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mese LCD

ABSTRACT

This project is a presentation of office pager system for use in place or.company that have a lot of
official and they don’t have own working room such as servitor in the hotel. Messages are sent via operater
by using computer as center of memory and data sending. Sending information are numbers and letters send
by using FSK (Frequency Shift Keying) modulation. When information are send to mobile, the mobile will

ring and messages are shown on LCD.
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] v
Character oriented (or byte) HAZMISANUY bit oriented YBuUANA AR YVBIIBIITMS IAUA 333
T y
TumsdmuamsmgaiTuauuas Fugamsy (frame) TussuumsdauDY bit - oriented A3FUzANNID
& : A'n - & ' -l o o o (K - & -y nf
azedntuns Fugansuiiinlainnils Taghideswunumsdinaegivveuwaves 8 iin ¥135msil
winsamusyeweziinamen N on Tash N dusnmouasiilaq snlsinmlumalfid Tase
s 1 ] [ & ° v a
adaiihises 1319 mywnlums Wedaulng meeldvludslincmonautiuimaumives 8 in
1 M "l e/ ] .' J t o
8819 13832 UUAIS ALY bit - oriented WuiiRNOA MTRZIRY throughput Yuifuasayiwesszyumsda
4 . [ Y=o - o ) 1 (] d
A3 191character oriented Aaviu ST Tuua (mode) ysamslfianiairfislonnnit edn'lsh

A . [ o ] 1
AUUBININTSUY character - oriented 8\1ﬂ~ﬂ‘l’;ﬂﬂlm5ﬂﬁ188§

23 Inssadiaveane inaems
A A -~ A 3
neindemveunisslulnsasy Insataed (Microcontroller) 16 Taviezadtatuiiuszuy wnsas

guanmuuaies Tefidu BM) Tassaduienlaszunsu (block diagram) ienedegalii 2.2
finrsen1d 8250 iShudasudayavinia (us) vesszun BaifAeaden (slot) vinm 31 * 2 (62) n

vesszuptuies Sfghadedy 8250 ludnwaznein (o) edrueizes szuylulazrenfianes

(Microcomputer) 16 1) A8 93 1 (COM ,) t1ae 83 2 (COM ,) W cOM ,11as COM , Iminoiavaumm

d o a
BIANN AATT NN 2.1

asulnze M1 sonmier

< BIA Reosivers
aenysier {@ensnl
rores
BIA
gndeye
rs Y 8250
Sumeiind -
afieu
setSawmed nIgRr
a
L.BA32MHz ey
l nefn2sw
A

31 22 Tavsarameimdeasdeyah1d 8250
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SunanANesa ihen3vamed 971Uy DLAB

nein COMI1 nein COM2

3F8 2F8 ivived X DLAB = 0 (@ou)

3F8 2F8 tilirles RX DLAB = 0 (81%)

3F8 2F8 ’ HAATAINS DLAB =1

3F9 2F9 HOATAINIS DLAB =1

3F9 2F9 Suutindumesind

3FA 2FA fnuadumesing

3FB 2FB muamﬁséams

3FC 2FC : aauay Tudy

3FD 2FD uamaEmumodens

3FE 2FE uaasantue Tafn

A13190 2.1 MIIBIYBUYAIBIANANBIAYBY COM, Lia COM,
A a ¢ s v G ) ¢
ns@enmnainudunaenanesausniiiasngu nqumilsde COM, szfimuananainynein
{ 25 {4
90 3F8 - 3FE Snngunitsd it muamnamuneiaihu 288 - 2FE lumsidenminainvisaines (register)
o TuAmuadaueAIas o (address) 3 Ui Av A, A, oz A, dmfumaidien COM, taz COM, 15115uea
y []

wya A, Shududen mudeniidmuaiime1ddwndi 2.2
UBRAIAT A 3F8 - 3FF 1AZ 2F8 - 2FE

A, A, A A, A A A A A A DLAB Tawmed
X
0

1 170 1 1 1 1 1 X X
N 20 0 e dmsumiude

ya (81m) Teadedmiy
frdsdoya (Wow)

< ) Jo o
BUNVABUIABIING

0 0 1 0

0 1 0 X fuasumesing
o 1 1 X Auquasdems

1 o0 0 X uerman Mz aeAea1s
1 1 0 X uaasaomue Tudy

1 1 1 X | Tl

0 0 0 1 HaAYAINT (LSB)
o o0 1 1 LHAAYAIMT (MSB)

3 ° o g 1
ﬂHN‘ﬁ 22 msmmmuaamsaﬁmsnnmmmwammaq
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2.3.1 M13BuMBIINN (Interrupt)
Tassadmsmugudumes indvesdyl 8259 Tadaddunmsdumesinall 8 szdy dyanaiy

Sumed it el 8259 § 8 fu e IRQ, - IRQ, AmiunsHvsssruuFemseynsuT1d Arua
Fyarainsdumedind Budide W rQ, Whidyg udumesindvesszuy coM, unz IRQ, hives
coM, Tumsiiezdedaanaidumeiinddecia 3 vesiSameinrugulnduldiumanduiiu <1
s 351 - Jv I 18 am et o m Jv o v o w o
Ao nmindeyadumeiindneginidmmeisuniadume i indssiiudadansBumeiing

2.3.2 pluvudeyahiiunieds

} 4 [
aiderisdeyaveszuuiidiumsfemsuuuesdslanta jliwvesdipyneriiomiin (stard)

1 4
-~ - - * o 4
fin Dansaeaeumia uazadeyl (stop) in Tnseainveseyaudasmihudegali 23

o]
v]
v
v]
¥)
o]
v
[+

adar1"varz i

start T stop

Parity bit

314 2.3 grluvadeya 1 sy

deyndnusnvesmsdufuaaiinia szuusrdamifadaneundwminiuszamdaodeoynuny
imsndastinnsanneuwiamudioadsufavinavesdeyaiin1dnas 5-8 I udtan W4 s aadert
S8 1, 15 e 2 fin sumarfi rmnsadmuaa i i Samesmugumiodeas

2.3.3 %1 (chip) 8250

8250 fuleduinn 40 wiimahenufenauguisdeg fisadumafemisuuueynsildnua
Tasead1maetianss (hardware) vosazuarlaeinia (adaptor card) es Ligesrmnmin

widapraduna 511 CS, , €S, , CS, (chip select) ABY1 12 1 13 uaz v1 14 awdy dudyga
@dendt] Tasfudedeamsdensilos s, , cs, it “1” uaz cs, i “0» dygandendiiier 187
nsifenunad (atch) Vhuwaizfidee ADs fauliu «0v mudenduileii3ifle WaigRadedy
8250

wialnTudeyadunm (data input strobe) #8 DUSTR (v122) DISTR (¥121) tifedgygyiaidi DISTR
@y “1” ung DISTR i “0” hvaziindensuihmasisgehodeyannitamedmoluditios
fmua Pudandedig ﬁ'ﬂngﬁyﬁui‘luﬁqq’waﬁm’fegnn‘s‘a read ${uteq

winlnTudeyai v Ae DOSTR (v119) DOSTR (1 18) Hhudggeifiuentivl (active) Fu rite

TangdoudeyannndsTimassves 8250
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]

— 4 oy g 4 :
WialAsuIBAIAIN (strobe address) A9 ADS (v125) iiaiinuiiu “0” ssuenfirieuande A-A,

Lol

d am 4 ¢ M Aa o o a -~ - -3 U
a9nNg vﬂmmmu“lu ﬂ’lilﬁﬂﬂi%ﬂmﬂiﬂt‘mﬂﬂlzﬂﬂ‘lﬂﬂaﬂ‘b'ﬂllﬁﬂﬂﬂﬁg

-~

D

wnidenioamed Ao A, (11 26), A, (W1 27), A, @ 28) awdrdy A muaueams avesiva

& -~ A [ 4 ¥ T 5 [ 3 ‘ \ \
wefmoly e lafghnsAadedy 8250 awaFimeiidmuaitemadiounies st lsiam

e n

L o yd-: [ [y .. . & . (-2 o
Mty AqA, ftuiudoenuifendams LAB-divisor latch access bit Femuadiisaiaei1ads

R1I1N 2.3
& 1] ) -y 9 \J
w1310 (master reset) A8 MR (11 35) efianiiu “1” agSiwamsiamuveadyl 8250 Taovilian

— rr— ———m—

] - d a o Y o 4 o o YR Y o ;A P}
A9 TuVameigniadod (clear) num (enaudiMeIvaIAIT Y AIAWEATAINIT) YAULTNNITTIHADTANA

! e 4 = P
Aedaygaie1dnadas navesn s Tima uaas 1w 23

bl

A9 23 AfuAR 3 SaiRes

LY Ly or @ 5 io o o - A .
N Wn 83y (receiver dlock ) A9 RCLK (41 9) Whuniidfudggramninuiedmua

§ DLAB | A2 | Al | A0 Toamey
! 0 0 0 0 hirlesdmiuaudeya (81m)
Tsndsdmiudadsteyn (Tou)
} 0 0 0 1 Suudaswneiiwa
X 0 1 0 fmuasumesing
! X 0 1 1 muﬂumuéam!
. X 1 0 0 arugu Ty
f X 1 0 1 danEaMTAAea1s
! X 1 1 0 uarasaaug Ty
E X 1 1 1 hild
E 1 0 0 0 HaAtRIN1I (LSB)
\ 1 o | o | 1 Haas#IM3 (MSB)
|
{
[

8A351189 ﬁmqmmﬁmﬁvﬂzﬁﬁnﬂu 16 piwesiiunld

undedyans (dlear to send ) Ap CTS (w1 36) dudgyanait W lumsadeduTady (modem)
doulvwesdyanuiiaunsadiuimelusy s250 oz Wagen ulnsreaen IR Tamiu13fiia 4 ves
Sammes uansaoe Ty daudavediimmed uamwmanizsndudaven cs TnfAouaaiely

LA
nisnmysmaineuudmie i
2 — a x. g .
WA UFAIA ( data set ready ) A8 DSR (W1 37) ety “0” szuaaviludimiedeyalaiums

B ey v o e Y o g

o ‘ 1 o \ A g o
i nmisudidmivmadeuresuasdents uazdeloyasznin 8250 AulmAndygia DSR

- e @ W

Hudygusuyaves 8250 iFAganniasilig lAmaiiad 5 vesTimasiuansanus daudia 1 v

) 4 3 v o 4 v
Trmaeuamaaniziudauenit doyana DSR MnfAsuaaz ndniismaisdeundamie b

. T Tae——
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14 Ve s a
iazd11a5un1sBunuaN modem status

HHEIHR # CTS unz DSR diedin
‘nterrupt szdmalumsaddyg e tumeding
N IMTIVEBUIRBENS ( reccived line signal detect ) A8 RLSD (138 ) Al “0” vaneflaueniivl
‘Ao 8250 JudaumsanaeudyyrammennTudnd Tuduasseasulduds ERgaunsoasieaey

o ‘!y -~ atin o 1 - ﬂ -~ o o 4" Vo
AYPYIUUNNLA 1 Y9N IADTUNAINDIUS AULA 3 9L umwmmﬂmummaﬁgmuhiums

' alasunandserns i lludamseds

N v & a .
VIORI936380. ( ring indicator ) A® RI (1 39) daygnaiiueniiniaoasdn (ogic) “0” iy
(3 a1 o -4 o =1 .. - o I -
Fygafidaneinludy Tudvasseasudygramafon ( ringing ) dygnaiinseaeylimaia 6
uazgammuzasilaonndsnneudnnia 2
— ] y 3
TR IEAYINU ( roquest to sent ) 39 RTS (¥132) Suyriifiassniiu “0” nangaui 8250 wiew
¥ Fd 13
fozdadoyauda Foygaiier1dunusaliueniiviias msTusunsudias i hismmednauquinda 1
vuewing 1 #8 OUTI (11 34) ShengFannaaTusunsuliueniivhihi <07 daems Tusunsy
x a a -1
adluluiia 2 vessSamesnunguTaas
oA 2 Ae 0UT2 1 31) it iFannsaTusunsulfiendiviiiy «0” &aomsTulsunsu
¥ Al o -3 -
v hiSamesaduguluaunaiia 3
- A A § = 4 o
videns1lmdt ( chip select out ) s CSOUT (1 24) tilalianiiu “1” szuendiuit1diunsiden
¥llas@fgnisu1 CS, CS, uaz CS,
e} . e -~ A o @ 1
wlasdnedaaeidia ( driver disable ) A8 DDIS (1 23) iihiaeln «0” disdfigihdigmdayan
8250 Feygy1et DDIS ihu “1” ¥ dmiumsAmerdia (disable) mafudemousnlunsdinld 8250 Audiy
] - A Y -y @ 1
sumadia D, - D, evennai@figuas 8250 Anderusdials
s ° ) =& ~ N () = @ a da o 1
wifgenasinnausa de BAUDOUT @1 15) dhudygpenniintiifieandidh 16 wiwes
o - 9 14 1 o o
. dymnennim udansdasa i ldsunsudmualudams
- dasr 4 M ! a - do ¥
widumoiTnA e INTRPT (1 30 “17 Hunmsdedygrudumes nasenlauin 8250
v Weyate M Av SOUT (v111) i l¥ddeyaeynusenhifsadens
. . 4
viduymAlyanynsu (serial input) Ao SIN @1 10) Hhnifudeyneynsuvinmodalumaiien
TaonsAanedeats
U L) o \J A o o o
vidganaduna / ewiya deya D, - D, dudygadeeuiuindeyavesssuyvdygye
X’TAL,, X’TAL, fiv1 16, 1 17 iHhuvidefiunTaneafteas ndygnannim
2.3.4 AT ¥R 8250 LB NAY
AounsiieTunTe IsunsasaaseenIiaaIusang vee 8250 iiuedwls Tasmmzediade
A4 A A <& o o o & &
e uamies wfidagneion (eset) BaufhidgyauidsaftudfigaminuTius 8250 Swazifuesl

anmziiiuesn’ls wwnavesassve Widgygraesls wwnswldnnaen 24
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aa 4
F901A8Y / ADIUY

NITAIVAN

A o
AOUTUBIUTA

-~ do dam o
dumasinassameiniolu

o1
UIAIABITIVA

yndiadiu 0 0 - 3 gadmua 4 -7 82

lﬂ\«lﬂ’!')i)

d

an d o - oo
FAVABIMUUABUIABIINA

o
UINABITIYA

$ia 0 5 1 9a 1- 248 0 Ba 3-7 1

09123
TSamesnuquarsdems naaeTIiva T nadadhi 0
Toameinugu T T (L EAL) yadiadiu 0
Timmsunnanuzarodens nAAesTIan snduda 5 uaz 6 (dha 1
Toamefuanamauy Tudy wawesTia | oa 0-3 i 0 i 47 Sudgonedu
nA
SOUT naAessan 1
INTRPT (RCVR ERRORS) Read LSR/ dhao
WA IIHA
INTRPT (RCVR Data Ready) Read RBR/ o
e Tiem
INTRPT (RCVR Data Ready) Read IIR/ ifhi 0
nmaesIaR
INTRPT (fAsudne Tud) Read MSR/ i 0
AABS 1A
OUT2 nmasisa i 1
RTS namesiwa @ 1
DIR aAesIiva a1
ouT1 WnaAesien 1

M9 2.4 AUTURUUAZI YAV 8250

e M am oe cow wvmem g w won mswh  iommln  somom ey o e

= T RS

2.3.5 msl¥aiidamedniag U 8250
Toameinawauaisdoas (line control register ) TumanauguzthwesfayauvuesdsTasia
L4

1 4
My fﬂﬂmﬂsmzé’mf‘imuaamﬁu’s‘ﬁama{mnqumu#aﬁﬁ Fimasiaqiill 8 U Taouaazdalinany

-1
NUgRIU
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uai’mmammnmmm 3FB

fim 7 6 5 4 3 2 1 o0

aMIfimunnIinsvoddeyn WLSO

Amuannuovesdoyn WLS

¥17U72U stop bit (SRB)

midsunia (REN)

aﬁonm?ﬁd (EPS)

MTUNINMITA (stick parity)

1FNIUIN

DLAB (divisor latel acocss bit)

U1 2.4 AwesdinluiSmme i nauguanomsdens

i 0 1z 1 Hudadimuanawenvesdeyalumiafude Tash

in0 iia 1 ANUNINY
0 0 nunshseyavuin 5 in
0 1 winsdvsyavuia 6 ia
1 0 winshdsynvuin 7 ia
1 1 winoddeyauuta 8 iia

da 2 Judan ¥ lumismuasmavadeiia duthi “0” mnodsldadsilia 1 Ha uadita 2

«p Tunrdidauuy 5 Daseinrworvesadsttaiiu 1.5 Saudd iy 6,7 uie 8 fia aavs1ves

o
ansliiasiiiu 2
- A‘H’ﬁ. - - a P ol yqn'nanﬁ P - Pt g
UR 3 VAUl uﬂﬂllﬁﬂiﬂ'ﬁinnﬂ.l?n“”ﬂ'ﬁﬁ"Jﬂﬂauynsﬂlﬂﬂﬂ’lﬂﬂuuﬂ“ U1 8TUNITINUNITALN

t X 14
fin 4 authu “0” uazda 3 Haui <1» selimsdmuniiumian uaddatinaudhy <1 st
ad
g
Py A& a v S ' - '
in 5 ileta 3 Hauily “1” uavda 4 Hauih <17 uazda 5 Sautly <7 eeflimsunsnnieasasdey
1 4
-~ . . A ° 1 - ' -
W13 ( stick parity ) @aeiteu ludmualiithy «0” uazditia 4 auihi «0” din 3 Aauths <17 uaziia 5
1 4
auths 17 erfimadmuatamsadh «1»
P A = v v o °
iin 6 ifhufianinuguasiusn iedia 6 Hauthu «17 dauves soUT slaFunsdmualimdh «o»

N9

P 4N i P ' 4 o a
fin 7 tativimiihi DLAB Daneiinanenisuansaamisaanna1aa1s 19 2.1 aza13en 2.2
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e o Yo ° [
23.6 alsunsudhnuen ( boud rate generator ) SAsIUBAlATUMIMIMUAMBURUTYY
- @ I v 3 A d o o
wiRm 18432 MHz tazaansaTlsuasudams Tddud 1-2'1) fnmdiedyavesdaimuasan
- 1 v W & o u’l
UBANANMIAL 16* AT 1UBA AU
o d o - o o 'Y o o 4 o
d1n1y = pawddgaenniind / (Sasuea *16) madmuadasiveadsnisimuadamsil @2
v od oo - o J ° vt - -
wissufhumfidmuahisSames 2 @ damnstiezdesgndmusmineunds Tlaunsuaunluitamed
° a &£ o o [] &
mfmuades]? DLAB = 1 udrWaanuntiiiamed 38, #uFaamuifu LSB vesdamsdau 3F, tiie

