VoL | Low Level Gulput Vollage v
Voo = 415V, logsing = 10mA 0.1 0.15 0.1 0.25
lorany = 50MA 0.4 0.5 0.4 075
Iojsmsy = 100mA 2 22 2 25
Ioymnkg = 200mMA 2.5 25
Voo = +5V,  lofemy = 8BMA Q0.1 0.25 0.3 04
lofsinky = 5mMA 0.05 0.2 0.25 0.35
Vau High Lave! Qutput Voltage v
Vee = +15V,  logsourcey = 200mA 125 125
logsource) = 100mA 13 13.3 12.75 13.3
Voo = +5V.  lotsource) = 100mA 3 33 | 275 | 33

Notes: 1. Supply cument when outpul 15 high is typrcally 1mA fess
Tested al Vec = +5V and Voo = +15V.
. This will determine the maximum value of Ra + Rp for +15V operation the max lalal is R « 20M$ and for 5V aparation,

the max total B = 3 5ML)

2R =
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Order this document by ULN2803/D

@ MOTOROLA

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 lagic 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.)

ULN2803
ULN2804

OCTAL PERIPHERAL
DRIVER ARRAYS

SEMICONDUCTOR
TECHNICAL DATA

Rgp = 55°CIW
Do not exceed maximum current limit per driver.

ORDERING INFORMATION

Characteristics
Operating
Input Temperature
bBevice Compatibility Vee(Max)/Ic(Max) Range
TTL, 5.0V CMOS
ULN2803A L3 50 V/500 mA Ta =010+ 70°C
ULN2804A | 6ta 15V CMOS, PMOS

Rating Symbol Value Unit
Output Voltage Vo 50 v
Input Voltage (Except ULN2801} V) 30 \4 A SUFFIX
PLASTIC PACKAGE
Collector Current — Continuous e 500 mA CASE 707
Base Current — Continuous B 25 mA
Operating Ambient Temperature Range Ta Oto +70 °C
Storage Temperature Range Tstg —-5510 +150 °C
Junction Temperature Ty 125 °C PIN CONNECTIONS

g

[o] [=] [§] [=]_[&] 0] [&] [o] £=]
{‘T
L = B & R & E EE

‘© Maotorola, Inc. 1996 Rev i




ULN2803 ULN2804
ELECTRICAL CHARACTERISTICS (T = 25°C, unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Output Leakage Gurrant (Figure 1) ICEX pA
(Vo =50V, Ty = +70°C) All Types - - 100
{Vo =50V, Tp = +25°C) All Types - - 50
(VO = 50 V. Tp = +70°C, V| = 6.0 V) ULN2802 - - 500
(VO =580V, TA=+70°C, V= 1.0V) ULN2804 - - 500
Collector—Emitter Saturation Vo'tage (Figure 2) VCE(sat) v
{lc =350 mA, Ig = 500 pA) All Types - t.1 1.6
(Ilc =200 mA, Ig = 350 pA) All Types - 0.95
{lc = 100 mA, Ig = 250 pA) All Types - 0.85
Input Current ~ On Condition (Figure 4) lifon) mA
V=17 V) ULN2B02 - - 0.82 1.25
(V] =3.85V) ULN2803 - 0.93 1.35
(V| =5.0V) ULN2804 - 0.35 0.5
(Vi=12V) ULNZB04 - 1.0 1.45
Input Voltage — On Condition (Figure 5) Viton) v
(VeE = 2.0V, ic = 300 mA) ULN2802 - - 13
(VGE = 2.0 V. I = 200 mA} ULN2803 - - 2.4
(VCE=2.0V,Ic =250 mA) ULN2803 - - 2.7
(Vce = 2.0V, Ic = 300 mA) ULN2803 - - 3.0
(VGE = 2.0V, I = 125 mA) ULN2804 - - 5.0
{VGE = 2.0V, Ic = 200 mA) ULN2804 - - 5.0
(VCE =20V, Ic =275 mA) ULN2804 - _ 70
{(VeE = 2.0V, I = 350 mA) ULN2804 - - 8.0
Input Curmrent — Off Condition (Figure 3} All Types N{oif) 50 100 - A
(Ic = 500 pA, Ta = +70°C)
DC Current Gain (Figure 2) ULNZ2801 hEE 1000 - - -
{(VeE = 2.0 V. I = 350 mA)
Input Capatitance C| - 15 25 pF
Turn-0n Delay Time tan - 0.25 1.0 us
{50% E| to 50% E)
Turn—Off Delay Time loff - 0.25 1.0 us
{50% Ej to 50% EQ)
Clamp Diode Leakage Current (Figure 6} Ta = +25°C IR - - 50 uA
(VR=50V) Tp = +70°C 100
Clamp Diode Forward Vottage (Figure 7} Ve - 1.5 2.0 A
(g = 350 mA)

2 MOTOROLA ANALOG IC DEVICE DATA




ULN2803 ULN2804
TEST FIGURES

{See Figure Numbers in Electncal Characteristics Table)

Figure 1. Figure 2.

Open  VeE Open
C

Figure 3. Figure 4.

Open  YCE Open
O O

Figure 5.

Cpen

Figure 7.

L
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