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Abstract
This project is about Automatic Relative Humidity Measured System for measure

Relative Humidity in Air. The First, Relative Humidity Value is measured by sensors. Output
of Sensor is current. Its value is send to Analog to Digital Circuit (A/D). Output of A/D is
Digital’s 8 bit .Relative Humidity’s 8 bit with time (date ;month , year , hour , minute ) is sent to

memory by control of microcontroller 8032 . After that Data is sent to computer for display

graph between Relative Humidity and time to follow menu.
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Infra red gas analyser f1UIUAININMIAHIUANVYVYDINITATLWAAIWEINAUM
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nuﬂﬂngﬂmumﬂﬂﬂam mmsnmmm"lﬂazmtm AARATHBININIU 03 100% UAYUAY

o o 4 4 n’: a = LA
yiavsamy uazanuenaduild dnaduainitanilisnnugndes +1% uas -1%
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2.2 2193mlasdyanaeinasniiludya1ufdnea(Analog to Digital Converter ADC0804)
Tunsesudasdyanunndyanaeuasn Wy dyg1udl aea id wud dyde lod
ulaedanaeunenidiudyanuaineaamyfon]d AD vuia 8 Un WesninmansauLm
b 4 o’: v & A 4{ @ o da o‘: J a4 a LY =)
ponlananua 256 szauFalusesnnududuinsiisdaug 0-100% Aol 101 szdy Benlfle

’ [ aa 4 1
Swet ADC0804 sz ndufitiounaznide 1ddwuazswazPuavee ADCO804 dINTOAAYT
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2.3 ANT-32

2.3.1 Optional Real Time Clock & Calendar
) @ 9/ 7 Ao = 14 Y o 3/ a
m'nsUﬂﬁhqmszuu"luiﬂsmﬂmmaas NUINTNUNYIVDINY mﬁ‘]ummmmﬂu

drufiianiiafiflu RTC ( Real Time Clock) fiowtnwaateds Jevesa  ANT-32 195w RTC
1UB3 DS1202 Serial Timekeeper Chip ¥84 DALLUS SEMICONDUCTOR Iatansaufiuginsal
movenmoadneuiaziidiaiie Lideahnsyiuuds Juileszld rRTC fdeafian DS1202
g MAX691 SIMn3amen 32768 KHz LAIUAnBIaonuHUsTa ANT-32 A2
DS1202(U7) 1l52nou'lid7s Real Time Clock / Calendar 1tag Static Ram w1 24 Tuvi
dmsdumesaiy cPU Tuuvveynsy Tasl¥mudos 3 @du fin (1) 91 RST(RESET) (2) 0
NO(Data line) SCLK(Serial clock)ﬂhﬁ’mnunmﬁamuﬁﬂsﬁian’hﬁum P1.6, P1.4 uag PLS Y03
CPU muddy iodpentsnsiusinm CPU Aosrhaseuaainin RTC iwsizd1 Ds1202 i
findmiuimsdumesind CPU CPU amnsailiomuazeutioyaves CLOCK %58 RAM
14 2 5570 Single-byte 110g Mutiple-byte Tﬂﬂﬁgﬂﬁ 2975 CPU' #9379 command byte (8 1 ) W
DS1202 tiouenld DS1202 nswhezvhmadounsesu CLOCK w30 RAM wiouduimiis
(address) azaudaodoya luvasiitidaiadety DS1202 Foyanafier RST Kouduasdn «1
» 41SCLK szfiudayanni Serial clock iovimsidsuniesudoyn Tﬂuaﬂ%’ﬁﬂgmmr Clock~
1 gadm$udeya 1 on dmnvo dudeyaeynsy Tasszdusuwniderms@ounnziy
wmymidiehimsen Tavdeyafiez@ouniesuazEuanind o uazeudaofindi 7 dwes

command byte TunsiouIaze I CLOCK ag RAM uaaa Adaaisieh 2.1
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A1519% 2.1 @AY COMMAND BYTES/DEFINITIION

COMMAND BYTES/DEFINITION Figure 4

REGISTER| FUNCTION| COMMAND|WRITE=W| RANGE | __REGISTER DEFINITION
ADDRESS |READ=R | DATA |7 |6 [5{4 {3 [2]1]0
(HEX) (BCD) .
o SECONDS |80 v 00-59 jCHI10SEC |_ SEC
L R i )
1 MINUTES |82 w o-53 o |10MN MIN
83 R _ ..
2 |1z2HRS  |es W 01-12 |12{ 0 |AP| HR HOUR
24HRS |85 R 0023 124/0 J10| HR
3 DATE . |88 w 0131 o |o {10DATE]  DATE
|87 R
Te MONTH |88 ~ =~ W "l o112 [o o oftom] . MONTH
L 89 R
5 DAY BA w 01-07 [0 (0] of O DAY
88 R - .
g YEAR 8C w 0099 .} 10 YEAR YEAR
8D R )
17 WRITE | 8E w 00-80 |WP| ALWAYSZERO
PROTECT | 8F R-

2.3.2 LCD Port

UD5A ANT-32 9231 LCD Port Iindausumsasldaulavaiuisedediy LeD

L4 < é Qr Q’" [ g
MODULE Ly DOT METRIX 18viufi davzldndyanaianua 14 91 uazdmiumsldau

¥
L% - L é 1 -4 -3
LCD PORT 11 9¢8M159A2995 IULIUU MEMORY MAP Favzaeldnms@ouTusunsuinld

] g ° [ a [ XY =v
10 Tavazveunudumusana tagy 14dad

ADDRESS  anuaived PORT NAadD

FAOOH dmfudoumdaRs=0 R/W=0)
FAO1H 15U IUAT BUSY(RS=0 R/'W=1)
FAO02H dmiududoya (RS=1 R/W=0)
FAO3H dmfuemdoya®s=1R/W=1)

¥
A38IUAT LCD LUY DOT MATRIX i1 szenuisaideniula q A14 Taois

v @ W

NARIDAYT

ApuITiA oz manussamufidesns msemedagnanldelfuuuRoitunuasziman

Er

1 v da 3 n’: LY n’: ] [ ‘v @
aafunf Isunsumniu msifuranuaedasevss LCD PORT v luimileunisifuiag 1d 34

v 1 o a & o 1A d o ~
asgliuilaneunisyhon Sadsznimils mnomadadend Lep Adneziinanouuy fie

' s g o & v g o '
ﬂ‘m%zﬁju“ﬂjﬂﬂéauﬂjlﬂtr)ﬂ'lﬁ' UONAUYVUY 1-14 99911 ﬁlil]‘lmﬂilzﬂﬂﬂ‘l.lﬂuﬂﬂm’lﬁa

¥ '
demvmavldasuliulfld swasBoavemsldon & Lep 1 e mmudn 18dmeeves

LCD 3nn
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2.3.3 TTL /O (8255)
8255 Programmable Peripheral Interface (PPD) (udnnesnuuuyumiiduiionidau

@ 9 o o v 4 ° @ 9 v o d o Vet Jd
AULNNYIY AINTVLDIA ANT-32 1‘]5“857] 8255 MU 2 A1 ﬂT“UTY]lﬂUWﬂiﬂ'ﬂ11HUWﬂiﬂ

b4
Bunm ABviynie 24X2 = 48 Tavutiuilu USER PORT 1 woe 2 fiduimiaueaiasadall

USER PORT 1 (U10) uoaiasa FR00H+ 8255 offset addr = actual addr
AN UALDAAST FSOOH + 00H=F800H

Port A

Port B AU UBAIATAFE00H + 01H=F801H
Port C © AMUILOAIATAFS00H + 02H=F802H
Mode Port AUMUBAATA FBOOH + 03H=F803H

USER PORT 2 (U1l) uoauase FCOOH+ 8255 offset addr = actual addr
AUMMUUOAATAFCOOH + 00H=FCOOH

Port A

Port B AUNULDAAMIAFCOOH + 01H=FCO1H
Port C Funi L 9AATAFCO0H + 02H=FC02H
Mode Port AUMUWBAIATTFCOOH + 03H=FCO3H

v ~ 4 a o o
nouniszldiunein 8255 FldRevihimstimualnuamsyiiay (configulation) ¥4

4 ¥ g a & o ' o 3 -
woin AB uaz ¢ Wilunesndunmnieeniym Tavhmsifioun control code lUfi Mode

4 4 P v & ' a2 . o
Port 9 Mode Port Henusamouldmuiulumuisoouldlunfisznarunmiemviauly

A l:' L} ] () .Y L} o
Tvua 0 FudulnwanldFauldazainuazieaemsiniudls fdauuaaedt  control code A4

AT 2.2
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ﬂ'li'l@‘?i 2.2 11@A9 8255 MODE 0 CONFIGGURATION

Port 4 Port C wuu Port B Port C anv | Control code

(PAO-PA7) (PC4-PC7) (PBO-PB7) (PCO-PC3) (hex)

.
2Ftput " output output output 80H
output output output input §1H
output output input output §2H.
output output | input input 83H
output input output oﬁtput 88H
outrput j input ! output 'input &§GH
output f input input cutput 8AH
output ; input input i input SBH

. input % output output ! output 90H
| input g output cutput i input 91H
input ? output input E ouffput = 92H
input output input : input 93H
input input output output 98H
input input % cutput ! input 99H
input input ! input output 9AH
input input input input 9BH

2.3.4 lulasnsulnsamosiuss 8032

° 4 (Y] : J
2.3.4.1 nmmuamhnndyanamesiulaneulnsames 8032

¢ ¢ 2 ¥ Ao ’ A o
thIﬂsﬂQUIﬂialaﬂiﬂsgﬂﬁMcs-S]. ‘qﬂm’aii’mm 8032 AAWITUAUNUIVIWUTIUN

mileuiu duaalugln 2.1
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TE e T e meowew