A o 1 o A =1 L& o o 4
DLAB=1 ilzlﬂﬂﬁ'ﬁlﬂﬁﬁ’]ﬂ'ﬁ MSB amsigIMmssinsunuayyisl 1.8432 MHz nflummsnﬁ 25

CLERMET Ams ANANAIA
gudy guaunn
50 2304 900 -
75 1536 600 -
110 1047 417 0.026
134.5 857 359 0.058
150 768 300 .
300 384 180 -
600 192 0Co .
1200 96 060 -
1800 64 040 3
2000 58 03A 0.69
2400 48 030 7 i
3600 32 020 .
4800 24 018 -
7200 16 010 -
9600 12 00C -

e 2.5 A miun fvuasaswea
Semmeiucrasanmzaodeats ( line status register ) Soameswaiithiiscimedes Wdeyaur
Fgidsatunsdemsdeyalunsdemaswesiindng hiTsmassilidudaga 2.5
3n 0 Safidudausnaamizmsideya Sdailith 1" uaasimssudeyaduntuivited 14
arumniiauda Daiter18TunsTaliith o0 dedfiglRenideyaluiviesiuds nfessWdRy

at 8/ o/ o i (I’d
Wisudeyandmndsitameiun1a
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{eRAsa 3FD

data roady (DR)

overrun error (OR)

parity error (PE)

framing error (FE)

break interrupt (BI)

»
FRmneiTendiain

Tx shift register empty

=0

711 2.5 awesdinhiFSaimesuaasaauzaadons

1U8AATY 3FA
fn 7 6 5 4 3 2 1 0

0 frfimrduineiTndrong

Wadumefindiino

Wndumefindiin

71 2.6 AweedahiiSmned fmuadumesind
9 1 Datidfsuhi “1” uaaaiuda overrun error (OR) Aa1aAe variiideyafitvlesuadfgss
Tilde 'l ihnngiiideyayalmind@owi
fin 2 Tatidriindiu “1” uaAsRY parity error (PE) namifa iimsasvaeudanisaudal
@ lmaddmns Safle 185 unsTuaTnodig dedfgsmsnniamaedi i

- n Ay a 9 vﬂ 4 o v o - & et
dn 3 dafidrfidsuvesdeyahidhullanmidmua wu assaeuimiuialasgimiauas

anerda T Tawmdvmua
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$n 4 DAfiGond1 break interrupt (B Tafiee IWsumsalifiauiiu «1» Smahiudeynduna
i “o” Bunmeruniiiia word) vesmsdems
9 5 Daflfudafivend1 8250 weutiezsudeyaninaodens dniler187unmaliiisuihy
«» Saiisenadndggudumeiindifteda I uendfgas uenninfisziimamizmailetinsdedodle
yannTsansismaes hi5sS1Tmans endeudievds
fn 6 dhufiafieuenisisamedinlin Sathe 8umawaliiauthy <17 Wevenimien

dauda
i 7 sziihi “0” aaea
~yam do - dos & . . . . . A et
TINABININUABHIABTINA (IR - interrupt identification register ) e 8250 anwamnaly
1 - o - P ° ] o ' - -
midBumesinanslusy e limamaussnig 8250 Audfigihiedrifidszdninmge uas
4 . 2 . . -
e Wit suseriainiansofsugeruadldhouarduasldin 8250 dmuanadifguesdumed
o & o o o 3 o o A
a1y 4 szdvfie svduusn aonemsideyannadems srdufines mandensudeyn sxdud
- - o 1 1 v o LY o
am vz Toames aans (holding) dmiudawn seduitd daygmanms Tudx
4 L) o o 3 o A LY Ll
Tuuaizffinnudesmsdumesindunisszamieuiu 8250 szhszduailinanddgissndte
P d a e o'u’nlwl aa ¢ a do o aa s
neu Tasifuaauzasduimefindill M hiTtameifmuadumes inanamneussi e Hiiasl
- ﬂ --51# ' Aaa to ¢a & -n\lv-i 1;044 Y aa
dno duiisnlduaasifidumessnamavunisli Favuniningngaseasugragiims
. - J’ 1ay e o - 1
polling MadTntuth “1” mnadls hifiBumei i ndinaty
- ﬂ a ' - tw o AT - do o
da1-2 Wuiinfiuaasanumunisueaiinisdumed inanaiuiuniennisdumeiindan
Hadula
Dn3-7 S udh «o0»
4. d \ 4
Fommeitrliadumes I (INTRPT - interrupt ensble register ) Tu COM, e DLAB = 0
-~ -~ - o o LI o 1d
wodn 3F, snifuitmaeiBuniiadumesing §lFannsadmualiifadumeiinanie hinla Tasns
1 - ocd A 9 - fo o Afn (% 3 - °
AmuasinahiSmmedil ninfinaudinnssumedindves 8250 91 4 wuy AniuSsdesimuams

& v - Ja A ° - 4
Suudia'ldvia 4 uuy Tasms Mdeyaurnzinvssiamedil titemsfmuanisBuuia (enable) Joyad

v a (Jd o -=v
ag'luieﬁmasuummﬂmumu
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in 7 4 3 2 1 o0
1=8unilndumes findnisnfoufudoyn
1=8uninduinofInd TeaasIsmneda
1=3undaduinei Indaaruzmifudoynvinmodoms
t=8uuilndunof Indoatus ludy
=0

> =0
=0
=0

1 2.7 awesdinhuTSmaeBuudiadiineind

2 1 0 | szAuAw yiinyes unasNasunsTind MITIAnIuRY

difgy dutaaind e Ind

00 1 qegn hifa Thiifa sudeynnnivamed

110 A0MULTMITY overrun error A mzaedens

Yeyaennaio | parity error
éams framming error
break interrupt

10 e anfeuy deynaRaiy m3smdeyavin

deyn : tivivies

01 faw Teansise | TeaRsiSameidmiv | endsmmeiimuadu

Wwesdmsu A M9 NA [IR H38 Wou
A ae 1 TenReismans
dmivas
0 0 i A0 UL cIS I dmaeiuaas
Tandy DSR anmuzyss Tudu
RI
asvasuaIentlng
a5
AN 2.6 ﬂaﬁ'fums'a"umas'?wﬂsﬁﬁumaé’fwﬁ

‘r @ A - o« ¥
Dn 0 Dail ldTumzwadiu <17 disdesnrsduudiadumes inantanieauivdeya

- J « A - [ -~ . L
$in 1 Dl 85 unneadhy “17 dledsansduniinoume s ind laansIsameian
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I Ve P a Jo & o 9
fm 2 Aﬂﬁ‘lgﬁm‘m‘l‘m Y “1” mm’l’mmiaummaummﬂlﬁinﬂ’dm‘uzmﬁWﬂuﬂﬂ‘lﬂ’dw%ﬂ
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- o dwve A A a o o
in 3 fadl 185umnmaiiu 17 Wedsamsduubadumes indsnanius Tudu

In 47 Wa5unydmualiihu o e

. - o R 4
Foameinaunulugia ( modem control register ) Taqiav A2ii 13 Mafigasrimdeyauuimite

o o o d ¢ - Y { 1 3
dhirirdmivasugumaihamyeslniy mydmuanefavesitamesaaiiie 3rC Yoyadnq iy
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nesanunsiay 3FC

im 7 6 s 4 3 2 1 o0

data terminal ready (DTR)

request to send (RTS)

ouT1

ouT2

loop

g1t 2.8 AveadinhisSmmesaaugu T

fn 0 Safiammnednsmugudyrie DTR dedaiiisui “1 1inadl DIR o247y
msdmualiithy <0 uazdrdaiinauhi <07 erinad DIR or18Tumatmuatiiths <17

in1 ﬁwi’:ﬁmwnmuﬁqﬁmwm RTS seziinamileusuda o lunsdives DTR

iin 2 ﬁm‘f’l%'muaumwﬁuﬂ 1(OUT1) Hseziinamiloudia o

iin 3 ﬁm’f"iﬁmquumﬁuﬁ 2 (OUT2) Feesiinamioutia 0

in4 ﬁﬁﬁ'az'l'fﬂmfnmsﬁmumuauﬁm:"ums‘m'man 8250 ifletia 4 H185umsiwaishy «1”
Feftevdatiududed doyat SOUT exldsumsmaliifhunssn «1” yrdayasina SIN vz 145umsnon
deen Ysyaveusyalitmaey wldTumslounduinsitamesfeyadunn drudaena CTS,
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P o ny v Ao d d A
Ramefuaasaauzludy ?%mafmueztﬂummuﬁn1uzmn'[umummu‘l"ima'lﬁ"?ﬁg
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auninsmAsvaeugla anmzvedeyasrusniiviileideyaitiu “1” unzerldTumsTiwaiieddy
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smdeyaluidameiii ) nefaiilismuaiiimefamnany 35E deyaniohiismasiitfudadl
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NBIRIBAATH

s 7 6 5 4 3 2 1 o0

data cloar to send (DCTS)

delta data set ready (DDSR)

trailing edge ring indicator (TERI)
»

delta rx line signal detect (DRLSD)

clear to send (CTS)

- data set ready (DSR)

ring indipnm (RD

recciver linc signal detect (RLSD)

pﬁ'; 2.9 AwesdiauFtamesuansantuz Ty
iin 0 ﬁmi‘f‘li’ﬁm%’uuﬂmmstﬂ?;auuﬂawmﬁqapm CTS nanife iiev1 CTS ves 8250 14
wieuaemzndinnisfgidemaaneiliids Sadfsrvendomaunzitedfigenier 185uns3
i “0” uazey WS umstwa “1 el snlAouaniuziiv cTs
fin 1 mitoudia o udifiudafiuassronenisulfounlasvesy: DSR
iin 2 ﬁﬂftyxﬂuﬁﬂuﬂmhﬁi\mm ri Fuihiumaves 8250 185umsnlfousinesu (on) “1” 1

dhuese (ofn “0”
~ d - 3 -~ 4 . . & -
i 3 Daflmilauiia 0 unihiDauaasaaiuemanfasunlaswealine signal detectorduiiuusuna

y

RLSD
1in 4 Dalidudgyonaineamanug (complement) Audygraivr CTS

- d o [N 4
iin 5 Sattfludggameiminudnudeeaivi DSR

iin 6 ﬁnﬁ‘ﬁnﬁwmﬂauwﬁtuuﬁﬁuﬁmqw%\n RI

tin7 ﬁﬂf;zﬁvﬁ'ﬁmwﬂeunﬁtuuﬁﬁuﬁmqwﬁm RLSD

eitaiiin 4 ves MCR WRSumsiwanselivhigd (loop ) asreaesfeyaluiia 4 szmileusy RTS
T MCR deyaluia 5 svmilsuniu DTR Tu MCR deyaluiia 6 szmileyfiu OUT1 Tu MCR deyalu

fia 7 szmileuny OUT2 Tu MCR FamestiiiMesd miudafudeyn ( receiver buffer register ) (hi3%a
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v 1 1 1 0 0 1 1 0 1 0 0
dygruAtinon
FSK
PSK

;'dﬁ' 2.10 iladuiinsnsuegiandeygmuuniAsAsaNe ATy

2.4.1 A uiindegye o o 1va 1A (FSK Modulator)

ilesnnmydedeyadaniimsveganuuy 18W B 1 i dumsnBoundasmand umsiu-da
deynarnszavuesdggudinea maﬂaunawammn\ums'lnum:tﬂauuudmszaun“hfmu
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Oscillator
f
for "1" bits 3
0
—_— O
O
A
Oscillator
f 4
for "0" bits 2

1 2.11 wdnmahauedieiien ves e tea a uegiuaed
Ereyadniinesnihy 0 sxdewhmsideuninglimasees f, e Wyl £, senieniya
unzidlenesnidi 1 deuaindlimaaes £ teliiaanid £, seniiiening
dgyane 18vl 18er(a FRexaumanedl
v(1) = Acos(w:* Aw)t

A = vwavesdggia FSK

wWe = 27fe

Aw= amdiilsawu

= nm
a a2 v ° { t o & a o (% < {'
a1naees gt 2.1 sfiudinsemivesases Iunasduliadygpamanduendu 2 ga duih
o 3 v A . g 4 =
g Wdeane oW on in #114 Tidaliisierites (Discontinuous Phase) Asshilimanfasuinlasyes
o & aa o § g 1 o 3 i
sedunesnudgsaAenen dagi 2.12 uazezshuidggnedldnniimauny ed ea i Wldexil
* A 1 3 -~ ‘ 3 - a - 1 v
jtafwinnnd 1 munavedyguasasa l i Fuhuaunginhisasinluasdedeyalahige
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Phase discomtinuities
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5 @ 4 vy A
g1 2.12 daygran ool 1o a Nl laideiiing
2.4.2 iovl 10@ 1n Aveguaine 3 (FSK Demodulator)
o 3 & 1 T
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] a ¢ 4 a 4 o an a & oA
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Frequency = f
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2.5 m‘s‘mﬁee‘r’mmmﬁu’mq

Qal's‘m’a'weamsdeaz‘i’u’mq&uﬂsznavé’wmsﬁi’uﬁqmmﬁaﬂuéan‘?awmzﬁﬁam'maﬁ?us'
(aueIT¥U (Carrier generation) hdayganueganiudygradeyaniadse udaSohnsvns
ﬁapgmw‘}adwan‘lﬂi«mamnmw‘i’aﬁvﬁmﬁ&mﬂuﬁigqnmmm?ﬁﬂq (RF) veandaetruisuinissd
ﬁa;apmsﬁfmafﬂn?sm?aafhﬁmmmuunﬂﬁuﬁ'mdm (CW, Continuous ‘Wave) "v’;“l‘r’t'ﬁ"vgqnmmuﬂzu
uazeIRniaeadueuduayd (Dots and Dashs) Taoilawsadndygummeidessadainmes ¥
aedaudiinwsvnoiteiuiifeesn llfumsene dadiadndygyadeyaiiswedyyad
Romeeadammeidituaintuuunadniliesdy fidedygienining (ground) Mnkasdiedenan
ﬁﬂﬁm'ﬁezummwuam"aml:zﬂawaem?mdaﬁmﬂg‘lm‘lﬁ'ﬁ"ai’:

2.5.1 29933 1edoyanonnme (Carier Generator) Tasdaunnezithinesaianvasendaaaei
(Crystal Oscillator) eve Wdggnannafaems 18ifswmswnzfndosnmd Tasdnnnatinfinade
aesyswnuuiivte it llifeusnasssesadnmmeiesneinTuan Shintsdestumsnfounmd
iasninmInaavesseresadamnssimsulasunadly

2.5.2 290 suegandyann (Modulator) sinsulasquaniAvesdygiemme Wiildnyasan
mindouutawesdeyanfedomaiifesnnds sindesedidufiaioutuainiineninsdule
sifhuasssequmindimanieg ueslaganegaiu (AM) uionTimauuegmy (FM)

2,53 2190398 (Aoplifien) Shinssmedygnelugdurudig Tudunewiianedu Fedrusy
aesvmenngatoneudiozesn llfimeeime dwmimssvesfimssaseniiunarauuiingFon
Shiaaa (Class) ani3ima Tuneaasesvers fase il

2.5.3.1 20svmgnaiae (Class A) fhasesuotsiidens wimaeduyuiitinns lunealsy
nemyndamesinszuaInasmvinendnned (Collector) HisfiToninssimAsy (Drain Current)
aasana HulwesvorouumFudu (Linear Amplifier) nﬂmmnﬁ'ammﬁ‘lﬁmneanﬁ'luﬁaﬁm'[aa
asstudygrevudd uarsesanmefithiassvoied lidesiszAniam esnimensfinsume
é’{’amw'(navhqmemaaqnnéuﬁqm;mmuﬁmﬁ’h nieRiFoniinsy 360 aem Fnfuaesugonaae
S limnedonihiasesveamida (Power Amplifier) ms13'[ﬁuﬂnﬁa‘fn‘h’r"luueswwﬁué’uﬁﬁﬁmmm
AIUARENIE (Low-power Amplifier) Aa08191% U8Vt LuLTvivles (Buffer Amplifier)

2.53.2 203wmanaid (Class B) 1Shiaesvootisensdamesuuyudiims Tuuea
nimdameieglusreanes (Cutoff) Wunnzit hifinszunlva Tnendide Lifidgeamudifies il
arzun lnafivineadnmed damsmdmmeiesinahnssumiissyadsgaveddymainidess
Yo 180 sermweadgyg et ﬁlﬁuaﬁmmma?aqnwhﬁvuﬁgmxmuﬁ’du’lunmﬁé’mmwma
doenuiighaduseimsdessesuuufiSondmsusudya (Push and Pull) Tasldrsesvmonaraiiaes
qnﬁum'v":q‘luahcﬁqmmmmmzé’r’agﬂ;mauaﬁuda:ﬂ’mﬁu‘lﬂ nvosamaiilszaninmann

P [ & [ v & & o
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NesuewhA miﬁagapmﬁ'lﬁ'ﬁé’«"m11m'?:uuﬁaphmu (Distortion) ' §niuSeiinsaestesvmdiuy
wyususyaiftenamnifiouvesdggradas
2533 2esvmmmaaed (Class AB) thisvsvosiiins lunsamsmdmaeslieglu

safifleusrdaserielinsvua Inaftvineadnmediouintenr midideidygravuduniaie:
vhanluvasvesdygnafinnnst 180 eswn ualifa 360 ssmwesgnadumeviuasitiniinmsde 1§yl
HUBYBINITVBHUUN VB UAY AT UAIuRa ) &’aﬁ1‘lv’1’ﬁna1uw{uuvaaﬁqqmﬁaanfiﬂmmu
Al

avsvnchuuaame, saad uazamaed dhiesvne@uduitin1flunsunsdgg
adimgiiinanfdounlauengn (amplitede) Wuaessuow AM unudidsdmisuuyGudaled
(IS (SSB, Single SideBand) 2evsvarmuy biBudusunesveroama® (Class ©) Miihisosdald
winhuefeadanuy AM uay FM dmiusnusiehidclugtvesiesdy (Driven), 'msqmmm'i"\
(Frequency Multiplier) unmwwmumﬁqm’{w (Final Amplifier)

2.5.3.4 249398100108 (Class ©) (hawsmauFamediignTuueaivh Wimaih

Fyaraufisedauiiieondt 180 esrmesgnraummividh Fins lueansndmaeidmivearadi
syAaniu 3 33 A luneadaodygar (Signal Bias) TueaRI89493MBUBN (Extemal Biss), Tuteaay
auies (Self Bias) azdnAtipwanhamesseseglugas 90 senia 150 s sumnsiadiiiss
ﬁ'ﬂmmtﬁaqﬁncﬁﬁnqnﬁﬁueanmﬁmaaﬂ é’ufumsﬂﬂﬁﬁﬁimmvmmﬁugnnéﬁwﬁaaﬁmsm
2903913 Tt (Resonant Tuned Circuit) e isantitafior I doyg eignadusind (sine) dn
QPR FB 1T UMITHOVes eI RUIEYIY (Parallel Tuned Circuit) Moy Winiiadaygni
maniinaiis Tsunnd welaftand135udyeenindsinaesves aeaguunuguumlszneny
dawanhdimed (Capacito) tazamdal1 (nductor) e 183 ud e eindReziRamItoneandeay
sowinanhFmesuazanh afondrlsngmsel Wawta (Fly Wheel Effect) Ssezadndyaugn
adusoiiinad Tounud vamvatuisesguisnanitmiinsssdygranininivedn
(harmonic) #hideamseanTiing Jesvesrmadannsolfithnesquaanddld Tasnsdedhiy
asr Tsmmdfadmmdihsnouiurivesdyganmidndh uasfivienimandug fide
nnm‘iﬁmwmuﬁammmxf:'uﬁmiw?’?umﬁnfu ﬁ'u'i’u'ﬁqﬁ:lszz?wimwﬁﬁﬁqﬂum:anwwmav‘?«
nua

254 29038 uitausinmsa (Impedance Matching Circuit) Funeilddmivdeudasznin
95UHIBANAING (RF amplifier) Tuudnemanie i lamdsdefmnnfige nafeshiiintaciondenm
mnfigannsesveityanits lfsBnyanilieedeisweduiiuaud Gmpedmee) vos2t03UTAIAY
aduimusundwesasessaly swesduiuausinmbs Taows ldhinesvesdninnrduimlszy Le
(Inductors and Capacitors) figUliuunIsAeag i Wi Taseisyy L uneTasaisgyl T wieervezdh

o ' 4 .
ufistalaag TminfidhununamdnG sndmessod (Toroid)
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b N . . ﬂ = 1 & & Y A o
2.5.5 299INISUIUM OB (Speech Processing Circuit) ¢ ues BnaunIEvhimIMIngIny
A ' 1 A u A o o C'l L)
dosluszupveuntesds wuluadesdegnisssnlddmivilestunvegasuanmiivly Over
o \ | s W . . &
Modulation) H8R286194842393 035115 1TEY 19193 SMAVIIRYBAABL (Voice Clipper) Ha141a
Tealumsaausinligruesdgana luminegandaygondss
2.6 in3ea3udnyeyI1al (Communications Receivers)
P!
nmmaqmsaqsumymmnammsxaaﬂvmdaﬁgm deanieemnundagnadug fignds
pomnlueime nasvoedygnandyhlifiudyagradeyafidanid Taonfadeeiueeiitlod 2
. 4
sznsfidediilededadl
2.6.1 MBEAAIA (Selectivity) musdesanuanninluniriudygialasidienisunmsyes
o 4 ") & [ 3 4 madd .. dad o
Foygufidesmadunsiniu mafuaiesiudyyiuimSiandda (Selectiviy) Hdnwanniaiy
as A 4 o W 1 o/
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#include <stdio.h>
#include <conio.h>
#include <dos.h>
#include <bios.h>
$include <stdlib.h>

void TextWindow{int xl1,int yl,int x2,int y2,int Ver,int Hor,
int LUCorner,int RUCorner,int LBCorner,int RBCorner,int fcolor,
int bcolor);

unsigned int ReadFullKey{void):

void TextTitle (void);

void TextTitle_ for_ Send(void);

void Send message (void);

void init port{int port,unsigned code);

void Setport (void):

void RecoveryBigWindow(void) ;

void RecoverySmallWindow(void);

void QuitWindow(void);

void SetBaud{void):;

void DefineAddress (void) ;

int Check_Special_Key(void):

int send port(int port,unsigned char string(l)s

int normal message(void);

int shift _message(void);

int Check_Backspace({void);

int type_message(void);

unsigned char message[200},a;

int first char, x3, ptl=9, chtest, baudl1=0x43, d, AddressNet,
check_first_ loop=1;

char c;

void main{()

{

clrscr():;
TextWindow(l,1,79,24,0xb3,0xc4,0xda,0xbf,0xc0,0xd§,WHITE,BLUE);
TextWindow(9,3,73,23,0xb3,0xc4,0xda,0xbf,0xc0,0xd9,BLACK,BLACK);
TextWindow(8,2,72,22,0xb3,0xc4,0xda,Oxbf,Oxco,0xd9,BLUE,LIGHTGRAY);
TextWindow(30,4,52,6,0xba,0xcd,0xc9,0xbb,0xc8,0xbc,BLINKIRED,LIGHTGRA

Y):
TextWindow(18,9,63,21,0xba, 0xcd, 0xc9, 0xbb, 0xc8, 0xbc, RED, LIGHTGRAY) ;
TextTitle()

while(1)
{
while(!kbhit());
chtest=ReadFullKey();
if ( (chtest>>8)==0x2d)
{
if({chtest&0x£ff)==0)
{
_AH=0;
_AL=0x3;
geninterrupt (0x10) ;
break;
}
}
if (! {(chtest&Oxff)==0))

{
TextWindow(1,1,79,24,0xb3,0xcd, Oxda, 0xb£f, 0xc0,0xd9, WHITE, BLU

E);
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TextWindow(8,3,74,10,0xb3,0xc4,0xda, 0xbf, 0xc0, 0xd9, BLACK, BLA
CK) ;

TextWindow(7,2,73,9,0xb3,0xc4,0xda, 0xbf, 0xc0, 0xd9, BLUE, LIGHT
GRAY) ;

TextWindow(8,15,74,21,0xb3, 0xc4, 0xda, Oxbf, O0xc0, 0xd9%, BLACK, BL
ACK) ;

TextWindow(7,14,73,20,0xb3, 0xc4, 0xda, 0xbf, 0xc0, 0xd9, BLUE, LIG
HTGRAY) ;

TextWindow (30, 3,52,5, 0xba, O0xcd, 0xc9, 0xbb, 0xc8, Oxbc, RED, LIGHT
GRAY) ;

TextTitle for Send();

while (1)
{
DefineAddress () ;
if(((c=="n")|{c=='N")| (c==0x1b}) | (check first loop==1))
continue;
first_char=1;
for (x3=0;x3<128;x3++) message[x3]=0xff;
textcolor (WHITE) ;
textbackground (BLUE) ;
for(x3=0;x3<=60;x3++)
{
gotoxy ¢x3+10,17);
cprintf(" ");
}
textcolor (LIGHTGRAY) ;
textbackground (LIGHTGRAY) ;
for (x3=0;x%x3<=60;x3++)
{
gotoxy (x3+8,19);
cprintf (" ");
}

Send messagel);

}

void TextWindow(int x1,int yl,int x2,int y2,int Ver,int Hor,
int LUCorner,int RUCorner,int LBCorner,int RBCorner,int fcolor,

int bcolor)
int x,y;

textcolor(fcolorx);
textbackground (bcolox) ;

for (y=yl+1l;y<y2;y++)
{
for (x=x1+1;x<x2;x++)
{
gotoxy(x,vy):;
putch (0x20) ;
}
gotoxy(x1l,y) ;putch(Ver);
gotoxy(x2,y) ;putch{Ver) ;
}
gotoxy (x1+1,vyl);
for (x=x1+1;x<x2;x++) putch(Hor);
gotoxy{x1l+1,vy2);
for (x=xl+1;x<x2;x++) putch(Hor):;
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gotoxy(xl,yl) ;putch(LUCorner);
gotoxy(x2,yl) ;putch (RUCorner) ;
gotoxy(x1l,y2);putch(LBCorner);
gotoxy(x2,y2) ;putch (RBCorner) ;

unsigned int ReadFullKey()

{

}

int keycheck;

keycheck=bioskey (1) ;
if (keycheck)

return bioskey{(0);
else

return 0;

void TextTitle()

{

}

TextWindow(19,10,62,20,0x20,0x20,0x20, 0x20,0x20, 0x20, LIGHTGRAY, LIGHTGR

AY);
textcqlor (BLUE) ;
textbackground (LIGHTGRAY) ;

gotoxy(32,5) ;cprintf ("OFFICE PAGER SYSTEM"):

gotoxy(16,7) ;cprintf ("King Mongkut's Institute of Technology
Ladkrabang”) ;

gotoxy(38,8) ;cprintf (" [KMITL]");

gotoxy(20,10) ;cprintf("Produce by.....");

gotoxy(23,12) ;cprintf("l. MR.Dejpol Chanasomboon

gotoxy(23,14) ;cprint£ ("2. MR.Pakonchai Ravipan 38013019") ;

gotoxy(23,16) ;cprintf (3. MR.Sutthi khamsri 38013032");

gotoxy(27,18) ;cprintf ("Telecommunication Engineering");

gotoxy (39,20) ;cprintf (" (3T/1)");

38013014");

void TextTitle for Send()

{

textcolor (BLUE) ;
textbackground (LIGHTGRAY) ;

gotoxy(35,2) jcprintf (" TRANSMITTER ");

gotoxy(32,4) ;cprintf ("OFFICE PAGER SYSTEM"};

gotoxy(27,6) ;jcprintf("Telecommunication Engipeering”);
gotoxy(38,7) ;cprintf (" [KMITL]");

gotoxy(40,8) ;cprintf ("1997");

gotoxy(38,14) ;cprintf (" MESSAGE ");

gotoxy(8,15) ;cprintf ("Enter message for gending,..");
TextWindow(1l,25,79,25,0x20,0x20,0x20,0x20,0x20,0x20, BLACK, LIGHTGRAY) ;

gotoxy(8,25) ;cprintf ("=QUIT %c =COM1 $%c =300 $%c =

%c",0xb3,0xb3,0xb3, 0xb3) ;

textcolor (RED) ;

textbackgrourtd (LLGHTGRAY) ;

gotoxy(3,25) ;cprintf ("Alt X");

gotoxy(18,25) ;cprintf ("F2");

gotoxy(30,25) ;cprintf ("F3");

gotoxy(41,25) jcprintf ("F4");
TextWindow(10,17,70,17,0x20,0x20,0x20,0x20, 0x20,0x20,WHITE, BLUE) ;

gotoxy(10,17);
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void Send message()

{
type message();
init_port(ptlrbaudl);
textcolor (LIGHTGRAY) ;
textbackground (LIGHTGRAY) ;
gotoxy(8,19);
cprintf ("
textcolor (BLUE) ;
textbackground (LIGHTGRAY) ;
gotoxy(8,19);
cprintf ("Message is sending..."):
send_port(ptl,message);

}

"):

void init port(int port,unsigned code)
{

_DX=port;

_AH=0;

_AL=code;

geninterrupt (0x14);
}

int send port(int port,unsigned char string[])

{

int x;

_DX=port;

_AH=1;

_AL=0xT7e;
geninterrupt (0x14);

_DX=port;

_AH=1;
_AL=AddressNet;
geninterrupt (0x14) ;
delay(10):

x=0;
do
{

a=string[x]:

_DX=port;
_AH=1;
_Al=a;
geninterrupt (0x14) ; x++;
if(_AH & 0x80)
{
textcolor (RED) ;
textbackground (LIGHTGRAY) ;
cprintf(" Message sending error.\a");gotoxy(60,19);
Check_Special Rey():
return 0;
}
}while (x<128) ;cprintf (" Sending complete.");
Check_Special_Key():
return 0;

Iv
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int type message()
{
normal_message();
if (message[x3~1]==0x0d)
{
return 0;
}
shift message():
return 0;

}

int normal_ message()
L,
gotoxy(10,17);
for (x3=0;x3<60;x3++)
{
message[x3]=Check Special Key():;
if (message[x3]==0x08)
{
message[x3-1]=0x20;
putch (0x08) ;putch (0x20) ;putch (0x08) ;
xX3-=2;
}
else
{
if (message[x3]==0x0d)
{
x34++;
return 0;
}
gotoxy(x3+10,17) ;putch(message[x3]):
}
}

return 0;

}

int shift message()
{
while (1)

{
message[x3]=Check Special Keyl();

Check Backspace() ;

if (message[x3~1]==0x0d)
{
return 0;
}

}

int Check_Backspace ()

{
int y3;

if (message[x3]==0x08)
{
if (x3<=60)

{
putch (0x08) ;putch (0x20) ;putch (0x08) ;

X3-=1;
}

else
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x3-=61;
y3=x3;
gotoxy(10,17);
while (x3<y3+60)
{
cprintf("%c“,message[x3]);
x3++;
}
first_char—-;
}
return 0;
}
else
{
if (message [x3]==0x0d)
{
x3++;
return 0;
}
else
{
if (x3<60)

{
gotoxy(x3+10,17);putch(message[x3]);

X34++;
)

else

{
gotoxy(10,17);

for(y3=first_char;y3<first_char+60;y3++)

cprintf ("%c",message(y3]);
first char++;x3++;

}
}

return 0;

}

int Check_Special_Key()
{
while (1)
{
textcolor (WHITE) ;
textbackground (BLUE) ;
while (tkbhit());
chtest=ReadFullKey{) ;
if (bioskey(2)&0x04) continue;
if((x ==0) & ( {(chtest&0xff)==0x08)) continue;
if ( (chtest>>8)==0x3c)
{
Setport();
gotoxy (x3+10,17) ;
if(message[x3-1]==0x0d)Agotoxy(60,19);
continue;

}
if { (chtest>>8)==0x3d)

{
SetBaud () ;
gotoxy (x3+410,17) ;
if (message[x3-1]==0x0d) gotoxy(60,19) ;
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continue;

}
if(((chtest>>8)==0x3e)&(message[x3hl]!=0x0d))

while(l)
{
DefineAddress():
if({c=="n"')|{c=="N")| (c==0x1b)) continue;
break;

}
gotoxy(x3+10,17);
if (message[x3-11==0x0d) gotoxy(60,19);
continue;

}
if(((chtest&Oxff)==0x1b)&(message[x3—1]!=0x0d)) continue;

if(((chtest>>8)==0x2d)&((chtest&Oxff)==0))
{
QuitWindow() ;
gotoxy (x3+10,17);
if (message[x3-1]1==0x0d) gotoxy(60,19);
continue;
}
if{(chtest&0xff)==0) continue;
if (x3==127)
{
if(((chtest&Oxff ==0x0d) | { (chtest&0xff)==0x08))
{
textcolor (LIGHTGRAY) ;
textbackground (LIGHTGRAY) ;
gotoxy(8,19);
cprintf ("
ll);
textcolor (WHITE) ;
textbackground (BLUE) ;
return chtest;
}
textcolor (RED) ;
textbackground (LIGHTGRAY) ;
gotoxy(8,19):
cprintf("End of message!!! Press ENTER for
send,please...\a"};
gotoxy(70,17) ;
continue;

}

return chtest;

void Setport{)

{

TextWindow(31,10,52,14,0x20,0x20,0x20,0x20,0x20,0x20,DARKGRAY,BLACK);
for (d=31;d<=52;d++)
{
gotoxy(d,14);
cprintf ("$c",0xcd);

}
gotoxy(38,14) ;cprintf (" MESSAGE ™)
TextWindow(30,9,51,13,0xb3,0xc4,0xda,Oxbf,Och,Ode,WHITE,GREEN);
gotoxy(38,9);cprintf(" PORT ");
gotoxy(38,10);cprintf(“l.");
gotoxy(38,12) ;cprintf ("2.");
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TextWindow(40,10,50,12,0x20,0x20,0x20,0x20,0x20,0x20,GREEN,GREEN);

textcolor (YELLOW) ;
textbackground (GREEN) ;
gotoxy(41,10);cprintf("COMl“);
gotoxy(41,12) ;cprintf ("COM2");
while (1)
{
while(!kbhit()):;
chtest=ReadFullKey () ;
textcolor (BLACK) ;
textbackground (LIGHTGRAY) ;
if({{chtest&0xff)==0x1b) break;
if ((chtest&Oxff)==0x31)
{
ptl=0;
gotoxy(21,25);cprintf("COMl");
break;
}
if ( (¢htest&0xff)==0x32)
{
‘ptl=1;
gotoxy(21,25) ;cprintf ("COM2") ;
break;
}
}
RecoverySmallWindow () ;

}

void RecoveryBigWindow()

{
TextWindow(26,6,56,14,0x20,0x20,0x20,0x20,0x20,0x20,BLUE,BLUE);

TextWindow(26,6,56y10,0x20,0x20,0x20,0x20,0x20,0x20,BLACK,BLACK);
TextWindow(ZG,6,56,9,0x20,0x20,0x20,0x20,0x20,0x20,LIGHTGRAX,LIGHTGRAY
) ¢
TextWindow(26,9,56,9,0xc4,0xc4,0xc4,0xc4,0xc4,0xc4,BLUE,LIGHTGRAY);
TextWindow(ZG,14,56,15,0x20,0x20,0x20,0x20,0x20,0x20,LIGHTGRAY,LIGHTGR
AY);
TextWindow(26,l4,56,14,0xc4,0xc4,0xc4,0xc4,0xc4,0xc4,BLUE,LIGHTGRAY);
gotoxy(40,8);cprintf("1997");
gotoxy (38,14) ;cprint£f (" MESSAGE ")
gotoxy(27,6);cprintf("Telecommunication Engineering”);
gotoxy(38,7);cprintf("[KMITL]");
gotoxy(8,15) ;jcprintf("Enter message for sending..."):;

}

void QuitWindow ()

{
TextWindow(Bl,9,52,14,0x20,0xc4,0xc4,0xc4,0xc4,0xc4,DARKGRAY,BLACK);

gotoxy(38,14);cprintf(" MESSAGE "):
TextWindow(SO,8,51,13,0xb3,0xc4,0xda,Oxbf,0xc040xd9,WHITE,GREEN);
TextWindow(3l,9,50,12,0x20,0x20,0x20,0x20,0x20,0x20,GREEN,GREEN);

textcolor (RED) ;

textbackground (GREEN) ;
gotoxy(34,9);cprintf("QUIT to MS-DOS"):
gotoxy(34,11) ;cprintf ("Are you sure 2"}
gotoxy(39,12);cprintf("(Y/N)"):

do

{
c=getch();
if((c=='y") | (c=="Y"))
{
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}

_AH=0;
_AL=0x3;
geninterrupt (0x10);
exit(0);
}
}while (! ({c=='n")| {c=="N"') | (c==0x1b)));
RecoverySmallWindow() ;

void SetBaud()