T e R e e
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Crystal or Clock input  —Jp= | XTALI P0.0
XTAL2 P (&>
Crystal or Clock output <¢—— 3 4—>
P02 le—>
Program Store Enable o | ‘psEN\ 703 Je—> Port 0
Alternate Functions ‘ ;;Pg: 'l : (Data and Address Bus)
RxD P3.0 pos €
TxD 4—->', P3.1 ro7 §¢ >
INTO\| 4—| P32 P1.0
INTI\] <4—» | P33 pri &>
TO <4+—» | P34 P12 | " :
<>
T1 P3.s PL3 §g—> Port 1
<+—>
WR\ —) P3.6 rL.4 f4¢—>
RD\ P3.7 PLS 4>
- pLe &>
Reset . —» | RST\/VPD pr7 &>
. P2.0
Address Latch Enable <4— | ALE P21 <>
External M.emo.ry Access ~ P2.2 <4+—>
B ol D < Port 2
P2 s ,i‘__," (Address Bus)
P26 {€4¢—>
P27 JH

31U 2.1 msimuanyindanuues 8032
] b d
mihinisldauunazvivesdy luTasaeuInsames luasega MCs-51 fidail
3 ] < o [y o a
- 4INeIA 0 (v132-39) U 8 1 Mithuwdmsuwesa 0 yura 8 Ta(P0.0-P0.7) LUUOpen
. . . ¢ o & a ' ¢ o <
Drain Bidirectional woiailasaldanudusunneminnnesana luld Tasninldamudy
a 4 ' [V 1 a Y A LY t '
dunanein deslnandr 1 lldwaozdavesnesaiimersiulinegluaaiuzidesasydd
v 4 a J a a
014 High Impedance) uadmineg 14iilunesaeninnszdesde R - Pull Up anoueniiiuiy
vy d a o 4 v 4 @ 9 a s 1 °o_ o LY -
vonninlsitludunaodnaneiauds wein 0 dldlunisdadeniisnnuidmiwiy
a A o o o a (Y
Tsunsunazdeyaniouentidin Tavdenweamsataluddiao-A7) uasiadmanadiuns
fudadeya(Do-D7) Namiswanudimeusnluszninmsdeunsenisedoya
L3 o [y 4 a
- vmesa 1 (¥11-8) 3 8 1 Widundmsunesa 1 (PL0-PL7) awsaldanutiuduys
¢ @ d a ' o 1 a
niownaneiaii 1U1d madesmsldoudusunanesa doslnoad 1 Tdudnzdnves
4 dy g . . o
wasadl e 1Mlian1uz high impedance Taufinansyadwarelu
g ° o 4 a
- vnesa 2 (11 21-28) 1 8 01 MiuandmSuwesa 2 (P2.0-P2.7) v 8 G ULV Open
¢ a % o
Drain Bidirectional wosaflaunsaldifudunaneimerdinaneianilyld Taswinldaudu
o o ' [V ' a 1.4 y 4 o o 1 .
dunanein dsslnaant 1 lufwdazdaveanesnil ovedulfuegluaaiug High
% a o S @ 9 L4 @ 9 a v )
Impedance WoNYINzlFNudiudunmordiwanesam liuds wein 2 HalflunsAademiag
o o 1Y) d 9 Y 9 o o [ "N o
anusidmivnuTsunsunazdeyameouendis  Taslddmsvdenueamsatialuaga(as-

A15) taziineesyadnawly
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o o L4
- wesa 3 (11 10-17) § 8 01 Widundmiuwesa 3 (03.0-p3.7) aunsolFauilu
a o a [.4 4 [ 1 a
suwaewnanesana ll'd mndeamslfnudiudunawesn dealvaan 1 Tdwmazda
14 [ b 4
voanesall Weliiianiuz High Impedance lauliransyadwaivlu usnviniidaldamiu
MNRIPEA19 DnMaIuesI
3 o L3 =5 1 a A‘l a Y ° [}
- 41 RST (119) l¥dmiumsTasnsynediamelusl meisuaums iy ns
= s/ d’ a 1 o & d' a o a A'l ° < dysl =
S ldiii oS uvwndunI oo TsunsuIAANSH N IUHANAIA  1WBYIIN1TS IHAUIRADIL
1 = a J - a dar o ] 1 @
aowzilu 1 Wlunatedisdes 2 iy lmfaszuivhesadammeidainnuey Tasdesnena
' a PR ° a 4 v a i a t ar '
fumusn 8.2 Alalevuerimihiivanind uazie i3S rapaiesuniondsnuldde
faufudszyuuia 10 TuTasvhSansonssn I RST My Vg,
- 41 ALE/PROG (11 30) iilumndmiuiddedyanmonnlinousn iveniuaumsuand
1 e o L4 J a ' v o o [V
AUBAAT T TUARI(Address Latch Enable) 91AW03a 0 Tuszninmsaaaenulonnusidmsy
o oy ad yia a 1 v ° :ly " @
nuldsunsunsedeyaniouen Unaie lulimsdanenuieanuiiniguenvitisgaadyyinu
I 4 = a a - v o e
Wadoanu1dionnud 18 vesnnufesadaamesnidnasanal seiusiamisaldnnudi
9/ dy 9 ] 4'4 9 J :;:; ::’ & A ) a [ Y ] o
Tanntil)1dauedieduld uaanudnutiszananimislusenindansnumuisanus
° Y] o 9/ a [ a =ty [ 9 o Y -
dmsunudeyanegniouendy wenniniivt ALE dilddmsuaruquamsiiouTdsunsuasly
1u EPROM d 5y MCS-51 ieshtimiasanuirdmiuduTdsunsunoludvifu EPROM
1w 4 o @ < o ‘ 1
- 41 PSEN (11 29) ldrdsdyanaalasuiiosmumidaoin T sunsuinu 13 1unasaa
) ] y
$1710uen¥U (Program Strobe Enable) JidoFidaudislisunsuanniousn vifiszds
v
dyanadlasuasendilundazunsdulefa  ualudenisidounieomudoyadumitsanud
oA i ' ) o o a 1 o
aeusnudailiold TusunsunianiroanuirdmiunuTsunsunoludles Wilidyauoen
d!‘
YNV
o ] o o d‘ '
- 41 EA/V,, (01 31) dlundmiuldideonlt Mcs-51 amnnldsunsuiegnelu
a e 1 o o d '
wionouendl Taemaniitaomady o nuedadnldTusunsunnmizsanuiidumioe
o dyd' oy Q4 o o 8/ 9/ 3 o
anusineuen winviiilaountu 1 vanvdaieauld Mcs-51 1 Tdsunsuaaniasaus
o v o a ° o o [ o o v o
dmsuny Tdsunsunelusy uazdmsy Mcs-51 Alimsanudidmsunu Tusunsunolu
1 4 v
$1U usadenlivan idisnnllsunsuifulumisanusinmelugivsenwuendidae
] a dy o o 1 - (=) 1 °o_ o o o
msaeu1 EA fulidsaniensnamudidy dawlu Mcs-s1 flifindlonnusidmiuny
L d
Tsunsumeludy Iaeniiasnsidirue
1 a a ] a [
-1 XTALL (41 19) 1drensaneanouen Taudludunaithigresesadamines

Dl e 4

1 a o a o
-1 XTAL2 (11 18) 1¥densansanivuen laodumayasenniniseseoadannes
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2.3.4.2 Inssadameluves 8032

Tassadunoluvesdi/lulasaeuInsames 8032 Ifwanalugyd 2.2

Block Ciagram

m5.m7 mz.omt
A A 44l AALA L a2
Voo I YT IYTI Y i 2 S A O A Ged
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— ! sparsoamzas | >aT2TANERT |
i :
one 'S A& 2 a
H
— r hd
o Momrec | I weeevy I peevn B e
5 . - : :
 r— " -~ e < e e SR
AECISTER A TN avew AR y PERTu )
N 1
¢ L. EY 2 Fy
v - b4 b4
ry A X
P v v Yy ——
f { 1 364'\':“\‘ .
2 i STax i O —
!Lnsc.:snzq ! aZC MRWTER | | AshEss
H !
L4 hd 'y '
. : —~ 2FEER el
) '[ g . i
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NV | i - [
™ aw l | 2ecpEuENTER T
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NTERRUPT SERUL PDAT,
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’ 1 f—_—1
% !_..__.i ! EY A | oaCGRANA !
>sw | | couNTes T
i
S .
—_ i .
PSEN l ! ' h J
AEPHOG 4+ TMNG usTRucTION | v v : v o ——
- : LA | RegisTER T - x » P ;
EA/Ve ———H CONTROL ; A
RST ==ty |
T v . v
} POPT ¢ ! POAT )
! LATCH i LATCH
H
4 - } a
: !
]
B h 4
ose i * |
POAT 1 CRIVERS —ﬂL POAT 3 ORIVERS
. N X A A 3 a4 A d A L X A - 2 A 2L
—il YYTYTrTTrTTTY rYTIYTYY
=" = s1g.27 3.7
LI

511 2.2 uamslassadramoluves 8032
2.3.4.3 Inseahandaanusinialu 8032
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2. wmummmmmmﬁm’faua m%’fmmmﬁm’faunszmn m3iu laonuasany
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A

o I dyd o a [ ' o} dyu o
VITIUUHVUIR 256 vhJﬂ TaslinstanunvusauiaIull 351U 2.3

49

Adcress {Cecimal) Address {Hex) Symbols Adcress (Hex]
127 7Fh

8 ;ﬂ FCh s
ACC ECh ‘

PSW ] con

e —

IPC w 38h

P — 60"

IEC : ABh

P2 [ eeeme— 207

SBUF 9gh

48 30h
T SCON 9sh
TS T {' )
BitAddressable::: 21 ﬁ 20h
e e R iy

b TH1 80h

P THO 8Ch

32 L .i: e -zael 20D R 88h

Lo 8Ah

24 T™MOD 8gh

TCON 88h

16 PCON Sl 871

DPH § on

8 OPL 1 e

sP } &n

0 PO ‘A '80h

(a) {b)