{

TextWindow (27,7, 56,15, 0x20,0x20, 0x20, 0x20, 0x20, 0x20, DARKGRAY, BLACK) ;
gotoxy(56,9) ;jcprintf ("%c",0xcd);
gotoxy(56,14) ;cprintf ("%c",0xcd);
gotoxy(8,15) ;printf ("Enter message for sending..."):
TextWindow(26,6,55,14,0xb3,0xc4,0xda,Oxbf,0xc0,0xd9,WHITE,GREEN);
gotoxy(38,6) ;cprintf(" BAUD ");
gotoxy(30,7) ;cprint£("1.");
gotoxy(30,9) ;cprintf("2.");
gotoxy(30,11) ;cprintf("3.");
gotoxy (30,13) ;cprintf("4.");
gotoxy{44,7) ;cprintf("5.");
gotoxy(44,9) ;cprintf("6.");
gotoxy(44,11) ;cprintf ("7.");
gotoxy(44,13) jcprintf("8.");
TextWindow(46,7,54,13,0x20,0x20,0x20,0x20,0x20,0x20,GREEN,GREEN);
textcolox (YELLOW) ;
textbackground (GREEN) ;
gotoxy(33,7);cprintf("llO");
gotoxy(33,9) ;cprint£("150");
gotoxy(33,11) ;cprint£f ("300");
gotoxy(33,13) ;cprintf ("6007);
gotoxy (47,7) jcprint£("1200");
gotoxy(47,9) ;cprint£("2400");
gotoxy(47,11) ;cprintf ("4800");
gotoxy(47,13) ;cprintf (¥9600") ;
while (1)
{
while(!kbhit());
chtest=ReadFullKey();
textcolor (BLACK) ;
textbackground (LIGHTGRAY) ;
if{{chtest&0xff)==0x1lb) break;
switch(chtest&prf)
{
case 0x31:baudl=0x03;
gotoxy(33,25) ;jcprintf("110 ");
break;
case 0x32:baudl=0x23;
gotoxy(33,25) ;cprintf("150 ");
break;
case 0x33:baudl=0x43;
gotoxy(33,25) ;cprintf£("300 ");
break;
case 0x34:baudl=0x63;
gotoxy(33,25) ;cprintf ("600 ");
break;
case 0x35:baudl=0x83;
gotoxy(33,25) ;cprint£("120Q");
break;
case 0x36:baudl=0xa3;

IX
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}

gotoxy(33,25);cprint£f("2400");
break; '

case 0x37:baudl=0xc3;
gotoxy(33,25) ;cprintf ("4800");
break;

case 0x38:baudl=0xe3;
gotoxy(33,25) ;cprintf ("9600");
break;

default :continue;

)
break;

}

RecoveryBigWindow() ;

void RecoverySmallWindow()

{

TextWindow(30,8,52,14, 0x20, 0x20,0x20,0x20,0x20, 0x20, BLUE, BLUE) ;

T W T W e

TextWindow(30,8,52,10,0x20,0x20,0x20,0x20,0x20,0x20,BLACK,BLACK);
TextWindow(30,8,52,9,0x20,0x20, 0x20,0x20, 0x20, 0x20, LIGHTGRAY, LIGHTGRAY
)i
TextWindow130,9,52,9,0xc4,0xc4,0xc4,0xc4,0xc4,0xc4,BLUE,LIGHTGRAY);
TextWindow(SO,14,52,14,0xc4,0xc4,0xc4,0xc4,0xc4,0xc4,BLUE,LIGHTGRAY);

L T ¥

—— e M wn % mMews  m Tm e R WY R TR

- w

“

B e

Y- W Pm

-

}

gotoxy (40, 8) ;cprint£("1997");
gotoxy (38,14) ;cprintf (™ MESSAGE ");

void DefineAddress{()

{

int x4,x5,SubAddl, SubAdd2;
char Address[3]:

TextWindow(31,10,52,14,0x20, 0x20,0x20, 0x20, 0x20,0x20, DARKGRAY, BLACK) ;

for (d=31;d<=52;d++)
{
gotoxyl(d,14);
cprintf ("%c", Oxcd) ;

}
gotoxy(38,14) ;cprintf (" MESSAGE ") ;

TextWindow(30,9,51,13,0xb3,Oxc4,0xda,Oxbf,Och,Oxd9,WHITE,GREEN)5

gotoxy(37,9) ;cprintf (" ADDRESS “);
gotoxy(31,10) ;cprintf ("Address of receiver.");

TextWindow(31,11,50,12,0x20,0x20,0x20,0x20,0x20,0%x20, YELLOW, GREEN) ;

gotoxy(40,12);
for (x4=0;x4<3;x4++)
{
while (tkbhit{));
x5=ReadFullKey () ;
Address[x4]=x5; '
if (((x5>>8)==0x2d) & ( (x5&0xf£f)==D))
{
QuitWindow () ;
return;
}
if ((x4>0)&{({int)Address[x4] &0xff)==0x08))
{
putch (0x08) ;putch (0x20) ;putch (0x08) ;
x4-=2;
continue;

}
if({x4==2) & ({(int)Address[x4]&0xff))==0x0d) break;
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if((((int)Address[x4] &0x£f)==0x1b) & (check first loop==0)) break;
1£((!'{((int)Address[x4]<=57}&((int)Address{x4]>=48))) | (x4==2))
{
x4=--;
continue;
}
gotoxy(40+x4,12) ;putch (Address[x4]):
}
RecoverySmallWindow() ;
if(!'({(int)Address[x4] &0xff)==0x1b))
{
SubAddl={int)Address[0]-48;
SubAdd2=(int)Address[1]-48;
AddressNet={SubAddl1*10) +SubAdd2;
textcolor (BLACK) ;
textbackground (LIGHTGRAY) ;
gotoxy (44,25) ;cprintf ("%d", SubAddl) ;
gotoxy{45,25) jcprintf ("$d", SubAdd2) ;
}

check first loop=0;c=0;
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;************************************************************************

;****************** Office Pager SYstem e e e e ok ok v e e e e e e e e ok ok

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

3
'
}
» DB4 EQU P1.0
¢ DB5 EQU P1.1
! DB6 EQU P1.2
{ DB7 EQU P1.3
i RS EQU P1.4
V' orw EQU P1.5
E EQU P1.6
KEY1 EQU P3.4
[ KEY2 EQU P3.5
. KEY3 EQU P3.2
| SPEAKER EQU P3.3
; RsT EQU P2.3
10 EQU P2.4
SCLK EQU P2.5
[ WDI EQU P1.7
f HOUR EQU 30H
i MIN EQU 31H
i sEc EQU 32H
DATE EQU 33H
I MONTH EQU 34H
| YEAR EQU 35H
* A_HOUR EQU 36H
* A _MIN EQU 37H
A _DATE EQU 38H
[ A monTH EQU 39H
i A_YEAR EQU 3AH
' A FLAG EQU 3BH
E M1_FLAG EQU 3CH
*  M2_FLAG EQU 3DH
. M3_FLAG EQU 3EH
| M4 FLAG EQU 3FH
M5 FLAG EQU 40H
! M6_FLAG EQU 418
. MI_FLAG EQU 42H
E M8_FLAG EQU 43H
I M9_FLAG EQU 44H
1 M10_FLAG EQU 45H
' EM_POINTER H EQU 46H
EM _POINTER L EQU 47H
MS_POINTER H EQU 48H
f  MS_POINTER L EQU 49H
t  INT_FLAG EQU 4AH
! END FLAG EQU 4BH
NUM EQU 4CH .
AREA EQU ADH
CHK_RECV EQU 4EH
IN_AREA EQU 4FH
M1_LOCATE EQU 0080H
M2_LOCATE EQU 0180H
M3_LOCATE EQU 0280H
M4_LOCATE EQU 0380H

M5_LOCATE EQU 0480H

T e GmE B e i

il
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M6_LOCATE EQU 0580H
M7_LOCATE EQU 0680H
MB_LOCATE EQU 0780H
M9_LOCATE EQU 0880H
M10_LOCATE  EQU 0980H
R_HOUR EQU 1000H
R_MIN EQU 1001H
R_DATE EQU 1002H
R_MONTH EQU 1003H
R_YEAR EQU 1004H =~
R_A_HOUR EQU 1005H
R_A_MIN EQU 1006H
R_A_DATE EQU 1007H
R_A_MONTH EQU 1008H
R_A_YEAR EQU 1009H
R_A_FLAG EQU 100AH
R M1 FLAG EQU 100BH
R_M2_FLAG EQU 100CH
R_M3_FLAG EQU 100DH
R_M4_FLAG EQU 100EH
R_M5_FLAG EQU 100FH
R_M6_FLAG EQU 1010H
R_M7_FLAG EQU 1011H
R_M8_FLAG EQU 1012H
R_M9_FLAG EQU 1013H
R M10_FLAG  EQU 1014H

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

;********************* S T A R T de de e e o ok I ok ke ke e ke de e ok ek ke ke

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

ORG  0000H
START: LJIMP MAIN

ORG  0003H

INTO_VEC: LJIMP INTO_KEY

1 ORG 000BH

;INT_TO VEC:  LJMP WDOG
ORG  0023H
INT_RI_VEC: LJMP RECEIVE

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

;************************** M A I N hhhhkhhkhkhhhhhhhkhkhkhhkhhdhhhkhh

;**k*********************************************************************

*** Main program ***

MAIN: MOV A, #100
LCALL  DELAY ms
LCALL  OUT_ALL
LCALL  CHECK
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LOOP1:

LPO:

LP1:

LOOP2:

RETURN1:

RETURNZ2:

RETURN3:

RETURN4 :

RETURNS5:

MOV
MOV
CLR
MOV
MOV
LCALL
LCALL
LCALL
LCALL

LCALL
MOV
LCALL
LCALL
MOV
MOV
CJINE
MOV
JMP

MOV
CJINE
LJMP

LCALL
MOV
LCALL
LCALL
MOV
LCALL
MOV
LCALL
LJMP

MOV
MOV
MOV
MOV
RETI

MOV
MOV
MOV
MOV
RETI

MOV
MOV
MoV
MOV
RETI

MOV
MOV
MOV
MOV
RETI

MOV
MOV
MOV

IN_AREA, #0FFH
AREA, #00H
P3.1

IE, #00H
IP,#90H

WAIT
INIT_LCD1
PLOT
SERIAL RX

KEEP_ALL
INT_FLAG, #00H
INIT LCD1
SHOW1

IE, #93H
A,A_FLAG

A, #00H, LP1
PCON, #01H

$

A,A FLAG
A, #O0FFH, LPO
READY TIME

KEEP_ALL

INT_FLAG, #0FFH

INIT LCD2
SHOW2

A, #200
DELAY MS
A, #200
DELAY_MS
MAP2_SCANK

SP, #09
DPTR, #LOOP1
09, DPH
08, DPL

SP, #09H
DPTR, $RECV4
09,DPH
08, DPL

SP, #09H
DPTR, #RECV3
09, DPH
08,DPL

SP, #09H
DPTR, #RECV10
09,DPH
08, DPL

SP, #09H
DPTR, #RECV11
09, DPH

III

;Distable Interrupt

;First Rx,next INTO

sWait for initial LCD
:Initial LCD,curser off
;Plot special character
;Ready for receive massage

;Initial LCD,curser off
;Show mapl
;Enable interrupt

;Disable alarm clock
;1Idle mode

;Enable alarm clock
+Ready alarm clock

;Initial LCD,curser on
;Show map2

;Scankey on map2

;Start SP at LOOP1

;Start SP at RECV4

:Start SP at RECV3

:Start SP at RECV10

;Start SP at RECV1l
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MoV 08, DPL
RETI

RETURN6: Mov SP, #09H
MOV DPTR, #RECV6 ;Start SP at RECV6
MOV 09,DPH
MOV 08, DPL
RETI

WDOG: PUSH Acc
MoV A, IN_AREA
GJINE A, #00H, WD1
SETB P2.6
MoV A, #1
LCALL  DELAY_SEC
CLR P2.6
POP Acc
WD1: RETI

o************************************************************************

;*********** R E I~ E I AY4 E M BE S 5 A G E e de Kk de ke dr
;************************************************************************

: *** Ready for receive message ***

SERIAL_RX: MOV PCON, #00H 3 SMOD=0
MOV SCON, #50H ;Serial model
MOV TMOD, #22H ;Timerl, 2 mode2
MOV TH1, #0A0H ;300 baud
MOV THO, #00H
SETB TR1 ;Start timerl
SETB TRO ;Start timero0
RET

*¥* Receive massage and get in massage location ***

RECEIVE: MOV IE, #92H ;Disable interrupt

MOV R7,AREA

RECVO: JNB RI,$
CLR RI
MOV A, SBUF
CJNE A, #7EH, RECVS
JNB RI,$
CLR RIT
MOV A, SBUF
MOV NUM, A

CINE A, #00H,RECV12
LCALL  EM _LOCATE
LJMP  RECV1

RECV12: CINE A, #01H,RX DELAY
LCALL  EM_LOCATE

RECV1: MOV RO, #128 ;Receive 128 byte
RECV2: MoV IN_AREA, #00H
JNB RI,S$
CLR RI
MOV A, SBUF
RECV5: MOV DPH,EM POINTER H ;Move empty locate pointer
in DPTR

MOV DPL,EM POINTER L
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RECV6:

RECV3:
RECV4:

RECV13:

RECV7:

RECV10:

RECV9:

RECV1l:

RX DELAY:

RX1:

MOVX
INC
LCALL

DJNZ
MOV

LCALL
MOV
LCALL
MOV
LCALL

MOV
MOV
CJINE
LJMP
LJMP
MOV
CJINE
LCALL
MOV
LJMP
CJINE
LCALL
MOV
LJMP

INC
CJINE
MOV
LCALL
MOV
LCALL
LJIMP
MOV
CJINE
LJMP
LJMP

MOV
MOV
CJINE
LJMP
LJMP

MOV
MOV

CLR
MOV
DJINZ
MOV
LJIMP

@DPTR, A
DPTR
GET_POINTER1

RO, RECV2
IN_AREA, #O0FFH

INIT_LCD1
A, #00H
WRITE_CHR
A, #01H
WRITE CHR

IE, #93H
A,INT FLAG

A, #OFFH, RECV3
RETURN3
RETURN2

A, NUM :
A, #00H, RECV13
BEEP1

IE, #93H
LOOP1

A, #01H, RECV7
BEEP1

IE, #93H
LOOP1

R7
R7, #20,RECV9
AREA, #00H
OUT_AREA

A, #1

DELAY_SEC
RECVS6

A, INT_FLAG

A, $0FFH, RECV10
RETURN4
RETURN1

AREA, R7

A, INT FLAG

A, #OFFH, RECV11
RETURNS
RETURN1

RO, #128
IN_AREA, #00H
RI,$

RI

A, SBUF

RO, RX1
IN_AREA, #0FFH
RECV6

: *** Check for empty locate ***

EM_LOCATE:

EM1:

MOV
MOV
CJINE

R1, #10
RO, #M1_FLAG
@QRO, #00H, EM2

;Get new empty locate

;Initial LCD,curser off
;Write 'speaker'

;Write 'wave'

;Check old map

;Beep.. Beep...

;Check old map

;Check old map
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; *** Set pointer at empty message location

SET_LOCATE:
SLO:

SL1:

SL2:

SL3:

SL4:

SLS:

SL6:

SL7:

SL8:

SL9:

LJMP
INC
DJNZ
LCALL
MOV
MOV
LCALL
RET

CJNE
MOV
MOV
LCALL
RET
CJINE
MOV
MOV
LCALL
RET
CJINE
MOV
MOV
LCALL
RET
CJINE
MOV
MOV
LCALL
RET
CJINE
MOV
MOV
LCALL
RET
CJINE
MOV
MOV
LCALL

CJINE
MOV
MOV
LCALL

CJINE
MoV
MOV
LCALL
RET
CJINE
MOV
MOV
LCALL

CJINE
MOV
MOV
LCALL

SET_LOCATE
RO

R1,EM1

AUTO DEL_MESSAGE
M1 _FLAG, #0FFH
DPTR, #M1_LOCATE
GET_POINTER1

RO, #M1_FLAG, SL1
@RO, #0FFH

DPTR, #M1_LOCATE
GET POINTER1

RO, #M2_FLAG, SL2
@RO, #0FFH

DPTR, #M2_LOCATE
GET_POINTERL

RO, #M3_FLAG, SL3
@QRO, #0FFH

DPTR, #M3_LOCATE
GET_POINTER1

RO, #M4_FLAG, SL4
@RO, #OFFH

DPTR, #M4_LOCATE
GET POINTERI

RO, #M5_ FLAG, SL5
@RO, #OFFH

DPTR, #M5_LOCATE
GET POINTER1

RO, #M6_FLAG, SL6
@RO, #0FFH

DPTR, #M6_LOCATE
GET_POINTER1

RO, #M7_FLAG, SL7
@RO, #0FFH

DPTR, #M7_LOCATE
GET POINTERL

RO, #M8_FLAG, SL8
@RO, #OFFH

DPTR, #M8_LOCATE
GET_POINTERI

RO, #M9_FLAG, SL9
@RO, #OFFH

DPTR, #M9_LOCATE
GET_POINTERI

RO, #M10_FLAG, SL10

@RO, #0FFH

DPTR, #M10_LOCATE

GET_POINTER1

;Auto delete massage

;Get new locate pointer

o de ¥

VI
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SL10:

*** Get pointer ***

GET_POINTER1:

pointer

RET
LJMP

MOV

MOV
RET

SET LOCATE

EM_POINTER H,DPH

EM_POINTER L,DPL

*** Delete message ***

AUTO_DEL MESSAGE:

KEEP_ALL:

K Al:

CHECK:

CHK1:

CHK2:

MOV
MOV
MOV
MoV
MoV
MoV
MoV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
Mov
RET

MOV
MOV
MOV
MOV
MOVX
INC
INC
DJINZ
RET

MOV
MOV
MOV
MOVX
MOV
INC
INC
DJINZ
RET

MOV
MoV
CJINE
INC
DJINZ
RET
CJINE
INC
DJNZ
RET

EM_POINTER_H, #00H
EM_POINTER_ L, #00H
MS_POINTER H, #00H
MS_POINTER L, #00H

END_FLAG, #00H
M1_FLAG, #00H
M2_FLAG, #00H
M3_FLAG, #00H
M4_FLAG, #00H
M5_FILAG, #00H
M6_FLAG, #00H
M7_FLAG, #00H
M8_FLAG, #00H
M9 FLAG, #00H
M10_FLAG, #00H

R1,#26
RO, #A HOUR
DPTR, #R_A_HOUR
A, GRO

@DPTR,A

DPTR

RO

R1,K Al

R1, #26
RO, #A_ HOUR
DPTR, #R_A_HOUR
A, @DPTR

@RO,A

DPTR

RO

R1,0 Al

.

R1, #11
RO, #A FLAG
@RO, #00H, CHK2
RO

R1, CHK1

@RO, #0FFH, CHK3
RO
R1l,CHK1

;Get new empty locate

;Auto delete message
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CHK3:

OUT_AREA:

QUAl:

MOV
INC
DJINZ
RET

LCALL
MOV
MOV
CLR
MOVC

LCALL

INC
DJNZ

MOV

LCALL

MOV
MOV
CLR
MOVC

OUAZ:

LCALL

INC
DJINZ
RET

OUA_DATA1l:
OUA_DATAZ2:

DB '
DB ‘'

@RO, #00H
RO
R1,CHK1

INIT LCD1
RO, #16

DPTR, #OUA_DATAL
A

A, GA+DPTR
WRITE CHR

DPTR

RO, OUA1

A, #40H
GOTODD

RO, #16
DPTR, $OUA_DATA2
A

A, GA+DPTR
WRITE CHR

DPTR

RO, OUA2

OuUT OF f

SERVICE AREA! '

VIII

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

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

R

E A D Y

A

¢ de Je Je Je e de e ok de ke

L A R M

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

*%* Check alarm clock ***

READY TIME:

MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MoV
MOV
LCALL
MOV
MOV
LCALL
LCALL
MoV
LCALL

LJMP

READY ALARM:

MOV

CJINE

MOV

CJINE
MoV
CJINE

R1,#HOUR
R2, #85H
STATUS

R1, #iMIN
STATUS

R1, #DATE
R2, #87H
STATUS

R1, #MONTH
R2, #89H
STATUS

R1, #YEAR
R2, #8DH
STATUS
READY ALARM
A, #20
DELAY SEC
READY TIME

A, YEAR
A,A_YEAR, PASS
A, MONTH

A,A MONTH, PASS
A, DATE
A,A_DATE, PASS

;Check alarm and time
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MoV
CJINE
MOV
CJNE
LCALL
PASS: RET

STATUS: MoV
LCALL
LCALL
RET

A, HOUR
A,A HOUR, PASS
A,MIN
A,A MIN,PASS
BEEP2

A,R2
COM_TIME
RD_TIME

;Beep Beep Beep Beep..