] 14 ]
1% 2.3 uamemsiafuimisanuiimoluyes 8032

2.3.4.4 Rmaeslynuwams
iflosnn 8032 gaeenuuy Bdmivldnunussuylasmmez Sohldianuause
" 4o o s (da a4 & o
mwiFmawedn Fasuiudeserfersesmeluduitintunnlyins Tdsempesiald ms
o 4 o ! aa 4 ‘o P
aaunumsnnvesnesnislyluTasneuInsameseense i Imaes ignfimuantii
v , '
Puds dutumndonisld soz2 Widszanimm suiludemsumbhininsianves
aa 4 y ! o ¥ a aa a9 3/ u’: 1 1 o
Samet IFnummzidaziadozidee Fimans [Hnummziamuaszeglumissnnu
° v d a o a 3| a o LY ' aa ’q 9
gismiudoyanoluiiinanlfiuitaeeslFoaunmedddndnuuds Teoilsau

» ]
myzianualu Mcs-51 fidwanslugii 2.4
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- Jefammef Ccfrdienann - | Aowsensamsthetecuuia
ACC Accumbidtor &
8 8 register it
PSW Program Status Word %
SP Stack Pointer &
DPTR Data pamnter (DPH & DPL! i3
PO Port 0 1%
Pt Port 1 19
P2 Por 2 '
P3 Port 3 1
1P Interrupt Priority @
IE Interrupt Enable &
TMOD. Timer / counter mode Lits
TCON Timer / counter control ¢
THO Timer / counter 0 {nigh) ild
TLO Timer / counter O (low) Tils
TH1 Timer / counter 1 (high} Lila
T Timer / counter 1 {low} Lils
SCON Serial control Lils
SBUF Seriai cata buffer Lild
PCON Power control Lty

~ aa ’q ¥ a
51U 2.4 uaaSTAMARs lFNUNAY-

2.3.4.5 TRamesdmivlyawaly
a & o {9 o ° a
8032 T3vameilFnumlungdou Tusunsuannsaiunldan1dfie Smaes AB (
[ 1 o o [V -2 a |dq ¥ aSa 7q 3 UK
oglumiranuirdmivifudoyamolusuildduisanesFmuamez udiudu

1 3

as o o a aa o o
35aunes Idamit llims e higndmuanthiildaulasase ) uasiimaesidaunatl ro-r7
4 ' T o_ o [V - | o a a d a -
geoglumitonnudridmsunudeyana ldameludiuTina 128 Tudusn dwwaaslugdi 2.3
v s

35aumed1damnialy Ro-R7 1u 8032 Tiogdufuvianua 4 nqu usaznguilsznouday
aa . do Y & dd’l = P=} u [ z o sSa ’q Y @
F3cumdT$uau 8 @2 (RO-R7) FelFeSonmieuiu dniudndtmeesidnunaly Ro-R7

Q2 3 o o aa ¢ ' & Y a
1 8032 Fafivianua 32 § lunrshauvazlag S3amesns 4 nqu ( RO-R7 )ezgniaonlsiiies

1A ] z - s/ aa 4 r ' & J ° A

nquiRsiniu madenldaniiimeed Ro-R7 nqulanduntislu 4 nqunszyirlavnisianse

nausda RSO,RSI luSTmmes 19umme PSW
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2.3.4.7 nedndemiveyaiuueynsu
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Tnua 0 dunsvoowesaduyaedna Taohauswduleddnitamesn

Ll A a
uensznniifiueaniedued
Tnua 1 1FdmSumsiFouAvoyNIUULLL UART (Universal asynchronous receiver
/ transmitter) Taoms [9ngudoyauuy 10 da uasannsm/deuuias
sasmnui lunsdadoyald
Tnua 2 | IddwmsunsiFoudesynsuuuy UART laenmisdngudeyauuy 11 dn
uazfmuadasianuslumsdadoyansi

o s 4 3 1 a
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ANT-32 MEMORY MAP

U2 (OOOOH-7FFFH) U3 (OOOOH-7FFFH)

CODE PROGRAM DATA MEMORY
EPROM R&M (backup)
2764 6264

27128

27256 62256

U4 (8000H-F7FFH) CODE AND DATA MEMORY

EPROM EEPROM RAM
2764 2864 6264
27256 ) 28256 62256

U10 (F80OH-F9FFH) 8255 USER PORT 1

PR USR-S

(FAOO=~FBEFH) LCD PORT

Uil (FCOOH-FDFFH) 8255 USER PORT 2

RESERVE

51l 3.2 11rAs MEMORY MAP 484 ANT-32
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(__Output Signal From Sensor > Al
DlN_‘ Rl R2
Wy NP\ G— | ,
LM336 K 10K =1
o 150 pF
é S Vee ?g N
2 KD CLKR [—2
T =N
7 K — .
> —INT  DB2 [~  Digial Outpat 1o 8355 >
7 Vin(+) DB3 7
Vin() DB4
8 laced DBS [—53-O
5—| ez DB6 2
DGnd DB7 Q
ADC0804

311 3.4 1AAIIVIYB ADCO804

3.1.3 5100d8ANUIN Relative Humidity Sensor

Tnssahaveuduaes uaadlddagii 3.5

L 160 mm s omeeme e Lt . . 1300 mm

317 3.5 uarmednuas Tnssadeveaduised
I
I.power supple 9-20 Vdc
2.n3zua Wi 20 mA
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$udi M ATIFUTIINT (%)
20/3/1998 18.01 48
‘ 20/3/1998 18.02 Y
20/3 /1998 18.03 47
20/3/1998 18.04 46
20/3/1998 18.05 85
20/3/1998 18.06 35
20/3/1998 18.07 10
20/3/1998 18.08 52
20/3/1998 18.09 44
20/3/1998 18.10 52
20/3/1998 18.11 46
20/3 /1998 18.12 55
20/3/1998 18.13 54
20/3/1998 18.14 55
20/3/1998 18.15 45
20/3/1998 18.16 - 47
20/3/1998 18.17 47
20/3/1998 18.18 46
20/3/1998 18.19 56
20/3/1998 18.20 48
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LCDWRC EQU O0FAOOH
LCDRDC EQU O0FAOIH
LCDWRD EQU 0FAO02H
LCDRDD EQU O0FAO3H
PORTA EQU OF800H
PORTB . EQU OF801H
PORTC EQU 0F802H
CONRE EQU 0F803H
RTCDAT EQU P14
RTCCLK EQU PL.5
RTCRST EQU P1.6

ORG 00H

DS 8

STACK: DS24
ORG 2AH
ADDRESS2: DS7
ORG 31H

BUFFER: DS5

ORG 36H
TIMBUF: DS 6

ORG 3CH

ADDRESS: DS2

;LCD WRITE CONTROL
;LCD READ CONTROL (BUSY CHECK)

:LCD WRITE DATA
:.LCD READ DATA

;SET PORT 8255

;SET PORT RTC

;SET STACK

;SAVE DATA FROM COMPUTER FOR
;COMPARE WITH DATA IN MEMMORY

;SAVE OLD TIME AND COUNTER BEFORE
;CHECK 1 MINUTE FOR ONE SECOND SUB

;SAVE DATE,MONTH,YEAR,HOUR

;MINUTE,SECOND FOR RTC

;SAVE DPH AND DPL OF ADDRESS DATA



e TR SRR ERE TR

ORG

3EH

ADDRESSI1: DS2

;SAVE DPH AND DPL OF ADDRESS SERIAL

ok Rk Kk Rk kK kR Rk kR Rk
; START PROGRAM

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
SETB

0000H

SP#STACK
AH#90H
ADDRESS,A
A#OOH
ADDRESS+1,A
A#90H
ADDRESS1,A
A#00H
ADDRESSI+1,A
ADDRESS3,#00H

SCON,#52H
TMOD,#20H
PCON,#00H
TH1,#0FDH
TR1

LCALL INITIAL

LCALL LCDINI

START: LCALL MAIN

LCALL ONESE

WAIT: LCALL MAIN

;SET START ADDRESS OF DATA

;SET START ADDRESS OF SERAIL

;INITIAL SERIAL PORT

;9600 BPS

;SET LCD

;DISPLAY TIME TO LCD



MOV A TIMBUF+5 ;CHECK 1 MINUTE
CINE A,BUFFER+1,WAIT

LCALL MAINI - ;READ MOISTURE FROM A\D

LCALL MAIN2 ;STORE TIME AND MOISTURE IN MEMORY
LCALL RE S ;CHECK COMPUTER SEND" S " ?

MOV R7,A

CJNE R7#S,START

MOV AR7 ;SEND " § " TO COMPUTER
LCALL SEND

LCALL DELAY

MOV A#OFFH
MOV ADDRESS2+0,A
MOV A #0FFH
MOV ADDRESS2+1,A
MOV A #OFFH
MOV ADDRESS2+2,A
MOV A #0FFH
MOV ADDRESS2+3,A
MOV  A#0FFH
MOV ADDRESS2+4,A

LCALL RE ;RECIEVE 5 DATA FROM COMPUTER
MOV ADDRESS2+0,A ;START FIRST DATA FROM COMPUTER
LCALL RE

MOV ADDRESS2+1,A

LCALL RE
MOV ADDRESS2+2,A



LCALL RE
MOV ADDRESS2+3,A

LCALL RE
MOV ADDRESS2+4,A

LCALL RE
MOV ADDRESS2+5,A ;LAST DATA FROM COMPUTER
LCALL DELAY

MOV A ADDRESS2+1 ;SEND 5 DATA TO RECIEVE FROM COM
LCALL SEND ;START FIRST TO SEND
LCALL DELAY

MOV A ,ADDRESS2+2
LCALL SEND

LCALL DELAY
LCALL DELAY
LCALL DELAY

MOV A,ADDRESS2+3
LCALL SEND
LCALL DELAY

MOV A ADDRESS2+4
LCALL SEND
LCALL DELAY

MOV A, ADDRESS2+5 ;LAST DATA TO SEND
LCALL SEND



LCALL DELAY

COMPARE: MOV A #0H ;COMPARE DATA FROM COMPUTER
- CJNE A,ADDRESS2+1,COMPARE1] ;THEY ARE DATA "0" TOTAL ?
MOV A #OH
CINE A,ADDRESS2+2,COMPARE!I
MOV A,‘#OH
CINE A,ADDRESS2+3,COMPARE!]
MOV A#OH
CINE A,ADDRESS2+4,COMPAREII
MOV A #0H
CINE A,ADDRESS2+5,COMPARE!I

MOV DPTR,#9000H
MOVX A,@DPTR
LIMP TRAN

COMPARE!1:MOV  DPTR #9000H
COMPAREL: MOVX A,@DPTR
CINE A,ADDRESS2+1,TESTI ;COMPARE DATE
INC DPTR
MOVX A,@DPTR
CINE A, ADDRESS2+2,TEST2 ;COMPARE MONTH
INC DPTR
MOVX A,@DPTR
CINE A, ADDRESS2+3,TEST3 ;COMPARE YEAR
INC DPTR
MOVX A,@DPTR
CINE A,ADDRESS2+4,TEST4 ;COMPARE HOUR



INC DPTR

MOVX A,@DPTR

CINE A,ADDRESS2+5,TEST5
INC DPTR

INC DPTR

INC DPTR

MOVX A,@DPTR

TRAN: LCALL SERIAL
MOV A DPL
CINE A,ADDRESS+1,TRAN
MOV ADPH
CINE A,ADDRESS+0,TRAN
LIMP START

DELAY: MOV R6,#0FFH

CONI1: DINZ R6,CON2
RET

CON2: MOV RT7#0FFH
DINZ R7$
SJMP CONI1

TEST1: INCDPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
LJMP COMPAREL! -

;COMPARE MINUTE

;TRANMISSION DATA TO COMPUTER



TEST2: INC DPTR

INC DPTR

INC DPTR

INC DPTR

INC DPTR

INC DPTR

LIMP COMPARE!
TEST3: INC DPTR

INC DPTR

INC DPTR

INC DPTR

INC DPTR

LJMP COMPARE]
TEST4: INC DPTR

INC DPTR

INC DPTR

INC DPTR

LJMP COMPAREI
TESTS: INC DPTR

INC DPTR

INC DPTR

LJMP COMPARE]

;**********t*****t*DISPLAY TIME SUB*****#*****#*****#

MAIN: MOV A,#80‘H ;SET BUFFER LINE 1
LCALL LCDWI
LCALL TIMERD
MOV A TIMBUF+3 ;DISPLAY HOUR

LCALL LCDDPA



MOV A"
LCALL LCDWD
MOV A TIMBUF+4
LCALL LCDDPA
MOV  A#"
LCALL LCDWD
MOV A TIMBUF+5
LCALL LCDDPA
MOV  A#0COH
LCALL LCDWI
LCALL TIMERD
MOV A, TIMBUF+0
LCALL LCDDPA
MOV A
LCALL LCDWD
MOV A, TIMBUF+1
LCALL LCDDPA
MOV A
LCALL LCDWD
MOV A TIMBUF+2
LCALL LCDDPA
RET

;DISPLAY MINUTE

;DISPLAY SECONDS

;SET BUFFER LINE 2

;DISPLAY DATE,

;DISPLAY MONTH

;DISPLAY YEAR

SRR [ CDINI SUB *** %% %xxx
;INITAIL FOR LCD 1 LINE 16 CHAR
LCDINI: MOV A,#00111000B ;FUNCTION SET
LCALL LCDWI
MOV  A,#00001100B ;DISPLAY ON/OFF
LCALL LCDWI
LCDCLR: MOV A#01H ;CLEAR

LCALL LCDWI



RET

exkxxxx | CDDPA SUB *****xxx 4
;DISPLAY DATA FROM A TO LCD
LCDDPA: ACALL HTOA

MOV AR2

ACALL LCDWD

MOV AR3

ACALL LCDWD

RET

krskrss HTOASUB **tssrssxnss
.CONVERT HEXADECIMAL TO ASCII CODE
IN = A
,OUT = R2,R3
HTOA:%PUSH ACC

SWAP A

ACALL HTOAS

MOV R2,A

POP ACC

ACALL HTOAS

MOV R3,A

RET
HTOAS: ANL A#OFH

ORL A,#30H

RET

; a5 e ok e e ok ke ok ok Xk LCDWI SUB e e ok ok ok ok ok ok
; LCD WRITE INSTRUCTION (RS=0)
JIN =A



;REG=A

LCDWI: PUSH DPH
“PUSH DPL
MOV DPTRH#LCDWRC
MOVX @DPTR,A
ACALL LCDBY
POP DPL
POP DPH
RET

; o 3 o ok ok ok e ok ok ke LCDWD SUB o ke ok o ok ok ok ok %k ok

; LCD WRITE DATA (RS=1)
JIN=A
;REG=A

LCDWD: PUSH DPH
PUSH DPL
MOV DPTR#LCDWRD
MOVX @DPTR,A
ACALL LCDBY
POP DPL
POP DPH
RET

SHRRRRRRRK | CDBY SUB **##xkxks
;LCD WAIT FOR BUSY
LCDBY: PUSH DPH

PUSH DPL

MOV DPTR#LCDRDC
BUSY: MOVX A,@DPTR

;WAIT FOR BF=0



JB -ACC.7,BUSY
POP DPL

POP DPH

RET

Lok ook ok Hokdkok ok
; ** RTCRD SUB **#**sxxxx

; READ SINGLE BYTE FROM DS1202

; IN =R2 COMMAND
; OUT =R3 DATA
; REG = A,R2,R3,R4,R5

RTCRD: CLR RTCCLK
CALL RTCDL
SETB RTCRST
CALL RTCDL
MOV AR2

CALL RTCWRC

MOV R4,#8
CLR A

RTCRDI: CLR RTCCLK
CALL RTCDL
MOV CRTCDAT
RRC A
SETB RTCCLK
CALL RTCDL
DINZ R4,RTCRDI
MOV R3,A

CLR RTCRST

;CLK=0

;RST=1

;COMMAND

-READ DATA

;RST=0



o

CALL RTCDL
RET

s Arkrakkkrk TIMERD SUB ***##+ass
; READ RTC -> TIMBUF

; OUT = TIMBUF

; REG = A,R2,R3,R4,R5

TIMERD: MOV R2#87H ;DATE
CALL RTCRD
MOV TIMBUF,R3
MOV R2#89H ;MONTH
CALL RTCRD
MOV TIMBUF+1,R3
MOV R2#8DH ;YEAR
CALL RTCRD
MOV TIMBUF+2,R3

MOV R2,#85H :HOUR
CALL RTCRD
MOV TIMBUF+3,R3
MOV R2,#83H :MINUTE
CALL RTCRD
MOV TIMBUF+4,R3
MOV R2#81H :SECOND
CALL RTCRD
MOV TIMBUF+5,R3
RET

| sxkkssaxns NITAIL TIME SUB *++sshnrsssnres



———

INITIAL: MOV TIMBUF+0,#28H :SET DATE

MOV
MOV
MOV
MOV
MOV
CLR

CLR

MOV
DINZ

TIMBUF+1,#01H
TIMBUF+2,#98H
TIMBUF+3,#21H
TIMBUF+4,#33H
TIMBUF+5 #00H
RTCCLK
RTCRST
R2,#0
R2,$

LCALL TIMEWR

RET

;SET MOUNTH
;SET YEAR
;SET HOUR
;SET MINUTE
;SET SECOND

;"********** TIMEWR SUB 3k ok ok ok ok ok ok ok ok ok

; WRITE TIMBUF -> RTC

; IN = TIMBUF

; REG = A,R2,R3,R4,R5

TIMEWR: MOV R2#8EH

MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL
MOV

R3,#0
RTCWR

R2,#86H
R3,TIMBUF
RTCWR
R2,#88H
R3,TIMBUF+1
RTCWR
R2,#8CH

;WRITE PROTECT =0

:DATE

;MONTH

;:YEAR



. N TR e

MOV R3,TIMBUF+2
CALL RTCWR

MOV R2#84H ;HOUR

MOV R3,TIMBUF+3

CALL RTCWR

MOV R2,#82H ;MINUTE
MOV  R3,TIMBUF+4

CALL RTCWR

MOV R2,#80H ;SECOND
MOV R3,TIMBUF+5

CALL RTCWR

MOV R2#8EH ;WRITE PROTECT = |
MOV R3,#80H
CALL RTCWR

j RREREERLEE RTCWR SUB ** %% % a4kt
; WRITE SINGLE BYTE TO DS1202

; IN =R2 COMMAND

; R3DATA

; REG = A,R2,R3,R4,R5

RTCWR: CLR RTCCLK ;CLK=0

CALL RTCDL
SETB RTCRST ;RST=1
CALL RTCDL

MOV AR2 ;COMMAND
CALL RTCWRC
MOV AR3 ;DATA



CALL RTCWRC

CLR RTCRST ;RST=0
CALL RTCDL
RET
RTCWRC: MOV R4,#8 ;WRITE COMMAND/DATA

RTCWRCI: RRC A
MOV RTCDAT,C
SETB RTCCLK ;RISING EDGE CLOCK
CALL RTCDL
CLR RTCCLK
CALL RTCDL
DJNZ R4,RTCWRCI
RET

RTCDL: MOV RS5#4 ;DELAY’
DINZ RS5,$

RET

jexsexsrxsrnness GET DATA FROM A/D TO MICROCONTROLER SUB#**### 4kt ksssss

MAINI: MOV DPTR #CONRE :SEND CONTROL WORD
MOV A #98H
MOVX @DPTR,A
MOV DPTR#PORTC :SEND VALUE TO LOWER PORTC (WR=1)
MOV A #01H

MOVX @DPTR,A



INTER: MOVX A,@DPTR ;CHECK INTERRUPT FROM UPPER PORTC

JB 4,INTER

MOV DPTR#PORTA ;INPUT DATA FROM PORTA TO R7
MOVX A,@DPTR
MOV R7,A

MOV DPTR #PORTC ;RESET A/D.
MOV A,#00H
MOVX @DPTR,A

seRkxkxkkkrxkxk GAVE MOISTURE AND TIME SUB**#*#+#x%xx ¢
;STORE TIME AND MOISTURE TO MEMORY
;START AT 9000H