IX

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

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

N T E

U P T

o de dc e e de de e de ok de de Kk e de ok

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

;Wait for interrupt INTO

;Goto map2

INTO KEY: JNB IEO, $
MOV A, #255
LCALL  DELAY MS
LJIMP LOOP2

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

prFdkkkkkkkdkkkk g H [0} W P L

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

; *** Plot special character pattern on LCD ***

PLOT: PUSH ACC
MOV RO, #64
MOV A, #00H
LCALL GOTOCG
MOV DPTR, #DATA PLOT
PL1: CLR A
MOVC A, GA+DPTR
LCALL WRITE_CHR
INC DPTR
DJNZ RO, PL1
POP ACC
RET

DATA PLOT: DB 01H,03H,1DH,11H, 1DH,03H, 01H, 00H
DB 04H, 02H, 09H, 05H, 09H, 02H, 04H, O0H
DB OEH,15H,17H,11H, OEH, 00H,00H, 00H
DB 1FH,11H,11H4,11H,11H,1FH,00H, OCH
DB 06H,09H, 02H, 04H, OFH, 00H, 00H, O0H
DB 02H, 06H, OAH, 1FH, 02H, 00H, 00H, 00H
DB 1FH, 1BH, 11H, 1BH, 1BH, 1FH, 00H, 00H
DB OEH,15H,17H,11H, OEH,11H, 00H, O00H

SHOW1: PUSH Acc
MOV A, #00H
LCALL  GOTODD
MOV A, #00H
LCALL  WRITE_CHR
MOV A, #20H
LCALL  WRITE_CHR
POP acc
RET

SHOW2: MoV A, #00H

LCALL GOTODD

;Write !

% e de g e % de e v e o e ke e e ok

;Set CG RAM address 00

i Speaker
;Wave

iClock

;No massage
;2

;4

;Massage
;Alarm clock

;Set DD RAM address 00

;Write 'speaker'

;Set DD RAM address 00
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SUB_SHOW2:

SWO:

SWl:

SW2:

SW3:

SW4:

SW5:

LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

CJINE
MOV
LCALL
LJMP

MoV
CJINE
MOV
LCALL

MOV
CJINE
MOV
LCALL
LJIMP
CJINE
MOV
LCALL
LJMP

INC
CJINE

MOV
LCALL

MOV
LCALL
RET

TIME

A, #408
GOTODD

A, #00H
WRITE CHR
A, #01H
WRITE_CHR
A'#i '
WRITE_CHR

A,A_FLAG
A, #00H, SW1
A, #02H
WRITE_CHR
SW2

A,A_FLAG
A, #O0FFH, SWO
A, #07H
WRITE CHR

R1, #M1_FLAG
@R1, #00H, SW4
A, #03H

WRITE CHR

SW5

@R1, #OFFH, SW2
A, #06H

WRITE CHR
SWS5

R1.
R1,#46H, SW3

A, #24H
WRITE CHR

A, #43H
GOTODD

;Show time

;Write 'speaker'
;Write 'wave'

;Write ' '
;If alarm off

;Write 'clock!'

:If alarm on

;Write 'alarm clock'

:1f massage f£lag=00H
;Write 'no massage'

:1f massage flag=0FFH
;Write 'no massage'

;Write '$!

;Set DD RAM address 43

************************************************************************

.********************

S ¢

D Je % e F 3 e e de & de K e K de e dedede e

.************************************************************************

;*** Sound Beep.....

BEEP1:

BEP:

PUSH
PUSH
PUSH
PUSH
PUSH
MOV
MOV
LCALL
MOV
LCALL
DJNZ
POP
POP
POP

BeeP.s,s. . *FF

00
01

02

63

AcC

R3, #10
R2, #30
BEP0

A, #255
DELAY_MS
R3, BEP
AcC

03

02
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POP
POP
RET

BEPO: MOV
BEP1: CPL
MOV
DJNZ
CPL
MOV
DJINZ
DJNZ
DJINZ
BEP2: RET

*** Sound Beep Beep Beep Beep......!

BEEP2: MOV
PUSH
PUSH
PUSH
PUSH
PUSH
MOV

BEPP: MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
DJINZ
POP
MOV
LCALL
POP
POP
pOP
POP
RET

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

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

01
00

R1,#100
SPEAKER
RO, #60
RO, $
SPEAKER
RO, #60
RO, $
R1,BEP1
R2,BEPO

A _FLAG, #00H
00

01

02

03

ACC

R3, #20
R2, #5
BEPO

A, #100
DELAY MS
R2, #5
BEPO

A, #100
DELAY MS
R2, #5
BEPO

A, #100
DELAY_ MS
R2, #15
BEPO

A, #150
DELAY MS
R3, BEPP
ACC

A, #30
DELAY_ SEC
03

02

01

00

L C

D

XI

**********************************************

khkhhhkhkdhhhhkhkhhhddhdd

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

; *** TInitial LCD

WAIT: MOV
LCALL
MOV

%k k

A, #15
DELAY_MS
A, #03H

;Wait 15mS
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INIT LCD1:

MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
LCALL
MOV
MOV
LCALL
LCALL
. MOV
LCALL
MOV
LCALL
RET

LCALL
MOV
LCALL
MOV
LCALL
MoV
LCALL
RET

P1,A
STROBE
A#5
DELAY, MS
A, #03H
P1,A
STROBE
A #l
DELAY MS
A, #03H
P1,A
STROBE
BUSY
A, #02H
P1,A
STROBE
BUSY

A, #28H
COM_LCD
A, #06H
COM_LCD

**%* Tnitial LCD for cursexr off ***

WAIT
A, #0CH
COM_LCD
A, #01H
COM_LCD
A, #5
DELAY MS

;Wait 5mS

:Wait 1msS

;Display-on, curser~off

:Clear display

;Delay 5mS

*** Tnitial LCD for curser on not blink ***

INIT_LCD2:

blink

LCALL
MOV

LCALL
MOV
LCALL
MOV
LCALL
RET

WAIT
A, #0EH

COM_LCD
A, #01H
COM_LCD
A, #5
DELAY_MS

*** Send command to LCD **+

CoM_LCD:

PUSH
SWAP
MOV
CLR
CLR
LCALL
POP
MoV
CLR
CLR
LCALL
RET

ACC
A

P1,A
RS

RW
STROBE
ACC
P1,A
RS

RW
STROBE

;Display-on, curser-on,not

;Clear display

;Delay 5mS
o 9
) T

177 f{ VS‘ "'90

XII
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**% Strobe for enable LCD ***

STROBE: SETB E
LCALL DELAY
CLR E
RET

*** Write Data To DD or CG RAM ***

WRITE_CHR: PUSH ACC
SWAP A
MOV P1,A
SETB RS
CLR RW
LCALL STROBE
POP ACC
MOV Pl,A
SETB RS
CLR RW
LCALL STROBE
RET

*** Goto DD RAM address of LCD ***

GOTODD: PUSH ACC
SWAP A
MOV P1l,A
CLR RS
CLR RW
SETB DB7
LCALL STROBE
POP ACC
MOV P1l,A
CLR RS
CLR RW
LCALL STROBE
RET

-
14

*%** Goto CG RAM address of LCD ***

GOTOCG: PUSH ACC
SWAP A
MOV P1,A
CLR RS
CLR RW
SETB DB6
LCALL STROBE
POP ACC
MOV P1,A
CLR RS
CLR RW
LCALL STROBE
RET

*%* Wait for ready ,check busy flag ***

BUSY: CLR RS
SETB RW

Bl: LCALL STROBE
JB DB7,Bl1

CLR RW

XIII
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;*****************************ﬁ******************;***********************

; * de % Delay e de

DELAY: MOV
DEL: NOP
DJINZ

RET

: % Je Kk Delay Je o e

DELAY MS: PUSH
PUSH
MOV
DD: DJNZ
DJINZ
DJNZ
POP
POP
RET

DELAY SEC: PUSH
PUSH
MoV

DDD: MOV
LCALL
L,CALL
LCALL
LCALL
DJINZ
POP
POP
RET

R3, #0FH

R3,DEL

ACC

B, #0

B, $ ;500 us AT 12 MHZ
B, $ :500 us AT 12 MHZ

ACC,DD

ACC

AcC
B

B,A

A, #250
DELAY MS
DELAY MS
DELAY MS
DELAY_MS
B, DDD

B

AcC

3250 mS
:500 mS
2750 mS
21000 mS

;******************************************************************#*****

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

R

T

C

hhkdkdkhhkhkhkhkhhhddddhddkddhdekd

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

; *** Tnjtial RTC ***

INIT RTC: MoV
MoV
MOV
MOV
MOV
MoV

MOV
MOV
MOV
MOV
MOV
RET

HOUR, #00H
MIN, #00H
SEC, #50H
DATE, #01H
MONTH, #12H
YEAR,#97H

A_HOUR, #00H
A_MIN, #01H
A_DATE, #01H
A_MONTH, #12H
A_YEAR, #97H

*** Set initial to RTC ***

SET_INIT_RTC: CLR

RST
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LCALL
SETB
LCALL
MOV
MOV
LCALL
MoV
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MoV
MOV
LCALL
MOV
MoV
LCALL
MoV
MoV
LCALL
MOV
MOV
LCALL
RET

; *%* Show time ***

TIME:

READ_TIME:

READ DAY:

LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
RET

PUSH
MOV
MOV
LCALL
MOV
LCALL
MOV
MoV
LCALL
MOV
MOV
LCALL
LCALL
POP
RET

MOV
MOV
LCALL
MOV

DELAY
SCLK
DELAY
R1, #8EH
R2, #00H
S_W_TIME
R1, #84H
R2,HOUR
S_W_TIME
R1, #82H
R2,MIN
S_W_TIME
R2, SEC
S_W_TIME
R1, #86H
R2, DATE
S_W_TIME
R1, #88H
R2,MONTH
S_W_TIME
R1, #8CH
R2, YEAR
S_W_TIME
R1, #8EH
R2, #80H
S_W_TIME

READ_TIME
A, #04H
WRITE_CHR
A, #05H
WRITE_CHR
A'#l 1
WRITE_CHR
READ_DAY

Acc
R1, #HOUR
R2, #85H
S_R_TIME
A, #3AH
WRITE_CHR
R1, #MIN
R2, #83H
S_R_TIME
R1, #SEC
R2, #81H
COM_TIME
RD_TIME
AcC

R1, #DATE
R2, #87H
S_R_TIME
A, #2FH

;Open write protect

;Set hour

;Set minute

:Set sec

;Set date

;Set month

;Set year

;Write protect

;Read time

;Read date,month, year

;Read hour

ottt M
I

;Read minute

sRead date

;H/"

XV
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LCALL
MOV
MOV
LCALL
MOV
LCALL
MOV
MOV
LCALL
RET

WRITE_CHR
R1, #MONTH
R2, #89H

S R TIME
A, #2FH
WRITE_CHR
R1, #YEAR
R2, #8DH

S R TIME

XV1

:Read month

;"/"

;Read year

*** Send command and read time from RTC ***

S_R _TIME:

COM_TIME:

CT:

RD TIME:
RT:

CHANGE:

MOV
LCALL
LCALL
LCALL
RET

CLR
SETB
MoV
RRC
MOV
LCALL
DJN2Z
RET

MOV
LCALL
MOV
RRC
DJNZ
MOV
CLR
RET

PUSH
PUSH
SWAP
SETB
SETB
CLR
CLR
LCALL
POP
SETB
SETB
CLR
CLR
LCALL
POP
RET

A,R2
COM_TIME
RD_TIME
CHANGE

SCLK
RST

RO, #08H
A

I0,C
PLUSEUP
RO,CT

RO, #08H
PLUSEDW
C,IO

A

RO, RT
@Rr1,A
RST

ACC
Acc

A

ACC.4
ACC.5
ACC.6
ACC.7
WRITE CHR
AcC

ACC.4
AcCC.5
ACC.6
ACC.7
WRITE CHR
Acc

;Change data from BCD
;to character pattern

; *** Send command and write time for RTC ***

S_W_TIME:

PUSH
CLR
LCALL
SETB
LCALL

ACC
SCLK
DELAY
RST
DELAY
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WRITE:

L2:

MOV
LCALL
MOV
LCALL
CLR
LCALL
POP
RET

PUSH
MOV
RRC
MOV
LCALL
DJINZ
POP
RET

A,R1
WRITE
A,R2
WRITE
RST
DELAY
ACC

ACC

RO, #08H

A

Io,C
PLUSEDW
RO, L2
ACC

*%% Clock for RTC **+*

PLUSEUP:

PLUSEDW:

CLR
NOP
SETB
NOP
RET

SETB
NOP
CLR
NOP
RET

SCLK

SCLK

SCLK

SCLK

XVII

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

%
;************ S C
;************************************************************************

A N

;*** Scan keybord on map 2 ***

MAP2_ SCANK:

DLYO:
DLY1:
DLY2:
SKO0:

SK1:

SK2:

SK3:

MoV
LCALL
MoV
MOV
MoV
JB
LCALL
JB
LCALL
LJMP
JB
LCALL
JB
LCALL
LJMP
JB
LCALL
JB
LCALL
LJMP
DJINZ
DJINZ
DJINZ

A, #43H
GOTODD
R4, #10H
R5, #00H
R6, #00H
KEYZ, SK1
BOUNCE
KEYZ, SKO
BOUNCE
SHIFTR
KEY3, SK2
BOUNCE
KEY3, SKO
BOUNCE
ENTER
KEY1, SK3
BOUNCE
KEY1, SKC
BOUNCE
SHIFTL
R6, SKO
R5,DLY2
R4,DLY1

K

E

Y

B

(0]

R

D

* de sk ded ks ke ke ok
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LJMP

SHIFTR: PUSH
MOV
LCALL
POP
INC
CJINE
MOV
LCALL
SFRO: LJMP

SHIFTL: PUSH
MoV
LCALL
POP
DEC
CJNE
MOV
LCALL
SFLO: LJMP

ENTER: CJINE
LJMP

EN1: CJNE
LJMP

EN2: CJNE
LJIMP

EN3: CJINE
LJMP

EN4: CJNE
LJMP

EN5: CJNE
LJMP

ENG: CJINE
LJIMP

EN7: CJNE
LJMP

ENB: CJNE
LJMP

EN9: CJINE
LJMP

EN10: CJINE
LJMP

EN11: CJINE
LJMP

EN12: LJMP

BOUNCE: PUSH
MOV
LCALL
POP
RET

RETURN1

AcC
A, #14H
COM_LCD
AcC

A

A, #4FH, SFRO
A, #43H
GOTODD

DLYO

ACC
A, #10H
COM_LCD
ACC

A

A, #42H, SFLO
A, #4EH
GOTODD

DLYO

A, #43H,EN1
SET_MODE

A, #44H,EN2
MESSAGE1

A, #45H, EN3
MESSAGE2

A, #46H, EN4
MESSAGE3

A, #47H, EN5
MESSAGE4

A, #48H,EN6
MESSAGES

A, #49H, EN7
MESSAGES6

A, #4nH, ENS
MESSAGE7

A, #4BH, EN9
MESSAGES

A, #4CH, EN10
MESSAGE9

A, #4DH, EN11
MESSAGELO0
A, #4EH,EN12
DEL_MESSAGE
DLYO

AcCC
A, #80
DELAY MS
ACC

XVIII

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

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

M E S

S

A

G

E
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;************************************************************************

7 *** Message ***
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MESSAGEl:

MESSAGE2:

MESSAGE3:

H *kdk Qub *hk*

SUB_NO_MS:

} dededede ke khhk

MESSAGEA4:

MESSAGES:

MESSAGEG6:

MESSAGE7:

MESSAGES:

LCALL
MOV
CJINE
MOV
LCALL
LIMP

LCALL
MOV
CJINE
MOV
LCALL
LJMP

LCALL
MOV
CJUNE
MOV
LCALL
LJMP

LJMP

LCALL
MOV
CJINE
MoV
LCALL
LJIMP

LCALL
MoV
CJINE
MOV
LCALL
LJMP

LCALL
MOV
CJNE
MOV
LCALL
LJIMP

LCALL
MOV
CJINE
MOV
LCALL
LJMP

LCALL
MOV
CJNE
MOV
LCALL
LJMP

INIT_LCD1
A,M1_FLAG

A, #0FFH, SUB_NO_MS
DPTR, #M1_LOCATE
SHOW_MS

LOOP2

INIT LCD1
A,M2_FLAG

A, #OFFH, SUB_NO_MS
DPTR, #M2_LOCATE
SHOW_MS

LOOP2

INIT_LCD1
A,M3_FLAG

A, #OFFH, SUB_NO_MS
DPTR, #M3_LOCATE
SHOW_MS

LOOP2

NO_MS

INIT_LCD1
A,M4_FLAG

A, $0FFH, SUB_NO_MS
DPTR, #M4_LOCATE
SHOW_MS

LOOP2

INIT_LCD1
A,M5_FLAG

A, #0FFH, SUB_NO_MS
DPTR, #M5_ LOCATE
SHOW_MS

LOOP2

INIT LCD}
A,M6 FLAG

A, #0FFH, SUB_NO_MS
DPTR, #M6_LOCATE
SHOW_MS

LOOP2

INIT_LCD1
A,M7_FLAG

A, #0FFH, SUB_NO_MS
DPTR, #M7_LOCATE
SHOW_MS

LOOP2

INIT_LCD1
A,M8_FLAG

A, #0FFH, SUB_NO_MS
DPTR, #M8_LOCATE
SHOW_MS

LOOP2

XIX
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MESSAGE9:

MESSAGE10:

GET_POINTERZ:

SHOW_MS:

CMP1:

CMP2:

CMP3:

CMP4:

LCALL
MOV
CJINE
MOV
LCALL
LJMP

LCALL
MOV
CJNE
MOV
LCALL
LJMP

MOV
MOV
RET

LCALL
LCALL
MoV
CINE
MOV
LCALL
LJIMP
LCALL
LCALL
LCALL
MOV
CJINE
MOV
LCALL
LJMP
LCALL
LCALL
LCALL
MoV
CINE
MOV
LCALL
LJMP
LCALL
LCALL
LCALL
MoV
CJINE
MOV
LCALL
LIMP
LCALL
LCALL
RET