MAIN2: MOV A,ADDRESS
MOV  DPH,A
MOV A, ADDRESS+]
MOV  DPL,A

BACK1: MOV  A,TIMBUF+0 ;:DATE
MOVX @DPTR,A
INC DPTR
MOV  A,TIMBUF+1 ;sMONTH
MOVX @DPTR,A
INC DPTR
MOV A TIMBUF+2 ;YEAR



MOVX @DPTRA

INC DPIR

MOV A, TIMBUF+3 ;HOUR
MOVX @DPTR,A

INC DPTR

MOV A, TIMBUF+4 ;MINUTE
MOVX @DPTR,A

INC DPTR

MOV A, TIMBUF+5 ;SECOND
MOVX @DPTR,A

INC DPTR

MOV  AR7 ;MOISTURE
MOVX @DPTR,A

INC DPTR

MOV  A,DPH
MOV  ADDRESS,A
MOV  ADPL

MOV  ADDRESS+1,A
RET

ghrkkkkk ekt skONE SECOND SUB***##sssnss
;PROGRAM FOR DELAY 1 SECOND
;TIME ARE 7+(4*250) CYCLE

ONESE: MOV A,TIMBU'i:+4 ;GET MINUTE
MOV BUFFER,A
MOV A,TIMBUF+5 ;GET SECOND

MOV BUFFER+1,A
MOV BUFFER+2 #0FAH



MOV BUFFER+3 #0FAH
MOV BUFFER+4,#4H

LOOP: NOP
NOP
DJNZ BUFFER+2,LOOP

DINZ BUFFER+3,LOOP ;TIME X 250

DINZ BUFFER+4,LONP ;TIME X 250X 4

RET

;THIS PROGRAMME WILL TRANSMISSION DATA TO COMPUTE BY SERIAL PORT

sekrksrrrrar i MAIN OF SERIAL PORT PROGRAMME**** %k stk kxnt xk ks
;R6=VALUE SEQUENCE OF DATA

SERIAL: MOV R6,#00H
STARTI: MOVX A,@DPTR
LCALL TRAN1
LCALL TRAN2
INC R6
INC DPTR
CJNE R6,#07H,STARTI

;sxxrxrxarotss TR ANMISSION LOWER 4 BIT OF DATA SUB*##¥## 43 +ax4sx
TRANI: PUSH ACC



ANL A #OFH
LCALL SWAP
ORL A,R6
LCALL SEND
POP ACC
RET

jEEkkkkrx TR ANMISSION UPPER 4 BIT OF DATA SUB*#*##xkanhukkis
TRAN2: PUSH ACC

ANL A,#0FOH

SWAP A

ORL A,R6

ORL A #80H

LCALL SEND

LCALL SWAP

POP ACC

RET

sFkkkkkkex k2 *EXCHENGE BETWEEN 4 UPPER BIT AND 4 LOWER BIT  SUB**###* 444+
SWAP:PUSH ACC

MOV A,R6

SWAP A

MOV R6,A

POP ACC

RET

#xkkrktadssx*FREE SBUF QUB*** sk x kb kx
SEND: MOV SBUF,A

JNB TL$

CLR TI

RET



;************RECEIVE "S" SUB*******#****#‘K*
RE_S: JNB RLRE_END
MOV A,SBUF

" CLRRI
RE_END: RET

;************RECEIVE SUB***************

RE: JNBRIS$
MOV A,SBUF
CLRRI
RET

END
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#include <stdio.h>

#include <stdlib.h>

#include <conio.h>

#include <bios.h>

#define portno 0 /*for coml */
#include <stdarg.h>

#include <graphics.h>

#include <dos.h>

#include "gprint.i" ¢

FILE *datafile;

void printmem(void);
int GraphDriver;
int GraphMode;
int Errorcode=0;
void *grimage(3];
int c,t,i,e,d,f,g,h,max;
char ch[3];
struct datatype { unsigned char date,month,year,hour,min,sec,value; }block;
struct gpointtype { u1:signed char date,month,year,hour,min,sec,value;};
struct gpointtype gpoint[20];
void  Line Graph(struct gpointtype point[],int val );
void Initialize(void);
void  Create Images(void);

void  Pause(void);

void  closegraph(void);

char num,cho;
unsigned char chr,datain,data,datal,datah,year,month,min,hour,pass;
int result,status,count,chk,check,date,a,b;

main(void)



clrscr();
datafile=fopen("varh.dat","ab+");

if (datafile==NULL)

printf("could not open valueRH.dat file\n");

getch();
exit(1);

_bios_serialcom(_COM_INIT,portno,
_COM_9600]_COM_STOP1|_COM_NOPARITY|_COM_CHRS);

printf(" WAIT FOR INPUT\n");
for (;;)

if (kbhit())

{

if (getch() ==27) /P BSC ¥/
{

felose(datafile);

exit(0);

}

}
(unsigned char) _bios_serialcom(_COM_SEND,portno,'s');
status =_bios_serialcom(_COM_STATUS,portno,0);
if(!(status & 256)) /* check bit O in high byte*/
continue; gt bruiy
e

st



,'!

chr = (unsigned char) bios_serialcom(_COM_RECEIVE,portno,0);

if({(chr==(char)'s"))
continue;
t:seek(dataﬁle,-(sizeof(stmct datgtype)* 1L),SEEK_END);
if{fread(&block,sizeof{stiuct da{atype),l ,datafile))
{
delay(500);
(unsigned char)_bios_serialcom(_COM_SEND,portno,block.date);
(unsigned char)__bios_serialcom(__COM_SEND,portno,block.month);
(unsigned char) bios_serialcom(_COM_SEND,portno,block.year);
(unsigned char)_bios_serialcom(_COM_SEND,portno,block.hour);
(unsigned char) bios_serialcom(_COM_SEND,portno,block.min);
}.
else
{
delay(500);
(unsigned char)_bios_serialcom(_COM_SEND,portno,0);
(unsigned char)_bios_serialcom(_COM_SEND,portno,0);
(unsigned char) bios_serialcom(_COM_SEND,portno,0);
(unsigned char)_bios_serialcom(_COM_SEND,portno,0);
(unsigncd char)_bios_serialcom(_COM_SEND,portno,0);
}
break;

}//end of forl
fclose(datafile);
printf{" send 5 data finish\n");
for (;;)



if (kbhit())
{
if (getch() == 27)
{
fclose(datafile);
exit(0);
}
}
status = bios_serialcom(_COM_STATUS,portno,0);
if(!(status & 256)) /* check bit 0 in high byte*/

continue;

for(pass=0;pass<5;pass++)

{
chr = (unsigned char)_bios_serialcom(_COM_RECE[VE,portno,0);
printf(“time is %x\n",chr);
}

datafile = fopell("varh.dat","ab+");

printf{("now loading data \n");

b=1;
c=0;
do
{

count=0;

do

{

if (kbhit())

{



c=c+11;

break;

status =_bios_serialcom(_COM_STATUS,portno,0);
if(!(status & 256))  /* check bit 0 in high byte*/

continue;

chr = (unsigned char)_bios_serialcom(_COM_RECEIVE,portno,0);
data = chr;
chr = (chr>>4)&0x07;
switch (chr)
{
case 0:{
datain=data & 0xOf;
chk =data & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.date= ddtal|datah;
}
break;
case 1:{
datain=data & 0xO0f;
chk =data & 0x80;
flchk==0) datal=datain;
else datah=datain<<4;
block.month= datal|datah;
}
break;

case 2:{



datain=data & 0xOf;
chk =data & 0x80;
if(chk==0) datal=datain;
else datah=datain<<4;
block.year= datal|datah;
}
break;
case 3:{
datain=data & 0x0f;
chk =data & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.hour= datal|datah;
}
break;
case 4:{
datain=data & 0xOf;
chk =da‘1la & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.min= datal|datah;

}
break;

case 5:{
datain=data & 0x0f;
chk =data & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4,
block.sec= datal|datah;

}
break;



case 6:{
datain=data & 0x0f;
chk =data & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.value= datal|datah;

}
break;

default: {printf("input error don't in case\n");
fclose(datafile);
getch();
exit(1);
}

}/end of switch case

count++;

}while(count<14); /*end 14 loop*/

iflc<10)

{

printf{"data is %x/%x/%x %.2x:%.2x:%.2x = %u%\n",block.date,block.month
,block.year,block.hour,block.min,block.sec,block.value);
fwrite(&block,sizeof(struct datatype),1,datafile);
}
}while(b);
break;
} //for loop2
fclose(datafile);
getch();
datafile=fopen("varh.dat","ab+");

if (datafile==NULL)
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{
printf("could not open valueRH.dat file\n");
exit(1);
}
do
{
clrser();

printf("\n********************MENU********************\n\n");

fseek(datafile,0L,SEEK_SET);
fread(&block,sizeof(struct datatype),1,datafile);
printf(" FIRST TIME IN MEMORY %x/%x/%x %x:%x

\n",block.date,block.month

,block.year,block hour,block.min);
fseek(datafile,-(sizeof{struct datatype)*1L),SEEK_END);

fread(&block,sizeof{struct datatype),1,datafile);
printf(" LAST TIME IN MEMORY %x/%x/%x" %x:%x

\n",block.date,block.month
,block.year,block.hour,block.min);
printf{("\n  CHOOSE NUMBER \n\n ");
printf(" 1) SHOW ALL DATA IN MEMORY\n");
printf(" 2) MODE PLOTGRAPH FROM MEMORY\n");
printf(" 3) EXIT THIS PROGRAM\ ");

num = getch();

switch(num) -
{
case 'l": printmem();
. break;
case '2";
{

max=20;



rewind(datafile);

h

1
L2

do
{

printf(" please enter time(minute)\n");
gets(ch);

d=atoi(ch);

for(a=0;a<20;a++)
{
b=(a*d)+h;
if(!fseek(datafile,(sizeof(struct datatype)*b),SEEK_SET))

{
if{fread(&block, sizeof(struct datatype),1,datafile))

{
printf("%d) %.2x/%.2x/%.2x %.2x:%.2x is %u%

\n",a,block.date,block.month,
block.year,block.hour,block.min,block.value);

gpoint[a].date=block.date;
gpoint[a].month=block.month;
gpoint[a].year=block.year;
gpoint[a].hour=block.hour;
gpoint{a].min=block.min,;
gpoint[a].sec=block.sec;

gpoint[a].value=block.value;

else

printf{("no such record \n");

if (a<max)max=a;



gpoint{a].date= 0
gpoint[a].month=0;
gpoint[a).year= 0;
gpoint{a].hour= 0;
gpoint[a].min = 0;
gpoint[a].sec=0;

gpoint[a].value=0;

getch();
Initialize();
Create_Images();
Line_Graph(gpoint,max);
Pause();
closegraph();
printf("press + change to next data\n");
printf{"press - change to before data\n");
cho=getch();
switch(cho)
{
case'+': {h=h+20;};
break;
case'-':{ h=h-20;};
break;
default: {fclose(datafile);
. exit(0);
}

Ywhile(1);
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break;
case '3": { fclose(datafile);
exit(0);
}
default: { printf(" PLEASE PRESS KEY 1-3\n");
getch();
}

}

printf("press any key to continue\n");

getch();
}while(1);

} //end of main
void printmem(void)
inti;
i=1;
printf("  DATA IN MEMORY \n ");

fseek(datafile, 0L, SEEK_SET);
while(!feof{datafile))

{
if((1(1%22)==0))
{
if(fread(&block,sizeof(struct datatype),1,datafile))
{

printf("%d) %x/%x/%x %x:%X is %u% \n",i,block.date,block.month,

block.year,block.hour,block.min,block.value);

}
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else

{
printf("%d) %x/%x/%x %x:%X is %u% \n",i,block.date,block.month,

block.year,block.hour,block.min,block.value);
printf(" press any key to continue \n");
getch();

clrser();
}
i++;
}
getch();

void Initialize()

{

GraphDriver=DETECT;
initgraph(&GraphDriver,&GraphMode,"");
Errorcode=graphresult();

if{Errorcode!=grOk)
{

printf("graphics system error:%s\n" ,grapherrormsg(Errorcode));
getch();

exit(1);

}

}

void Pause()

{

iftkbhif()) getch();
getch();

}



i

void Line_Graph(struct gpointtype point([],int val )

{

int width=getmaxx(),height=getmaxy(),left=0,top=0;
int i,j,hstep,vstep,vsteps,buttom,x,y,a,b,c,d,e,Maxval=0;

double scale; ;
fbr(j=0;j<=20;i++)

if (point[j].value>Maxval)Maxval=point[j].value;

width-=30 ;
hstep=widtl/20 ;
vsteps=(Maxval/10)+3;
vstep=height/vsteps;
blfttom=vstep*vsteps;
buttom-=vstep; //<----=v-----
scale=(double)vstep/(double)10;
d=25;//<---------

setcolor(GREEN);
for(i=0;iﬁhstep*20;i+=hstep*4)
line(i+d,0,i+d,buttom);//<----
setcolor(WHITE);
settextjustify(CENTER_TEXT,CENTER_TEXT);
settextstyle(DEFAULT _FONT,HORIZ DIR,2);
for(i=0;i<=buttom;i+=vstep)

{

setcolor(BLUE);
line(Q+d,i,hstep*20+d,i);
setcolor(WHITE);

To
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x=hstep-15;//<---------

y=i;

settextstyle(0,0,1);
gprintf{&x,&y,"%d%" ,((buttom-i)/vstep)*10);

for(c=0;c<20;cH+)//<==mmnrmm=n X axis
{

a=hstep*c+33;

b=buttom+15;

gprintf{&a,&b,"%x ",point[c].min);

}
a=hstep*20+20;
b=buttom+15;
gprintf{&a,&b,"min");

d=150;
e=buttom+(vstep/2)+10;

gprintf{&d,&e,"start at %.2x/%.2x/%.2x %.2x:%.2x is %u%

W

",point[0].date,point[0].month,
point[0].year,point[0].hour,point{0].min,point[0].value);

=400;
g=buttom+(vstep/2)+10;
gprintf{&f,&g,"to %.2x/%.2x/%.2x %.2x:%.2x is %u% ",point[val-1].date,point[val-

1].month,
point[val-1].year,point{val-1].hour,point[val-1].min,point[val-1].value);

s
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setlinestyle(i,0,3);
setcolor(i+2);
moveto(hstep/2,buttom-scale*point[0].value);
for(j=0;j<=19;j++)
{

lineto(hstep/2+j*hstep+10,buttom-

scale*point(j].value);
putimage(getx()-10,gety()-

10,grimage[i], XOR_PUT);

}

void Create_Images()

{

int i;
setfillstyle(EMPTY_FILL,0);
setcolor(2);
for(i=0;i<=5;i++)
pieslice(10,10,i*60,(i*60)+60,8);
grimage[0]=malloc(imagesize(0,0,20,20));
getimage(0,0,20,20,grimage[0]) ;
putimage(0,0,grimage[0], XOR_PUT);
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&National Semiconductor

ADC0801/ADC0802/ADCO080

3/ADC0804/ADCO0805

8-Bit uP Compatible A/D Converters

General Description

The ADC0801, ADCO0802, ADCO0803, ADC0804 and
ADC0805 are CMOS 8-bit successive approximation A/D
converters that use a differential potentiometric ladder—
similar to the 256R products. These converters are de-
signed to allow operation with the NSC800 and INS8080A
derivative controf bus with TRI-STATE® output latches di-
rectly driving the data bus. These A/Ds appear like memory
locations or 1/0 ports to the microprocessor and no inter-
facing logic is needed.

* Differenttal analog voltage inputs allow increasing the com-

mon-mode rejection and offsetting the analog zero input
voltage value. In addition, the voltage reference input can
be adjusted to allow encoding any smaller analog voltage
span to the full 8 bits of resolution.

m Differential analog voltage inputs

m Logic inputs and outputs meet both MOS and TTL volt-
age level spacifications

® Works with 2,5V (LM336) voltage reference

® On-chip clock generator

0V to 5V analog input voltage range with single 5V

supply

No zero adjust required

0.3" standard width 20-pin DIP package

20-pin molded chip carrier or small outline package

Operates ratiometrically or with 5 Vpg, 2.5 Vpg, or ana-

log span adjusted voltage reference

Key Specifications

§0800Qv/0800QV/€08000V/208000V/108000V

Features ® Resolution 8 bits
u Compatible with 8080 uP derivatives—no interfacing ™ Total error £, LSB, £, LSBand +1LSB
logic needed - access time - 135 ns 8 Conversion time 100 ps
® Easy interface to all microprocessors, or operates
"stand alone™
Typical Applications
v
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

Absolute Maximum Ratings (otes 1 & 2)
It Military/Aerospace specitied devices are required,
please contact the National Semiconductor Sales
Oftice/Distributors for availabllity and specifications.

Storage Temperature Range
Package Dissipation at Ty = 25°C
ESD Susceptibility (Note 10)

Supply Voltage (Vec) (Note 3) 6.5V
Voltage
Logic Control Inputs —-0.3Vio + 18V

At Other Input and Qutputs
Lead Temp. (Soldering, 10 seconds)
Dual-In-Line Package (plastic)
Dual-In-Line Package {ceramic)
Surface Mount Package
Vapor Phase (60 seconds)
Infrared (15 seconds)

Electrical Characteristics
The following specifications apply for Vee=5 Vpe.

~0.3V to (Vg + 0.3V)

260°C ADC0801/02/03/04LCJ
300°C ADC0801/02/03/05LCN
ADCO0804LCN
\ ADC0802/03/04LCV
215°C ADC0802/03/04LCWM
220°C Range of V¢

—65'Cto

Operating Ratings (votes 12 2)

Temperature Range
ADC0801/02LJ, ADCO802LJ/883 —55°

TMINSTASTMAX
CETa< +125C
—40°C<Tas +85C
~40°C<TA< +85C ;
0°C<Ta< +70°C
0°C<Ta< +70°C
0°'C<STaAL +70°C
4.5Vpc106.3 Vg

TMINS TAS Tuax and foLk =640 kHz unless otherwise specitied.

+150°C
875 mw
soov §

4

. Parameter Conditions Min Typ Max Units
ADCO0801: Total Adjusted Error (Note 8) With Full-Scale Adj. "y LSE -:
(See Saction 2.5.2) . :
ADCO0802: Total Unadjusted Error (Note 8) VRep/2=2.500 Vpg Y LSB
ADCO0803: Total Adjusted Error (Note 8) With Full-Scale Adj. .y LSB
(See Section 2.5.2) =2
ADC0804: Total Unadjusted Error (Note 8) VREF/2=2.500 Vp¢ +1 LSB
ADCO0805: Total Unadjusted Error {Note 8) Vagg/2-No Connection * LSB
VRer/2 Input Resistance (Pin 9) ADC0801/02/03/05 2.5 8.0 k2
ADCO0804 (Note 9) 0.75 1.1 k)
Analog Input Voltage Range {Note 4) V(+) or V(~) Gnd-0.05 Ve +0.05 Voc
DC Common-Mods Error Over Analog Input Voltags *Yie + LS8
Range
Power Supply Sensitivity Vec=5Vpg 10% Over + e % LSB »
Allowed Vin(+) and Vin(—)
Voltage Range (Note 4)
AC Electrical Characteristics '
The following specifications apply for Voo =5 Vpc and T4 = 25°C unless otherwise specified. N
Symbol Parameter Conditlons Min Typ Max Units
T Conversion Time Ik = 640 kHz (Note 6) 103 114 ps
Te Conversion Time (Note 5, 6) 66 73 1/tcik
ok Clock Frequency Vee=5V, (Note 5) 100 640 1460 kHz
Clock Duty Cycle (Note 5) 40 60 % .
CR Conversion Rate in Free-Running INTR tied to WH with 8770 9708 conv/s
Mode =0 Vpc, fotk =640 kHz
WREIL Width of WR Input (Start Pulse Width) T8 =0 Vpg (Note 7) 100 ns
tacc Access Time (Delay from Falling CL =100 pF 135 200 ns
Edge of RD to Output Data Valid) I
i, toy TRI-STATE Control (Delay C_ =10 pF, R_= 10k 125 200 ns
from Rising Edge of AD to (See TRI-STATE Test -
Hi-Z State) Circuits)
twi Delay from Falling Edge 300 450 ns
of WR or RD'lo Reset of INTR
Cin Input Capacitance of Logic 5 7.5 pF
Controf Inputs -
Cour TRI-STATE Output 5 7.5 pF
Capacitance (Data Buffers)
CONTROL INPUTS [Note: CLK IN {Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately)
Vin (1) Logical “1" Input Voltage Vee=5.25 Vpe 2.0 15 Voc .
(Except Pin 4 CLK IN) .
: B
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AC Electrical Characteristics (continued)
he following specifications apply for Voo = 5Vpc and Tmin € Ta S Tmax. unless otherwise specified.