INIT_LCD1
A,M9_FLAG

A, #0FFH, SUB_NO_MS
DPTR, #M9_LOCATE
SHOW_MS

LOOP2

INIT LCD1

.A,M10_FLAG

A, #OFFH, SUB_NO_MS
DPTR, #M10__LOCATE
SHOW_MS

LOOP2

MS POINTER I, DPL
MS_POINTER H,DPH

GET_POINTER2
READ MS
A,END_FLAG

A, #0FFH, CMP1
END_FLAG, #00H
NEXT_MS

LOOP2
GET_POINTER2
NEXT MS

READ MS
A,END_FLAG

A; $0FFH, CMP2
END_FLAG, #00H
NEXT_MS

LOOP2
GET_POINTER2
NEXT MS

.READ Ms
A,END_FLAG

A, #0FFH, CMP3
END_FLAG, #00H
NEXT Ms

LOOP2
GET_POINTER2
NEXT MS

READ MS
A,END_FLAG

A, #0FFH, CMP4
END_FLAG, #00H
NEXT Ms

LOOP2
GET_POINTER2
NEXT MS

; *** Read massage from RAM ***

READ MS:

MSGO:

LCALL
MOV
Mov
MOV

INIT_LCD1

RO, #16
DPL,MS_POINTER L
DPH,MS_POINTER_H

XX
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MSGOO0:

MSG1:

MSGl1:

MSG22:

MOVX
CJNE
MOV
RET
LCALL
INC
LCALL
DJINZ

MOV
LCALL

MOV
MOV
MOV
MOVX
CJINE
MOV
RET
LCALL
INC
LCALL
DJNZ
RET

A, @DPTR
A, #0DH, MSGO0
END_FLAG, #0FFH

WRITE_CHR
DPTR
GET POINTER2
RO,MSGO

A, #40H
GOTODD

RO, #16
DPL,MS_POINTER L
DPH,MS_POINTER H
A, QDPTR

A, #ODH,MSG11
END_FLAG, #OFFH

WRITE CHR
DPTR

GET POINTER2
RO, MSG1

; *** Scan key3 for next page ***

NEXT_MS:
NMO:
NM1:
NM2:
NM3:

; *** No massage ***

NO_MS:

NMS1:

NO:

MOV
MOV
MOV
JB
LCALL
JB
LCALL
RET
DJNZ
DJN?Z
DJINZ
RET

LCALL
MOV
LCALL
MOV
MOV
CLR
MOVC
LCALL
INC
DJNZ
MOV
LCALL
LJMP

R4, #20H
R5, #00H
R6, #00H
KEY3,NM4
BOUNCE
KEY3,NM3
BOUNCE

R6,NM3
R5,NM2
R4,NM1

INIT LCD1
A, #03H
GOTODD
RO, #10
DPTR, #NO
A

A, @A+DPTR
WRITE_CHR
" DPTR

RO, NMS1
A #1
DELAY_SEC
LOOP2

DB 'NO MESSAGE'
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i
1 *** Delete message ***

DEL MESSAGE: LCALL INIT LCD2

MOV RO, #16
MOV DPTR, #DEL_DATA
DMS1: CLR A

MOVC A, @A*DPTR
LCALL WRITE_CHR
INC DPTR

DJNZ  RO,DMS1
LCALL  SUB_SHOW2
LJMP  DEL_SCANK

—— - e

| DEL_DATA: DB ' Delete Message '

b. ;*** Scan keybord on delete massage map ***

DEL_SCANK: MOV A, $43H
) LCALL  GOTODD
b DLYOD: MOV R4, #07H
§ DLY1D: MOV R5, #00H
DLY2D: MOV R6, #00H

i SKOD: JB KEY2, SK1D
¥ LCALL  BOUNCE

JB KEY2, SKOD

LCALL BOUNCE
LJMP SHIFTRD

SK1D: JB KEY3, SK2D
LCALL  BOUNCE
JB KEY3, SKOD

My

LCALL  BOUNCE
LJMP  ENTER DEL

' SK2D: JB KEY1, SK3D
I LCALL  BOUNCE
JB KEY1, SKOD

LCALL BOUNCE
LJMP SHIFTLD
SK3D: DJINZ R6, SKOD
DJINZ R5,DLY2D
DJINZ R4,DLY1D
LJMP LOOP2

BT e pemm e W

i SHIFTRD: PUSH ACC
E MoV A,#14H
: LCALL COM_LCD
, POP ACC
: INC A
: CINE A, #4FH, SFROD
' MoV A, #43H
' LCALL,  GOTODD
' SFROD: LJMP DLYOD _
' SHIFTLD: PUSH ACC
MOV A, #10H
LCALL  COM_LCD
POP ACC

DEC A

i T T

i
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CJINE A, #42H, SFLOD

MoV A, #4EH
LCALL GOTODD
SFLOD: LJMP DLYOD

ENTER DEL: CJNE A, #43H,EN1D
LJMP  DEL_SCANK

EN1D: CJINE A, #44H,EN2D
MOV M1_FLAG, #00H
LJMP DEL_MESSAGE
EN2D: CJNE A, #45H,EN3D
MOV M2_FLAG, #00H
LJIMP DEL_MESSAGE
EN3D: CJNE A, #46H,EN4D
MOV M3_FLAG, #00H
LJMP DEL_MESSAGE
EN4D: CJNE A, #47H,EN5D
MoV M4_FLAG, #00H
LJMP DEL_MESSAGE
EN5D: CJNE A, #48H,EN6D
MOV M5 FLAG, #00H
LJMP DEL_MESSAGE
EN6D: CJNE A, #49H,ENTD
MOV M6_FLAG, #00H
LJIMP DEL_MESSAGE
EN7D: CJNE A, #4RH,ENSD
MoV M7_FLAG, #00H
LJMP DEL_MESSAGE
ENSD: CJINE A, #4BH,EN9D
MOV M8 FLAG, #00H N
LJMP DEL_MESSAGE
EN9D: CINE A, #4CH,EN10D
MOV M9 FLAG, #00H
LJMP DEL_MESSAGE
EN10D: CJINE A, #4DH,EN11D
MOV M10 FLAG, #00H
LJIMP DEL_MESSAGE
EN11D: CJINE A, #4EH,EN12D
LJMP DEL_SCANK
EN12D: LJIMP DLYOD

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

1y
;********** 5 E i D A T E & T I M E % % e de ke ke ke
;************************************************************************

*** Select set time mode 6r set date mode ***

.
[ 4

SET_MODE: LCALL  INIT LCD1
MOV A, #02H
LCALL  GOTODD
MoV RO, #13
MOV DPTR, #S_DATAL
STMO: CLR A

MOVC A, GA+DPTR
LCALL WRITE CHR

INC DPTR

DJNZ RO, STMO
MOV A, #42H
LCALL GOTODD
MOV RO, #13

MOV DPTR, #S_DATA2
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STM1:

DLY3:
DLY4:
DLY5:

MKO:

DLY6:
DLY7:
DLY8:

MT2:

CLR
MOVC
LCALL
INC
DJNZ

MOV
LCALL
MOV
LCALL

MOV
MOV
MOV
JB
LCALL
JB
LCALL
LaMp

JB
LCALL
JB
LCALL

LCALL
MOV
LCALL
MoV
LCALL
MOV
LCALL

MOV
MOV
MOV

JB
LCALL
JB
LCALL
LJMP

JB
LCALL
JB
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

DJNZ
DJINZ
DJNZ
LJMP

A
A, @A+DPTR
WRITE_CHR
DPTR

RO, STM1

A, #01H
GOTODD

A, #7EH
WRITE CHR

R4, #12H
R5, #00H
R6, #00H
KEY3,MTO
BOUNCE

KEY3,MKO
BOUNCE

SET_T D

KEY1,MT2
BOUNCE
KEY1,MTO
BOUNCE

A, #01H
GOTODD

A, #20H
WRITE_CHR
A, #41H
GOTODD

A, #7EH
WRITE CHR

R4, #12H
R5, #00H
R6, #00H

KEY3,MT1
BOUNCE
KEY3,MK1
BOUNCE
ALARM_MODE

KEY1,MT3
BOUNCE
KEY1,MT1
BOUNCE

A, #01H
GOTODD

A, #7EH
WRITE CHR
A, #41H
GOTODD

A, #20H
WRITE CHR

R6,MKC
R5,DLY5
R4,DLY4
LOOP2

XXIV
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S_DATAL:
S_DATAZ:

DJINZ
DJINZ
DJNZ
LJMP

R6,MK1
R5,DLY8
R4, DLY7
LOOP2

DB ‘'Set Time/Date’

DB 'Set Alarm

; *** Show set time map ***

SET_T_D¢

SHOW_T_D:

;3 *** Show

PRESS:

**%* Scan keybord on set time map ***

T_D_SCANK:
DLY9:
DLY10:
DLY11:
TSKO:

TSK1:

LCALL
MOV
LCALL
LJMP

LCALL
MOV
LCALL
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
LCALL
RET

SHOW_T_D
A, #01H
GOTODD
T_D_SCANK

INIT LCD2
A, #00H
GOTODD
READ TIME
A, #04H
WRITE_CHR
A, #05H
WRITE_CHR
A, #20H
WRITE CHR
READ_DAY
PRESS

l+l and IAY Kdkk

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MoV
LCALL
RET

MOV
MOV
MOV
JB

LCALL

JB

LCALL

LJIJMP
JB

LCALL

A, #40H
GOTODD
A, #2BH
WRITE CHR
A, #47H
GOTODD
A, #7EH
WRITE_CHR
A, #4FH
GOTODD
A, #03H
WRITE_CHR
A, #01H
GOTODD

R3, #12
R5, #00
R6, #00

KEY1,TSK1

BOUNCE

KEY1, TSKO

BOUNCE
UP_HOUR

KEY3, TSK2

BOUNCE

:Set DD RAM addtess 00

;Read time
;Write '2°

sWrite '4°
;Wrtie ' '

;Read date

;Set DD RAM address 40
;Write '+!'

;Set DD RAM address 47
;Write '>'

;Set DD RAM address 4F
;Write 'Save & Exit'’

;Set DD RAM address 01

13



JB KEY3,TSKO
LCALL BOUNCE
LJMP SAVE EXIT
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TSK2: JB KEY2, TSK3
LCALL  BOUNCE
JB KEY2, TSKO
LCALL  BOUNCE
LJMP  LEFTO

TSK3: DINZ  R6,TSKO
DJNZ  RS,DLY1l
DINZ,  R4,DLY10
LJMP  LOOP2

r

LEFTO:

LFOO:

LFO1:

LF02:

INC
INC
INC
CJINE
LJMP
CJINE
MOV
LCALL
LJMP
LCALL
LJIMP
INC
INC
LCALL
LJMP

. kR When press '>l Je kR

A
A

A

A, #07, LEOO
LF02

A, #12H, LFO1
A, #01H
GOTODD

T D _SCANK
UP3

T D_SCANK
A

A

UP2

LF01

; PR When press l+l 5 b d

UP_HOUR:

UPH:

GETHH:

GETHL:

UP_MIN:

CJINE
MOV
CJUNE
MOV
LJIMP
INC
LCALL
CJINE
MOV
SWAP
INC
LCALL
CJINE
MOV
LJIMP
SWAP
MOV
LJIMP
PUSH
MOV
CALL
MOV
POP
ANL
LJMP

CJINE
MOV

A,#01H,UP_MIN
A, HOUR
A, #23H,UPH
HOUR, #00H
SET_TIME H

A

SETH

A, #0FAH, GETHL
A, HOUR

A

A

CLRH

A, #03H, GETHH
HOUR, #20H
SET_TIME H
A

HOUR, A
SET_TIME H
ACC

A,HOUR

SETL

HOUR, A

AcCC

HOUR, A
SET_TIME H

A, #04H,UP_DATE

A,MIN
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UPMI:

GETMIH:

GETMIL:

UP_DATE:

UPD:

GETDH:

GETDL:

UP_MONTH:

UPM:

CJINE
MOV
LJIMP
INC
LCALL
CJINE
MoV
SWAP
INC
LCALL
CJINE
MOV
LJIMP
SWAP
MOV
LJMP
PUSH
MOV
CALL
MOV
POP
ANL
LJMP

CJINE
MOV
CINE
MOV
LJIMP
INC
LCALL
CINE
MOV
SWAP
INC
LCALL
CINE
MoV’
LJMP
SWAP
MOV
LJMP
PUSH
MoV
CALL
MOV
POP
ANL
LJMP

CJNE
MOV
CJINE
MOV
LJMP
INC
LCALL
CJINE
MOV
SWAP
INC

A, #59H, UPMI

MIN, #00H
SET_TIME_MI
A

-SETH

A, #0FAH, GETMIL
A,MIN

A

A

CLRH

A, #06H, GETMIH
MIN, #50H
SET_TIME_MI
A

MIN, A
SET_TIME MI
ACC

A,MIN

SETL

MIN,A

ACC

MIN, A
SET_TIME MI

A, #09H,UP_MONTH
A, DATE

A, #31H,UPD
DATE, #01H
SET DATE D

A

SETH

A, $0FAH, GETDL
A,DATE

A

A

CLRH

A, #04H, GETDH
DATE, #30H
SET .DATE D
A

DATE, A
SET_DATE D
ACC

A, DATE

SETL

DATE, A

ACC

DATE, A
SET_DATE_D

A, #0CH,UP_YEAR
A, MONTH

A, #12H, UPM
MONTH, #01H
SET_DATE M

A

SETH

A, #OFAH, GETML
A, MONTH

A

A

XXVII
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GETMH:

GETML:

UP_YEAR:

UPYO:

UPY:

GETYH:

GETYL:

LCALL
CJNE
MOV
LJMP
SWAP
Mov
LJIMP
PUSH
MOV
CALL
MOV
pOP
ANL
LJMP

CINE
MOV
CINE
MoV
LIMP
CINE
MOV
LJIMP
INC
LCALL
CINE
MoV
SWAP
INC
LCALL
CINE
MOV
LJIMP
SWAP
MOV
LIMP
PUSH
MOV
CALL
MOV
POP
ANL
LJIMP

*dek Gulp *hkHh

SUB_TD_SCANK: LJMP

*%% Set time ***

SET_TIME H:

SET_TIME MI:

LCALL
LCALL
MOV
LCALL
LJMP

LCALL
LCALL
MOV
LCALL
LJMP

CLRH

A, #02H, GETMH

MONTH, #10H
SET_DATE M
A

MONTH, A
SET_DATE M
AcC

A, MONTH
SETL
MONTH, A
AcC
MONTH, A
SET_DATE_M

A, #0FH, SUB_TD_SCANK
A, YEAR
A, #20H,UPYO
YEAR, #97H
SET_DATE Y
A, #99H, UPY
YEAR, #00H
SET_DATE Y

A

SETH

A, #0FAH, GETYL
A, YEAR

A

A

CLRH

A, #03H, GETYH
YEAR, #20H
SET DATE Y
A

YEAR, A
SET_DATE Y
ACC

A, YEAR

SETL

YEAR,A

ACC

YEAR,A
SET_BATE_Y

T_D_SCANK

SET_INIT_RTC
SHOW_T_D

A, #01H
GOTODD
T_D_SCANK

SET_INIT RTC
SHOW_T_D

A, #04H
GOTODD
T_D_SCANK
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'SET_DATE_D:

SET_DATE_M:

SET_DATE Y:

.
’

SAVE_EXIT:

LCALL
LCALL
MOV
LCALL
LJMP

LCALL
LCALL
MOV
LCALL
LJIMP

LCALL
LCALL
MOV
LCALL
LJMP

SET_INIT RTC
SHOW_T D

A, #09H
GOTODD
T_D_SCANK

SET_INIT RTC
SHOW_T_D

A, #0CH
GOTODD
T_D_SCANK

SET_INIT RTC
SHOW_T_D

A, #OFH
GOTODD

T _D_SCANK

*** Saye time/date and exit ***

LCALL SET_INIT RTC

LJMP

LOOP2

XXIX

;Set DD RAM address 05

;Set DD RAM address 08

;Set DD RAM address OB

;*************************************;***********i**********************

;*************** 5
;********************************************************************i***

.
14

ALARM_MODE:

ALMO:

DLY12:
DLY13:
DLY14:

AKO:

LCALL
MOV
LCALL
MOV
MOV
CLR
MOVC
LCALL
INC
DJINZ
MOV
LCALL
MOV
MOV
CLR
MOVC
LCALL
INC
DJINZ

MOV
LCALL
MOV
LCALL

MOV
MOV
MOV
JB
LCALL
JB

E T A

*** Select alarm on/off mode ***

INIT_LCD1
A, #04H
GOTODD
RO, #9

DPTR, #A DATA1l

A
A,@A+DPTR
WRITE_CHR
DPTR

RO, ALMO
A, #44H
GOTODD
RO, #9

DPTR, #A_DATA2

A
A, GA+DPTR
WRITE_CHR
DPTR

RO, ALM1

A, #03H
GOTODD
A, #TEH
WRITE_CHR

R4, #12
R5, #00
R6, #00
KEY3,ATO
BOUNCE
KEY3,AKO

J de e e do ke Ao ok ko de e kokeok de ke de ke ok

R M
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ATO:

DLY15:
DLYlé6:
DLY17:

AT1l:

AT2:

AT3:

A DATAl:
A DATA2:

LCALL
LJMP

JB
LCALL
JB
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

MOV
MOV
MOV

JB
LCALL
JB
LCALL
MOV
LJMP

JB
LCALL
JB
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

DJINZ
DJNZ
DJNZ
LJMP

DJNZ
DJNZ
DJNZ
LJMP

BOUNCE
SET_ALARM

KEY1,AT2
BOUNCE
KEY1,ATO
BOUNCE

A, #03H
GOTODD

A, #20H
WRITE_CHR
A, #43H
GOTODD

A, #7EH
WRITE_CHR

R4, #12H
R5, #00H
R6, #00H

KEY3,AT1
BOUNCE
KEY3, AK1
BOUNCE
A_FLAG, #00H
LOOP2

KEY1,AT3
BOUNCE
KEY1,AT1
BOUNCE

A, #03H
GOTODD

A, #7EH
WRITE CHR
A, #43H
GOTODD

A, #20H
WRITE CHR

R6,AKO
R5,DLY14
R4,DLY13
LOOP2

R6,AK1
R5,DLY17
R4,DLY16
LOOP2

DB 'Alarm ON ‘'
DB 'Alarm OFF'

XXX

j************************************************************************

;*************** A
;************************************************************************

L A R

; *** Show set alarm map ***

SET_ALARM:

LCALL
MOV

SHOW_ALARM
A, #01H

M

M

A

P

& d Je de de e e de ke K de e o e e ok
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SHOW_ALARM:

LCALL
LJMP

LCALL
MOV
LCALL
LCALL
LCALL
RET

GOTODD
AL_SCANK

INIT LCD2

A, #00H ;Set DD RAM address 04

GOTODD
READ ALARM
PRESS

*%% Tnitial alarm ***

; ***+ Read alarm buffer and show set alarm

READ ALARM:

; *** Scan keybord on alarm map

Al _SCANK:
DLY18:
DLY19:
DLY20:

DSKO:

DSK1:

DSK2:

DSK3:

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
RET

MOV
MOV
MOV

JB
LCALL
JB
LCALL
LJMP
JB
LCALL
JB
LCALL
LJMP
JB
LCALL
JB
LCALL
LJIMP

* %k

A,A;HOUR
CHANGE

A #':¢
WRITE_CHR
A,A;MIN
CHANGE

A, #04H
WRITE_CHR
A, #05H
WRITE_CHR
A,#' 1
WRITE_CHR
A,A .DATE
CHANGE
A’#l/l
WRITE_CHR
A,A;MDNTH
CHANGE
A'#l/|
WRITE_CHR
A,A _YEAR
CHANGE

% ok %

R4, #12H
RS, #00H
R6, #00H

KEY1,DSK1
BOUNCE

KEY1, DSKO
BOUNCE

UP_A HOUR

KEY3, DSK2
BOUNCE

KEY3, DSK1
BOUNCE
SAVE_ALARM
KEY2, DSK3 ,
BOUNCE

KEY2, DSK2
BOUNCE

LEFT1

:Read date,month, year

XXXI
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DJNZ
DJINZ
DJINZ
LJMP

R6, DSKO
RS, DLY20
R4,DLY19
LOOP2

i *** When press key '>' ***

LEFT1:

LF10:

LF1}:

LF12:

UP_A_HOUR:

UPAH:

GETAHH:

GETAHL:

UP_A_MIN:

UPAMI:

INC
INC
INC
CJNE
LJMP
CJNE
MOV
LCALL
LJMP
LCALL
LJIMP
INC
INC-
LCALL
LJIMP

CJINE
MOV
CJINE
MOV
LJIMP
INC
LCALL
CJINE
MOV
SWAP
INC
LCALL
CJINE
MOV
1.JMP
SWAP
MOV
LJMP
PUSH
MOV
CALL
MoV
POP
ANL
LJMP

CJINE
MOV
CJINE
MOV
LJIMP
INC
LCALL
CJINE
MOV
SWAP
INC
LCALL

A
A

A

A, #07,LF10
LF12

A, #12H,LF11
A, #01H
GOTODD

AL _SCANK
up3
AL_SCANK

A

A

Up2

LF11 :

A, #01H,UP_A MIN
A,A_HOUR

A, #23H,UPAH
A_HOUR, #00H
SET_ALARM H

A

SETH

A, #OFAH, GETAHL
A,A HOUR

A

A

CLRH

A, #03H, GETAHH
A_HOUR, #20H
SET_TIME H

A

A_HOUR,A

SET ALARM H
AccC

A, X HOUR
SETL
A_HOUR,A

Acc

A_HOUR,A
SET_ALARM H

A,#04H,UP_A DATE
A,A MIN

A, #59H, UPAMI

A MIN, #00H
SET_ALARM MI

A

SETH

A, #OFAH, GETAMIL
A,A MIN

A

A

CLRH

XXXII
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GETAMIH:

GETAMIL:

UP_A DATE:

UPAD:

GETADH:

GETADL:

UP_A_MONTH:

UPAM:

GETAMH:

GETAML:

CJNE
MoV
LJMP
SWAR
MOV
LJIMP
PUSH
MoV
CALL
MOV
POB”

LJMP
CJINE

CJINE
MOV
LJMP
INC
LCALL
CJNE
MOV
SWAP
INC
LCALL
CJNE
MOV
LJIMP
SWAP
MOV
LJMP
PUSH
MOV
CALL
MOV
POP
ANL
LJIMP

CJINE
MOV
CJINE
MOV
LJMP
INC
LCALL
CJINE
MOV
SWAP
INC
LCALL
CJINE
MOV
LJMP
SWAP
MoV
LJMP
PUSH
MOV
CALL

A, #06H, GETAMIH
A MIN, #50H
SET_ALARM MI
A

A_MIN,A
SET_ALARM MI
AcC

A,A MIN

SETL
A_MIN,A

Acc

A_MIN,A
SET_ALARM MI

A, #09H,UP_A MONTH
A,A DATE

A, #31H,UPAD

A DATE, #01H
SET_KALARM D

A

SETH

A, #0FAH, GETADL
A,A DATE

A

A

CLRH

A, #04H, GETADH
A DATE, #30H
SET_ALARM D
A

A DATE,A
'SET_ALARM D
ACC

A,R DATE
SETL

A DATE,A

ACC

A DATE,A
SET_ALARM D

A, #OCH,UP_A YEAR
A,A MONTH

A, #12H, UPAM
A_MONTH, #01H
SET_ALARM M

A

SETH

A, #0FAH, GETAML
A,A_MONTH

A

A

CLRH

A, #02H, GETAMH
A_MONTH, #10H
SET_ALARM M
A

A_MONTH,A
SET_ALARM M
acC,
A,A_MONTH
SETL

XXXITI
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UP_A_YEAR:

UPAYO:

UPAY:

GETAYH:

GETAYL:

MOV
POP
ANL
LoMP

CJINE
MOV
CJINE
MOV
LJMP
CJINE
MOV
LJMP
INC
LCALL
CJINE
MOV
SWAP
INC
LCALL
CJINE
MOV
LJIMP
SWAP
MOV
LJMP
PUSH
MOV
CALL
MOV
POP
ANL
LJMP

; *** Set alarm ***

SET_ALARM H:

SET_ALARM MI:

SET_ALARM D:

SET_ALARM M:

SET_ALARM Y:

LCALL
MOV
LCALL
LJMP

LCALL
MOV
LCALL
LJMP

LCALL
MOV
LCALL
LJMP

LCALL
MOV
LCALL
LJMP

LCALL
MOV
LCALL
LJMP

A_MONTH,A
AcCC

A MONTH,A
SET_ALARM M

A, #0FH, SUB_AL SCANK

A,A YEAR

A, #20H, UPAYO

A_YEAR, #97H
SET ALARM Y
A, #99H, UPAY
A_YEAR, #00H
SET_ALARM Y
A

SETH

A, #0FAH, GETAYL

A,A YEAR
A

A

CLRH

A, #03H, GETAYH

A_YEAR, #20H
SET_ALARM Y
A

A_YEAR,A
SET_ALARM Y
AcC

A,A YEAR
SETL

A YEAR,A
ACC

A YEAR,A
SET_ALARM Y

SHOW_ALARM
A, #01H
GOTODD

AL SCANK

SHOW_ALARM
A, #04H
GOTODD

AL SCANK

SHOW_ALARM
A, #09H
GOTODD
AL_SCANK

SHOW_ALARM
A, #0CH
GOTODD
AL_SCANK

SHOW_ALARM
A, #0FH
GOPODD
AL_SCANK

;Set DD RAM address

:Set DD RAM address

:Set DD RAM address

;Set DD RAM address

;Set DD RAM address

01

04

09

oc

OF



f ; *%% Sub * k%
| SUB AL _SCANK: LJMP  AL_SCANK

P, x%% Save and exit ***

SAVE_ALARM: MOV A_FLAG, #0FFH
LJMP LOOP2

* 3 **% Inc curser right 3 block ***

; UP3: PUSH ACC

| MoV A, #14H

: LCALL  COM_LCD

. MOV A, #14H

: LCALL  COM_LCD

} MOV A, #14H

! LCALL  COM_LCD

' POP ACC

: RET

! UP2: PUSH ACC

X MOV A, #14H
LCALL COM_LCD

' MOV A, #14H
LCALL  COM _LCD

. POP ACC

’ RET

*** Set and clear accumulator ***

SETH: SETB RUETH
SETB ACC.6
SETB ACC.5
'SETB ACC.4
RET

SETL: SETB ACC.0
SETB ACC.1
SETB ACC.2

, SETB ACC.3
! RET
CLRH: CLR ACC.7
b CLR ACC.6
CLR ACC.5
CLR ACC.4
RET
! END

e X m = M

-
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MAXIMN

Microprocessor Supervisory Circuits

General Description

The MAX691A/MAXE93A/MAXBOOL/MAXB00M micro-
processor (UP) supervisory circuits are pin-compatible
upgrades to the MAX691, MAX693, and MAX695. They
improve performance with 30uA supply current, 200ms
typ reset active delay on power-up, and 6ns chip-
enable propagation delay. Featares include write pro-
tection of CMOS RAM or EEPROM, separate watchdog
outputs, backup-battery switchover, and a RESET out-
put that is valid with Voc down to 1V. The-MAX691A/
MAX800L have a 4.65V typical reset-threshoid voltage,
and the MAX693A/MAXB00M's reset threshold is 4.4V
typical. The MAX80O0L/MAX80OM guarantee power-fail

Features

¢ 200ms Power-OK/Reset Timeout Period

¢ 1pA Standby Current, 30uA Operating Current

4 On-Board Gating of Chip-Enable Signals,
10ns Max Delay

¢ MaxCap™ or SuperCap™ Compatible

¢ Guaranteed RESET Assertion to Voo ™ 1V

¢ Voitage Monitor for Power-Fail or Low-Battery
Wamning

¢ Power-Fall Accuracy Guaranteed to 2%

accuracies to £2%. {MAX80OL/M)
4 Avalable in 16-Pin Narrow SO and Plastic
Applications DiP Packages
Computers Ordering information
Cortroliers PART TEMP. RANGE PIN-PACKAGE
Intelligent instruments MAXEP1ACPE 0Ct+70T 16 Plastic DIP
Automotive Systems MAX691ACSE 0Ct0+70T 16 Namow SO
Critical uP Power Monitorin MAX691ACWE 0Ct+/0T 16 Wide SO
H 9 MAX69TAC/D 0Cw+70C __ Dice’
Typical Operating Circuit MAX69TAEPE  -40Tto +85 T 16 Plastic SO
MAXG691AESE  40Cto+85C 16 Namrow SO
REGOTOR MAXGITAEWE  -40Tto +85C 16 Wide SO
& -2 o S0 MAX691AEJE 40 Ct0+85C 16 CERDIP
-3-,-[ MAX6OTAMJE  -55Cto+125¢C 16 CERDIP

\¥:

(Ve BATTON

Vour

SYSTEM STATUS INDICATORS

“MaxCap

Ordering information continued on last page.
* Dice are specified at Ty = +25 C.

INOCSX VIV T008XVIWVEGIXYIWY LEOXVIN

Pin Configuration
TOPVIEW —r
VBATT [ 6] ReseT
f vour [21 15] RESET
Ye: [3] msmana 4l ™
o[} maxpoa  fis]
BATTON {5 ‘“m’,?‘g‘;ﬁ‘ [12] CEour
0SCIN[7] [10] 7O
osc st g [9] pri
DIPISO

™ SuperCap is a registered trademark of Baknor Industries. ™ MaxCap is a registered trademark of The Carborundum Corp.

Maxim integrated Products 1

MAXIM
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Microprocessor Supervisory Circuits

Pin Description
PIN | NAME FUNCTION
1 VBATT Battery-Backup Input. Connect to extemal battery or capacitor and charging circuit. If backup battery is not
used, connect to GND.
Output Supply Voltage. When Vcc is greater than VBATT and above the reset threshold, VouT connects to
2 VouT | Vce. When Vg falls below VBATT and is below the reset threshold, VouT connects to VBATT. Connect a 0.1pF
capachor from Vout to GND. Connect Vout to Vg if no backup battery is used.
3 Vcc | Input Supply Vokage, 5V input.
4 GND | Ground. OV reference for all signals.
Battery On Output. When Vourt switches to VBATT, BATT ON goes high. When Vout switches to Ve, BATT ON
5 | BATTON | goes low. Connect the base of a PNP through a current-limiting resistor to BATT ON for Vout current require-
ments greater than 250mA,
6 |owWU TOW LINE output goes low when Vcc falls below the reset threshold. it rewms high as soon as Vo rises above
the reset threshold.
Extemnal Oscillator Input. When OSC SEL is unconnected or driven high, a 10pA puli-up connects from VouT to
7 OSCIN 0OSC IN, the internal oscillator sets the reset and watchdog timeout periods, and OSC IN selects between fast
and slow watchdog timeout periods. When OSC SEL is driven low, the reset and watchdog timeout perfods may
be set either by a capacitor from OSC IN to ground or by an extemal clock at OSC IN (see Figure 3.)
Oscillator Select. When OSC SEL is unconnected or driven high, the intemal oscillator sets the reset delay and
8 | OSCSEL | watchdog imeout period. When OSC SEL is low, the extemal oscillator input (OSC IN) is enabled (see Table 1).
OSC SEL has a 10pA intemal pull-up.
9 PFI Power-Fail Input. This is the noninverting inputto the power-fail comparator. When PFiis less than 1.25V, PFO
goes low. When PFlis not used, connect Pl to GND or Vouyt .
10 5T0 Power-Fail Output. This is the output of the power-fail comparator. PFO goes low when PFl is less than 1.25V.
This is an uncommitted comparator, and has no effect on any other imtemnal circuitry.
Watchdog Input. WOI is a three-level input. If WDI remains either high or low for longer than the watchdog time-
1 WDl out period, WDO goes low and reset is asserted for the reset timeout period. WDO remains fow until the next tran-
sition at WDI. Leaving WDI unconnected disables the watchdog function, WDI connects to an internal voltage
divider between VouT and GND, which sets it to mid-supply when feft unconnected.
12 | CEouT Chip-Enable Output. CE QUT goes low only when CE INis low and Vcc is above the reset threshold. f CE IN is
low when reset is asserted, CE OUT will stay low for 15ps or until CE IN goes high, whichever occurs first.
13 CEIN | Chip-Enable Input. The input to chip-enable gating circuit If CE IN is not used, connect CE IN to GND or Vour.
Watchdog Output. If WDI remains high ot low fonger than the watchdog timeout period, WDO goes low and reset
14 WOO | is asserted for the reset timeout period. WDO retusns high on the next transition at WD. WD remains high if
WDI is unconnected.
15 | mEeEr |RESE Owput goes low whenever Vcc falls below the reset threshold. RESET wilt remain low typically for 200ms
after Vg crosses the reset threshold on power-up.
16 | RESET | RESET is an active-high output. It is open drain, and the inverse of RESET.

Detailed Description  guaranteed to be valid down to Vg = 1V, and an

The MAX691A/MAXE93AMAXBOOL/MAXBOOM's

external 10kQ pull-down resistor on RESET insures

RESET and RESET uts  that it will be valid with Ve down to GND (Figure 1).
As Ve goes below 1V, the gate drive to the RESET

and RESET outputs ensure that the pP (with reset  output switch reduces accordingly, Increasing the

Inputs asserte

d either high or low) powers up in @ rpg and the saturation voltage. The 10kQ pull-down

known state, and prevents code-execttion erors dur-  resistor Insures the paraliel combination of switch plus

ing power-down or brownout conditions.

resistor Is around 10kQ and the output saturation voit-
age Is below 0.4V while sinking 40pA. When using a

The RESET output is active low, and typically sinks v
3.9mA at 0.1V saturation voltage in its active state.  10k@ external pull-down resistor, the high state for
Whon deasserted. RESET sources 1.6mA at typically ~ RESET output with Ve = 4.75V will be 4.5V typical.

For battery voltages 2 2V connected to VBATT, RESET

- 0.5V. RESET output is open drain, active high, J
and typically sinks 3.2mA with a saturation voltage of  and RESET remain valid for Vcc from OVt 5.5V.

0.1V. When no backup battery is used, RESET output is

Vour

MAXLMA
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Microprocessor Supervisory Circuits

g L 10 4P RESET
MR
MAXG97A *
MAXGI2A

RESET 4] i 1 =
Y=

ty = RESET TIMEOUT PERIOD
t2 = NORMAL WATCHDOG TIMEOQUT PERIOD
t3 = WATCHDOG TIMEOUT PERIOD IMMEDIATELY AFTER RESET

ﬁ%re 1. Adding an external pull-down resistor ensures
is valid with Vcc down to GND.

RESET and RESET are asserted when Vg falls below
the reset threshold (4.65V for the MAX691A/MAXB00L,
4.4V for the MAX693A/MAXB00M) and remain asserted
for 200ms typ after V¢ rises above the reset threshold
on power-up (Figure 5). The devices’ battery-
switchover comparator does not affect reset assertion.
However, both reset outputs are asserted in battery-
backup mode since Vgc must be below the reset
threshold to enter this mode.

Watchdog Function
The watchdog monitors P activity via the Watchdog
Input (WDI). If the pP becomes inactive, RESET and
RESET are asserted. To use the watchdog function,
connect WDI to a bus line or uP /O line. If WDI
remains high or low for longer than the watchdog time-
out period (1.6sec nominal), WDO, RESET, and %E’SEI
are asserted (see RESET and RESET Outputs section,
and the Watchdog Output discussion on this page).

Watchdog Input
A change of state (high to low, low to high, or a mini-
mum 100ns pulse) at the Watchdog Input (WD1) during
the watchdog period resets the watchdog timer. The
watchdog default timeout is 1.6sec.

To disabie the watchdog function, leave WDI floating.
An internal resistor network (100kQ equivalent imped-
ance at WDI) biases WDI to approximately 1.6V.
internal comparators detect this level and disable the
watchdog timer. When Vg is below the reset thresh-
old, the watchdog function is disabled and WDI is dis-
connected from its internal resistor network, thus
becoming high impedance.

Figure 2. Watchdog Timeout Period and Reset Active Time

Watchdog Output
The Watchdog Output (WDO) remains high if there is a
transition or pulse at WD} during the watchdog timeout
period. The watchdog function is disabled and WDO is
a logic high when Vcc is below the reset threshold, bat-
tery-backup mode Is enabled, or WD} is an open circutt.
In watchdog mode, if no transition occurs at WDI during
the watchdog timeout period, RESET and RESET are
asserted for the reset timeout period (200ms typical).
WDO goes low and remains low until the next transition
at WD! (Figure 2). If WD is held high or low indefinttely.
RESET and RESET will generate 200ms pulses every
1.6sec. WDO has a 2 x TTL output characteristic.

Selecting an Altermnative
Watchdog and Reset Timeout Period

The OSC SEL and OSC IN inputs control the watchdog
and reset timeout periods. Floating OSC SEL and OSC
IN or tying them both to Vour Selects the nominal 1.6sec
watchdog timeout period and 200ms reset timeout peri-
od. Connecting OSC IN to GND and floating or connect-
ing OSC SEL to Voyr selects the 100ms normal
watchdog timeout delay and 1.6sec delay immediately
after reset. The reset timeout delay remains 200ms
{Figure 2). Select alternative timeout periods by con-
necting OSC SEL to GND and connecting a capacitor
between OSC IN and GND, or by externally driving OSC
IN (Table 1 and Figure 3). OSC IN s internally connect-
ed to a +100nA (typ) current source that charges and
discharges the timing capacitor to create the oscillator
frequency, which sets the reset and watchdog timeout
periods (see Connecting a Timing Capacttor at OSC IN
in the Applications Information section).