symbol | Parameter l Conditions I Min [ Typ l Max I Units

CONTROL INPUTS {Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore specified separately)

i (0) Logical "'0" Input Voltage Vec=4.75Vpe 0.8 Voc
(Except Pin 4 CLK IN)

Ly (1) Logical “1" Input Current ViN=5Vpc 0.005 1 rApc
(All Inputs)

I (0) Logical “0" Input Current VinN=0Vpc -1 —0.005 rApc
(All Inputs)

CLOCK IN AND CLOCKR

Vr+ CLK IN (Pin 4) Positive Going 2.7 3.1 3.5 Voc
Threshold Voitage

V- CLK IN (Pin 4) Negative 1.5 1.8 2.1 Voc
Going Threshold Voitage

Vi CLK IN (Pin 4) Hysteresis 0.6 1.3 20 Voe
Vr+)=(vr-)

Vour (0) Logical “0"” CLK R Output lo=360 pA 0.4 Voc
Voltage Vec=4.75Vpe

Vour (1) Logical “1** CLK R Output lo=~—360 pA 2.4 Voc
Voltage Vec=4.75Vpe

DATA OUTPUTS AND INTH

Vour (0) Logical "0" Output Voitage

Data Outputs lour=1.6 MA, Vec=4.75 Vp¢ 0.4 Voc

INTR Output lout=1.0mA, Vcc=4.75Vpg 0.4 Voc
Vour (1) Logical 1" Qutput Voltage lo=—360 pA, Voc=4.75 Vpc 2.4 Voc
Vour (1) Logical “1" Output Voltage lo= =10 pA, Voc=4.75 Vpc 45 Voc
lout TRI-STATE Disabled Output Vout =0 Vpe -3 [ . nAoc

Leakage (All Data Buffers) Vour=5Vpc 3 #Apc
Isource Vout Short to Gnd, T4 =25°C 45 6 mApc
1SINK Vour Shortto Vg, Ta=25°C 9.0 16 mApc
POWER SUPPLY
Icc Supply Current {Includes foLk =640 kHz,

Ladder Current) VRer/2=NC, To=25C

. and C8 =5V
ADCO0801/02/03/04LCJ/05 1.1 1.8 mA
]. ADCOBO4LCN/LCV/LCWM .- 1.9 © 25 . mA

Note 1: Absolute Ratings indif fimuts beyond which damage to the device may occur. DC and AC electrical spedncallons do not apply M\an operating

tha device beyond its specmed operating conditions.

Note 2: All voltages ara measured with raspect to Gnd, unless otherwise specified. The separate A Gnd point should always be wired to the D Gnd.

Note 3: A zonor diode exists, intemally, from Vg to Gnd and has a typical breakdown voltage of 7 Ve,

Note 4: For Vin(—)2 Vin{+) the dighal cutout code will be 0000 0000. Two on—chip dlodas are tied to sach analog input (see block diagram) which will forward
conduct for analog input voltages one diode drop below ground or one diode drop croalav than the Veg supply. Be caratul, during testing at low Vg levels (4.5V),
as high level analog inputs (5V) can cause this input dicde to y at P s, and cause errors {or analog inouts near full-scate. The
spec allows 50 mV forward bias of either dlode. This means that as long as lnn analog Viy does not exceed tha supply voltage by more than 50 mV, the cutput
code wilt bo correct. To achieve an absolute 0 Vpg to 5 Vpg input voltage range will therelore require @ minimum suppty voltage ot.4.950 VDC gvor temperaturo
variations, Inital toleranco and loading. .

Note §: Accuracy is guarantoed at fo x = 640 kHz. At higher clock frequencies accuracy can degrade. For lower clock frequencias, the duty qcie fimits can be
extonded 50 iong as the minimum clock high time intarval or minimum clock low time interval is no less than 275 ns. R

Note 6: With an asynchronous start pulse, up to B clock poriods may be required before the intemnal clock phases are proper to start the conversion process. The
start roquest is intornally laiched, see Figure 2 &nd section 2.0,

Note 7: Tho TS input Is assumed 10 brackat the WH stroba input and therefore timing is dependant on the WH putse width, An arbitrarity wide pulse width will hold
the converter in a reset moda and the start of conversion is initiatod by the low to high transition of the WR puise (see timing diagrams).

Note 8: None of thase A/Ds requires azar0 adjust (see section 2.5.1). To obtain zero code at other analog input voltages soe section 2.5 and Figure 5

Note 9: The Vagp/2 pin is the canter pont of a two-resistor dividar connected from Voc'!o ground. In all varsions of the ADC0801, AD®802 ADC0803, and
ADC0805, and in the ADC0804LCJ, sach resistor s typically 16 kf). In all versions of the ADCD804 except the ADCOBO4LCY, each resstor is typically 2.2 kN.

Note 10: Human body model, 100 pF discharged through a 1.5 kN rasistor.
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5 | Typical Performance Characteristics
Q
o 1
<
~
~r
8 Delay From Falling Edge of
8 Logic Input Threshold Voltage RD to Output Data Valid CLK IN Schmitt Trlp Levels
a vs. Supply Voltage v8. Load Capacitance vs. Supply Voltage
S g M ~S5°E S Ty <o’ s _ 1 I
o & g -
8 g 1.7 P a0 2 1t o e
Q > - =
O s s L ] i $
[a] g g . ) e -3$5°C < Ty € s125°C
S ; 8 | Y. ; vg! bh |
o = % 2 g
o =z
«Q § 14 e A x g MBS
Q o T x LT ]
O 8 i S | .-
(=] “ 1y 7] 18
<\t 8 s o0 828 550 0 200 a0 soa  a00 1000 430 [R]] .00 [¥1} $.50
5 Vee - SUPPLY VOLTAGE (vpe) LOAD CAPACITANCE {yF) Veg ~ SUPPLY VOLTAGE vpe)
(<o)
o
O
Q
<
Full-Scale Error vs Etfect of Unadjusted Offset Erro}
feLx vs. Clock Capacitor Conversion Time v8. VRer/2 Voitage
1000 — ™7 [ " —r
11 To« Mok Vigtel » Vipi-) = 0v, ;
N S 11 ? 1" | ASSUMES Vg « 2 mv,
AT z - [ THIS SHOWS THE NEED
R= 50 N a8 a n FORAZERDACLIF T
= pe] [ THE SPAN IS REDUCED. T
B A S s o 10 i 15
ES ) \ \ g e g )L R ETL "t
ot > s L
& \ \ \ o, 5o ] f
g Veg - 5.0V o G
g lV \ ; 1 . s N i
NN S ! ST
100 A ’ l S o LLE '
i1} teo tooo 40 " 0 100 120 e g0t (8] 14 §
CLOCK CAPACITOR lgF) Tc. CONVERSION TINE (™) Yapr {¥pe)
r :
y :
§
Output Current vs Power Supply Current ‘ . Uinearity Error at Low
Temperature vs Temperature (Note 9) VREr/2 Voltages
[ - 12
Ve =8V, o TT1 T T T 77T 7T -
TR £ Sana octeed L.y Wner) ]
3 DATA QUTPUT 2 - K%‘;?f* G5 Mo
i SUFFERS . [ ] 2 ADe v . “ ZEROAND FULL. | .
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] ! ! foaes ¥ 3 cn"‘“"“"’-‘insv'vu - ] -t
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. Vour - 0.4 vge s, 1111 . Pl !
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; TRI-STATE Test Circuits and Waveforms

tiy t4n, CL = 10 pF toH
v v
vee cC tc
Ver vee
1]
” DATA o 0
41 ourruT Ghp ——A ]
LU DATA
& ™ ve 4] ouTPYT v
H 0%
OATA N [ oata ¢
ourryrs ouTPUTS
L = I= = o —————= T
=20 ns

Timing Diagrams (ail iming is measured from the 50% voltage points)

START
CONVERSION

k=20 ns

; \ _/

—

w -
—] WL f-— ~3yYSY*
ACTUAL IRTEANAL “NOT BUSY"
STATYS OF THE
CONVERTER

———— 170 8x Higyx t INTERNAL Tg

{LAST DATA WAS READ)

ton, Cp= 10 pF

_ W

TL/H/5871-3

N OATAIS VALID IN
; QUTPUT LATCHES

(LAST DATA WAS NOT READ) a
-

Output Enable and Reset INTH
IRTA AEsET

TRISTATEY -

— e —— — e e e -

it o I
% i e P

—=] "t

Note: Read strobe must occur 8 clock periods (871 k) aftor assertion of interrupt 1o guarantoe reset of INTH,

INT ASSERTED

12 TeLx

TL/H/587%-4
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Typical Applications (continued)