MAXIMN
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Microprocessor Supervisory Circuits

5 | BATTON .
4,65V N 6
- LOW LINE
" v
Voo =3 =
) N
CHIP-ENABLE
VBATT o j OOOUN[F’#T & ‘>“ *’_lt;
- ¢ oL
GEN ol ﬁ 1240 & ouT
AMDaM b Y 16 o peser
MAXBITA = N
MAXEI3A _J———-l
MAXB00L RESET | -
) MAXS00M GENERATOR N i
OSCIN > TIMEBASE FOR P
RESET AND |
0SC SEL WATCHDOG
1" WATCHDOG .
WD TRANSITION. [~—] WATCHE0G LAY
PRI B \ DETECTOR A\
510
s imv /
1D
* 4.4V FOR THE MAXE93A/MAXB00M I
Figure 4. MAXE691A/MAX693A/MAXB00L/MAXB0OM Block Diagram
5.0V Vee N \)
s L LT SRR E L (bl bbbl ol o -~ -
;‘g THRESHOLD \/
o
5
M- S B I R B S L
10%';55 ——.L—— l 100ps
o RESET
v RESET | I l
™
LOGIC LEVELS SHOWN ARE FROM OV TO &V.
Figure 5. Reset and Chip-Enable Timing
MAXIMN
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Microprocessor Supervisory Circuits

5V
|

vear Vee
I+ MAXIM
L

MAXB91A
MAXB92A

MAX800L
MAXSOOM
CEN TEOUT

50 GND

:_l: Croa0

20BN N AT

Figure 6. CE Propagation Delay Test Circuit

Table 2. Input and Output Status in Battery-Backup
Mode

PiN NAME STATUS
1 VBATT | Supply Current is 14A max.
2 Vour Vourt is connected to VBATT through an
OUT  lintemal PMOS switch.
3 Vi Battery switchover comparator monitors
CC | vec for active switchover.
4 GND GND 0V, OV reference for all signals.
_ | Logic high. The open-circuit output is
5 BATT ON equal to VouT.
6 [ OW}[INE Logic Low*
7 OSCIN | OSC INisignored.
8 OSC SEL | OSC SEL is ignored.
The power-fail comparator remains
9 PF! active in the battery-backup mode for
Ve 2 VBATT - 1.2V typ.
The power-fail comparator remains
10 PFO active in the battery-backup mode for
Ve 2 VBATT - 1.2V typ. Below this volt-
age, PFO is forced low.
1 WDI Watchdog is ignored.
Logic high. The open-circuit voltage is
12 TE ouT equal to VouT.
13 CEIN | High impedance.
14 W50 Logic high. The open-circuit voltage is
equal to VouTt.
15 RESET | Logic low*
16 RESET | High Impedance®

* Voo must be below the reset threshold to enter battery-backup

Figure 7. Low-Battery indicator

Power-Fall Output
The Power-Fall Qutput (PFO) goes low when PFI goes
below 1.25V. It typically sinks 3.2mA with a saturation
voltage of 0.1V. With Pl above 1.25V, PFO Is actively
pulled to Vour-
Batteory-Backup Mode
Two conditions are required to switch to battery-back-
up mode: 1) Ve must be below the reset threshold,
and 2) Ve must be below VBATT. Table 2 lists the sta-
tus of the inputs and outputs in battery-backup mode.

Battery On Output
The Battery On (BATT ON) output indicates the status
of the internal Vgc/battery-switchover comparator,
which controls the internal Ve and VBATT switches.
For Ve greater that VBATT (ignoring the small hystere-
sis effect), BATT ON typically sinks 3.2mA at 0.1V satu-
ration voltage. In battery-backup mode, this terminal
sources approximately 104A from Voyr. Use BATT ON
to indicate battery-switchover status or to supply base
drive to an external pass transistor for higher-current
applications (see Typical Operating Circuit).

Input Supply Voltage
The Input Supply Voltage (Vo) should be a regulated
5V. Ve connects to Voyr Via a parallel diode and a
large PMOS switch. The switch carries the entire cur-
rent load for cuments less than 250mA. The paraliel
diode carries any current in excess of 250mA. Both the
switch and the diode have impedances less than 1Q
each. The maximum continuous current is 250mA, but
power-on transients may reach a maximum of 1A.

1
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DS1202, DS12028

DS1202, DS1202S
Serial Timekeeping Chip

‘
4

FEATURES

1 Real time clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
1 teap year compeneation valid up to 2100

‘e 24x 8 RAM for scratchpad data storage
f- Serial VO for minimum pin count
+#.2.0-5.5 volt full operation

:0 Uses less than 300 nA at 2 voits

{ o Single~byte or multiple—byte (burst mode) data trans-
; fer for read or write of clock or RAM data

e 8-pin DIP or optional 16—pin SOIC for surface mount
} o.Simple 3-wire interface
E ® TTL-compatible (Voc = 5V)

1 ® Optionalindustrialtemperature range —40°Cto +85°C
(IND)

" ORDERING INFORMATION

DS1202 8-pinDIP
. DS12028  16-pin SOIC
* DS12025-8  8-pin SOIC
} DS1Z02N  8-pin DIP (IND)
DS1202SN  16-pin SOIC (IND)

D§1202SN-8 8-pin SOIC (IND)

iy

——r

'DESCRIPTION
The DS1202 Serial Timekeeping Chip contains a real
time clock/calendar and 24 bytes of static RAM. it com-
municates with a microprocessor via a simple serial in-
terface. The real time clock/calendar provides seconds,
minutes, hours, day, date, month, and year information.
‘The end of the month date is automatically adjusted for
months with less than 31 days, including correctiona for
Jeap year. The clock operates in either the 24-hour or
12-hour format with an AM/PM indicator. Interfacing the

-

S

e T o

PIN ASSIGNMENT
e ™~ 8 vee
x1{] 2 7 SCLK
x2[] 3 e |] wo
GND[ 4 5[] RST
B8-PIN DIP
Ncprd 1 8tm Vee
Xt 2 7O SCLK
X20m 3 efm 0
GNDCm 4 sfm RST
8-PIN SOIC
(208 mif)
NC 1 N 16 [10] Vec
Ne 2 15 [10 NC
X1agm 3 14 {113 SCLK
NCUT] 4 13 M NC
x2fId 5 12 10 vo
Ned o 1 [0 NC
Nerd 7 10 {10 NC
GND[IT] 8 9 RST
16-PIN SOIC
PIN DESCRIPTION
NC —~ No Connection
X1, X2 -~ 32768 KHz Crystal Input
GND ~ Ground
RST — Resat
o] -~ Data input/Output
SCLK -~ Serigl Clock
Voo ~ Power Supply Pin

DS1202 with a microprocessor is simplified by using
synchronous serial communication. Only three wires
are required to communicate with the clock/RAM: (1)
RST (Reset), (2) VO (Data fine), and (3) SCLK (Serial
clock). Data can be transferred to and from the clock/
RAM one byts at a time or in a burst of up to 24 bytes.
The DS1202 is designed to operate on very low power
and retain data and clock information on less than 1 mi-
crowatt. ’

1997 by Dellas Semiconducior Corparalion.
AS M&WWMMW
%MM ; ©
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DS1202, DS12028

,OPERATION

"The main elements ofthe Serial Timekeeperare shown
in Figure 1: shilt register, control logic, osciitator, real
time clock, and RAM. To initiate any fransfer of data,
RET is taken high and eight bits are loaded into the shift
regader providing both addrees and command informa-
*tion. Data is serlally input on theriging edge of the SCLK.
The first eight bits specify which of 32 bytes will be ac-
ceseed, whether a read or write cycle will take place,
and whether a byte or burst mode transfer is to occur.
, After-the first eight clock cycles have occurred which
load the command wdrd into the shift register, additional
* dlocks will output dafa for a read orinput data for a wiite.

DS1202 BLOCK DIAGRAM Figure 1

The numbser of clock pulses equals eight plus eight for
byte mode or eight plus up to 192 for burst mode.

COMMAND BYTE .

The command byte is shown in Figure 2. Each data
transfer is initiated by a command byte. The MSB (Bit 7)
must be a logic 1. If it is zero, Turther action will be termi-
nated. Bit 6 specifies clock/calendar data If logic O or
RAM data if logic 1. Bits one through five specify the
designated registers to be input or output, and the LSB
(Bit 0) specifiesa writa operation (inptt) iflogicOor read
operation (output) if logic 1. The command byte is al-
ways input starting with the LSB (bit 0).

i 32.768 Kiz
¥
| "
1 o
. < OSCILLATOR
- — ey
REC?.LOEI“(“E AND DIVIDER
L)
4
i
&
Y
E A
SCLK
RET

COMMAND AND
CONTROL LOGIC

ADDRESS BUS > 24 X 8 RAM

ADDRESS/COMMAND BYTE Figure 2
7 6 5 4

T T W rewe M

i 1 RAM___ A4 A3
K

il

RD

]

Y s

032607 211
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RESET AND CLOCK CONTROL

All data transfers are initiated by driving the RST input

high. The RST input serves two functions. First, RST
1 tums onthe control logicwhich allows access to the shift
register for the address/command sequence. Second,
the RST signal provides a method of terminating either
single byte ormuitiple byte data transfer. A clock cycle is
a sequence of a falfing edge followed by a rising edge.
For data inputs, data must be valid during the rising
edge of the clock and data bits aré output on t he faliing
edge of cleck. All data transfer terminates if the RSTin-
put is low and the /O pin goes to a high impedance
state. Data transfer is illustrated in Figure 3.

DATA INPUT
Following the eight SCLK cycles that input a write com-

mand byte, a data byte is input on the rising edge of the
next sight SCLK cycles. Additional SCLK cycles are ig-
nored should they ihadvertently occur. Data is input
starting with bit 0. Due to the inherent nature ofthe logic
state machine, writing times containing an absolute
value of “59" seconds should be avoided.

DATA OUTPUT

Following the eight SCLK cycles that input a read com-
mand byte, a data byte is output on the falling edge of
the next eight SCLK cycles. Note that the first data bitto
be transmitted occurs on the first falling edge after the
last bit of the command byte is written. Additional SCLK
cycles retransmit the data bytes should they inadver-
tently ocour so long as RST remains high. This opera-
tion permits continuous burst mode read capability.
Data is output starting with bit 0.

BURST MODE.
Burst mode may be speclfied for either the cloci/calen-

dar orthe RAM registers by addressing location 31 deci-
mal (address/command bits one through five = logical
one). As bafgre, bit six specified clock or RAM and bit0
specifies read or write. There is no data storage capac
ity at locations 8 through 31 in the Clock/Calendar Reg-
isters or locations 24 through 31 in the RAM registers.
When writing to the clock registers in the burst mode,
the firet eight registers must be written in order for the
data to be transferred.

However, when writing to RAM in burst mode it is not
neceesary to write all 24 bytes for the data to transfer.

Each byte that ie written to will be transferred to RAM
regardiess of whether all 24 bytes are written or riot.

CLOCK/CALENDAR

The clock/calendar is contained in eight writefread reg-
isters as shown in Figure 4. Data contained in the clock/
calendar registers is in binary coded decimal format

(BCD).

CLOCK HALT FLAG

Bit 7 of the seconds regliter is defined as the clock halt
flag. When this bit is set to logic 1, the clock oscillator is
stopped and the DS1202 is placed into a low-power
standby mode with a current drain of not more than 100
nanoamps. When this bit is written to logic 0, the clock
will start.

AM-PMW/12-24 MODE

Bit 7 of the hours register is defined as the 12- or
24-hour mode select bit. When high, the 12-hour mode
is selected. In the 12-hour mode, bit 5 is the AM/PM bit
with logic high being PM. In the 24-hour mode, bitSis
the second 10 hour bit {20-23 hours).

WRITE PROTECT BIT

Bit 7 of the control register is the write protect bit. The
first seven bits (bits 0-6) are forced to zero and will al-
ways read a zero when read. Before any write operation
to the clock or RAM, bit 7 must be Zero. When high, the
write protect bit prevents a write operation to any other
register.

CLOCK/CALENDAR BURST MODE

The clock/calendar command byte specifies burst
mode operation. In this mode the eight cloci/calendar
registers can be consecutively read or written (eee Fig-
ure 4) starting with bit O of address O.

RAM
The static RAMis 24 x 8 bytes addressed consecutively

in the RAM addrees space.

RAM BURST MODE

The RAM command byte specifies burst mode opera-
tion. In this mode, the 24 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit Oof
address O.

032697 3/11



DB1202, DS12028

-

REGISTER SUMMARY
A register data format summary is shown in Figure 4.
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CRYSTAL SELECTION

A 32.768 KHz crystal, can be dire¢tly connected to the .

D81202 via pins 2 and 3 (X1, X2). Tha crystal selected
for use shbuld have a specified load capacitance (CL) of
6 pF. The crystal is connected directly to the X1 and X2

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

pins. There ig no need for external capacitors-or resis-
fors. Note: X1 and X2 are very high impedance nodes.
It is recommended that they and the crystal be guard—
ringed with ground and that high frequency signals be
kept away from the crystal area. For more information
on crystal selection and crystal layout considerations,
please consult Application Note 58, “Crystal Consider-
ations with Dallas Real Time Clocks".

§§T__I

L

0 1 2 3 4 5 6 7

o —ml e[ Alwlslmlw ] [ T T T 1 >—

BURST MODE TRANSFER

PR N Y

—_——

L6
I \

7 0 1 2 4 5 6 7

uo——(R;lf[1i1|1I1lR/E|1J P :;I e | G

1 2 3 4 5 8
ADDRESS COMMAND
FUNCTION BYTE N SCLKn
CLOCK 8 72
RAM 24 200

DATAUO BYTE 1 DATA /O BYTEN
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DS1202, DS1202S
REGISTER ADDRESS/DEFINITION Figure 4
REGISTER ADDRESS REGISTER DEFINITION
A. CLOCK
7 6 5 0
, RD
sec| 1l oto - 00-60 | cH 10 SEC SEC
TNERERER R @ 00-59] 0 10MIN MIN
R 01-121 12/ 10
|1 oo - PRl o el HR
patE] 1 | 0 {0 - 01-0| o | o | 100ATE DATE
R 10
MoNTH| 1 J 0 ] 0 W o-12f 0 | oo [N MONTH
pav{ 1 {0 ] o RW 01071 0o [ o | ofo|o DAY
vear|[ 1} o | o “ 0-89 10 YEAR YEAR
controL| 1 [ o | o - WP FORCED TO ZERO
cLocK R
BurstT| 1 | 0 | 1 W
B. RAM
.. \
rRamMol 1 | 1] 0 - RAM DATAO
' »
N v
N s
T IRRERE % RAMDATAZ3
RAM RO/
porst| 1 {1 [ W
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,ABSOLUTE MAXIMUM RATINGS*
. Voltage on Any Pin Retlative to Ground

¢

L]
3
3
v
?
K

e

Ry g e We

.

Operating Temperature
Storage Temperature
Soldering Temperature

~-03Vto +7.0V
0°C to 70°C
-55¢°C to +125°C
260°C for 10 seconds

* Thisis a stress rating only and functional operation ofthe device atthese or any other conditions above those
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximum rating
conditions for extended periods of time may affect refiability. ’

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN | TYP { MAX | UNITS | NOTES
Supply Voltage Vee 20 55 v 1
Logic 1 Input ViH g 1 Vect03| V 1
Logic 0 Input Vi | YotV Ly N v 1

Vee=5V | 0.3 +038 )

' DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Voo = 2.0 to 5.5V*)
PARAMETER " | -symBor MiN | TYP | mAax | uniTs | NOTES
Input Leakage u +500 pA 6
/O Leakage I Vo) +500 A 6
Logic 1 Output Vou M, v 2

| Vecsv 24
Veg=2V 0.4
Logic 0 Output VoL el i v 3
Veoo=2V 0.4
Active Supply Current Icc mA 5
Veossv 1.2
) i V=2V 03
Timekeeping Current lcct YCC"QV ] pA 4
Leakage Current lecz T A o nA 10
Vee=SV 100

*Unless olhewviae noted. )

CAPACITANCE {ta = 25°C)
PARAMETER 'SYMBOL | CONDITION TYP MAX | UNITS | NOTES
input Capaciance c -5 pF
1fO Capacitance Cio 10 pF
Crystal Capacitance 1 Cx 6 PpF

032087 6/11
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DS1202, DS12025

AC ELECTRICAL CHARACTERISTICS

(0°C 0 70°C; Vo = 2.0 to 5.5V*)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
’ Voo=2V | 200
Data to CLK Setup toe ne 7
VeeSV | 50
Veo=2V 280
CLK to Data Hold tcoH ns 7
VeV 70
Voc=2V 800
CLK to Data Delay teon ns |7.89
Voe=SV 200
’ Vec=2v | 1000
CLK Low Time toL ns 7
Veos5V | 250
CLK High Time Voc=2V 1000 7,12
i ns s
o fou VoSV | 250
CLKF ! f il 0% MHz { 7,12
requen = )
auency CK_ [Veesv | DC 20
Vee=2V 2000
CLK Rise and Fall tr tF = ns
VoSV 500
Vco=2V 4
RST to CLK Setup fec : us 7
V=5V 1
Vees2V | 1000
CLK to RST Hold teoH ns 7
VoosV | 250
Vcc=2V 4
RST Inactive Time towH us 7
Vo5V 1
Veoo=2V 280
R8T to VO High Z tecz ns 7
Vee=5V 70
*Unless otherwise noted.

032697 7M1
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TIMING DIAGRAM: READ DATA TRANSFER Figure 5

ﬁEE‘F__J - i\________

cvox /s

N

g
§
g
B}
{
£
T

o ; DX

COMMAND BYTE

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

S

3 COMMAND BYTE

! NOTES:
¢ 1. Ali voitages are referenced to ground,

« 2. Logic one voltages are spetified at a source current of 1 mA at Vcc=5V and 0.4 mA at Vcc=2V, Vo=V for
capachtive loads.

3. Logic 2ero voltages are specified at a sink current of 4 mA at Vcc=5V and 1.5 mA at Vee=2V.
4. icet I8 specified with 1/O open, RST set to a logic 0, and clock halt flag=0 (osci¥tator enablad).

5. lcc is specified with the KO pin open, RST high, SCLK=2 MHz at V=5V, SCLK=500 KHz, V=2V and clock
}  hak flag=0 (oscillator enabled).

¢ 6. RET, SCLK, and /O ali have 40KQ puli-déwn resistors to ground.

¥ 7. Measured at ViH=2.0V ot V|1 =0.8V and 10 ms maximum rise and fall time.
} 8. Measured at Vo=2.4V or Vo, =0.4V,

* 9. Load capacitance = 50 pF.
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