6800 Interface

[+ ]
YMa
+——— W%
[+] AD

(1)
e,

L3118

OATA

ADC0801/ADC0802/ADC0803/ADC0804/ADC0O805

Absolute with a 2.500V Reference

vee
Vet

O] wepte) vee
_L
T 10,7
= Pd
an 2n
b3
1500 vpe
Ot ¥ yi-1 Yage
fo o4 "
(L) 4]
Aty
¢

B *For low power, see also LM385-2.5

Zero-Shitt and Span Adjust: 2V< V<5V

veg
[
. Vint+) vee
Vim
A
-
Voniet vagen |
]
A
el I
TS 2END - 1 ’xm VOLTACE PAN !
covtvoLTase, ¥ A (SLE SLCTION 10) |
n L_I:.___..___._._.l
Ivge - = =
LN 2 180 4D =

|

Ratiometric with Full-Scale Adjust

Yoo
fvge
(o]

=
L[ l !
4 Vintel o T !
+ ! 2n !
S ! < }
‘ l > f i
= = ] L ]
LY | N 1’ '™ ]
[ 1. |
! :: an |
t |
Vint-t Vaget _J : J:L :
[
= vede oPTIONAL
e 18 AQtuST
Note: belore using caps at Viy or Vpgp/2, =
see section 2.3.2 Input Bypass Capacitors.
Absolute with a 5V Reference
Yee * v
e
[ |
! I
O—— vyte) Yeo ; |
MO N
T war 3n
= I 1 !
A 1 23w |
(Lt |
b
n
T S |
O Vit Yagen '-—'J ! JL :
4 1=
| SO |
ortiomat
£$ ApsusT
Span Adjust: OVS Vg <3V
vee
tvpel
+ Vinte? Yee
Vin
>
<
= :: n
e
iyt vagst -
—[-— (1] (U L e
TUH/S8T1-8
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Typical Applications (Continued)

Directly Converting a Low-Level Signal

—

vee
Vgl

Vigled

Yin

oWy Vi< Stlav

Viut-t

ap

AAA,

Yoo
.
10.F S
T 3
— <
n
AAA—¢
172 LM358
- [To
Yags? ' e
s > >4
" T 1uf < a0
n = = = =
AAA

WA
100

Yoy
40)

1 "\\——4

Vagp/2=128 mV
tLSB=1mv
Voac s Vin<{Vpac + 256 mV)

.

Vin

4% v

VW

VRgr/2 =256 mv

1 mV Resolution with pP Controlled Range

A pP Interfaced Comparator

vie
"ypp)

O——fvinlet vee

O——Vini-t vapr

For: Vin{(+)>Vin{—)
Output = FFHgx

For: Vin(+) <Vin{ =)
Outpul = 00HEX

veo
$¥ge)
v T
Vinte) o
.
I 0uF
~
10T 0T
MICAD DAC™™ " “
sacsn [y Vint=) Vg -
I "
oara =

w, 0<Vpac<asv =

Digitizing a Current Flow

vee o, A ———- 040 24 FULLSEALE}
el VWA
<
>
Qe
PR
. int-) vee
>
<
>
Pel)
1l | w
L]
R 2 ¢ Yinto Yagp?
401 4[
<
il
j»

1

]

.,

TUH/S671-8
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

Typical Applications (continued)

 Self-Clocking Multiple A/Ds
R O——oq CLRA
axa ({83} A o1
>
e b3
<
cxin
N O ttan
e
A
*Use a large R value —p| LN
to reduce loading
at CLK R output. 3

1F MOAE THAN § AQDITIONAL
AJDy, USE A CMOS SUFFER INOT TTY)

Self-Clocking in Free-Running Mode

O——d Vini*)

O] vyyi=t

a AR

ann
S
axm
o 1sur
wm

-

“Alter power-up, a momentary grounding
of the WH Input is noodod to guarantee oparation.

" .
stany
\i

ax

Operating with “Automotive” Ratiometric Transducers

Vee
#Vocl

*Vinl =) =0.15 Ve

Vinte} Yer
*

. ~ 10t

Yol I
A
Apcaess
VI LMISEA
Yagr
Qi veg

15% of Voc < Vxpr £85% of Vee

i—AAAAAA
VA~

o

i)
A0

w

External Clocking

ferx B cux ix

100 kHz < Iy x € 1460 kHz

uP Intertace for Free-Running A/D

[} o

txa

CLEIN§

“vgt [— ——1,'"1

l OATA UPDATE
v
[ RRL )

W |

MEVENTIAD
DuAInG AD

j AtADY
Toun

e 1Ag )

REMT auser
Ratiomaetric with Vrgp/2 Forced vee
8 Vpe)
X0R
"4 Vinl*) vee
< *
= = ‘:..
<
VT LIBAA )
r Vint) Yrgsd

T

e




Typical Applications (continued)

uP Compatibie Differential-input Comparator with Pre-Set Vg (with or without Hysteresis)

o
: e 5 .
ourrer i Py

Vint* ';"’," —] I o
0 L)
< Ve
b 31) [T

A
O Vini~t Vrer? ’ —
[ .

L] 1aF
[ ] 1 .3 vtonvyy
:I;: o | ] .JL“'. ’

S

171 LRISSA

1
o

“See Figure 5 1o select R value
087 ="1" for Vin( +}> Vin( =)+ (VRer/2)
Omit cireuitry within the dotted area if
hysteresis is nol needed

Handling + 10V Analog Inputs Low-Cost, uP Interfaced, Temperature-to-Digital Converter
' ° o
AR LN ::n' ou
VA~ Yintsd Yeo
P d

1,
108 A <
Vin

Bk
5

AAA Vigls) v,
w3 \A S " " <t

S wo u,:"L "hu.t )
= < T ’_;r

A
VWA~

ao
—— ] $vpe
e L3
- I
l.,l:' ey Vi) Vagp? L:I.uuu
*Beckman Instruments ¢ 694-3-R10K rasistor array = =
uP interfaced Temperature-to-Digital Converter
Vee
Vol
! [
n
i AA,
H WA ——
{
!
1
o ANN— Vit Yee
‘ e _L
anvere . .
19=¥ K} e
Wut <
= = N
= = T w b2
oo SRR
' 71U
| n 7 -
Ta Wil O dmorm——y_ ¥igt-) Vagp? ’ ‘L " L
any i © Ta hax
15f ans
*Circuit values shown are for 0°C<Ta s +128°C R 1 .
**Can calibralo each sonsor 10 allow easy replacoment, then ' :: e’
i A/D can ba calibrated with a pro-set inout voltage. = <
) -'.-L
TUH/5871-8
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ADC0801/ADCOBOZ/ADCGBOS/ADC0804/ADC0805

Typical Applications (continued)
Handling + 5V Analog Inputs

SYSTEM
oc TEST
POINTS

el 11

Yoo
fvpe)

7

Vin

Vinte)

Vigt)

vu{
>

TL/H/5671-33
*Beckman Instruments ¢ 694-3-R10K resistor array

1P Interfaced Comparator with Hysteresis

o)

A7D

Vint-1

DR§ —> oUTIUT

VRer2 _J_

e o

""v

TL/H/5871~38

Analog Sell-Test for a System

—

PP

P79°7¢9¢%

1
CHANREL
ANALDG
yyx
04881

L]

Vigted

L]

Vint-t

I T

FROM OUTIYT
PORT OF u¢

€ cHanwgt
SELECT

TUH/5871-38

gunl

Read-Only Interface

e

a

aT\__ /T
n
0ATA1S ; \—’ : STARTE uiw

Convinsian

oureyr

Protecting the Input

A0

Olodes are tN914

Vi (=)

TL/H/S671-24

TL/H/5671-9

A Low-Cost, 3-Decade Logarithmic Converter

i
Filmvgg)

Yuaxggy
19 vge) ¢

“LM389 transistors

A.B.C,0 = LM324A quad op amp

W—ann
L
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Typical Applications (continued)

3-Decade Logarithmic A/D Converter

A,8.C, D= LM329A
17 LM
0
“Vin - "
-18mv D ~10V] a —AAA- Vints!
.
A
17 10m
l ™
> 108
M ' AN Vint-) Y
s 1tRQ ADS p L
— >
= I
D!
(21" S gin
I "
- { "
ES A > -
1SN >uT'"'
AQS ‘L L

Noise Filtering the Ana

log Input

Multiplexing Differential Inputs

luf 6—'
{ ( Clﬂl - Vil
O
i -
. Yinled “![6—1 N
Vinde . UI""‘I‘I‘I:‘I}I\ (v ]
wyx
‘: = :nsl . cosett
¥ [V N
¢ e Vini-)
: Ig=20 Hz Ot
! Uses Chebyshev implementation for steeper rol-oft n .
| unity-gamn, 2nd order, low-pass filter _[——— Vint) 1 Steert
i Adding a separate filter for each channel increases = prompe—
system response lime if an analog multiplexer PORT OR WP
is used
Output Buffers with A/D Data Enabled Increasing Bus Drive and/or Reducing Time on Bus
-F‘O o Op—po—Q I3
b Tour 1000
. ATA oaTawus DATA 0UT OATA Sus
3>—de TALSTATES
MD—D—O a i j wreeas - O ¥R m "}.‘.5"?3'
| oo "
; L -
h T o E
!
t o e
' TU/H/S871-10
*A/D output data is updaled. ! CLK penod *Allows output data to set-up at falling edge of &3
! prior to assartion of
!
| —
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

Typical Applications (continued)

Sampling an AC Input Signal

[
10 e
FILTIR nn‘ '
. HILH | noLY —>] Viulo)
" Lm
)
~4870 -90 48
= ] YA fee—p
= m o
LOWPASS, MULTIPOLE conTnoL Cy
FILTER

i ) 1
S pa Ol 80

Note 1: Oversample whenever possible {keep Is > 2I(~80)] to eliminate input frequency folding
{afiasing) and to allow for the skirt response of tha filtar.

Note 2: Consider the amplitude errors which are introduced within the passband of the filter,

70% Power Savings by Clock Gating

‘ax
[ 11N

cxm

T T 1P o

a
Ax ox num | ax my

Toan l l T _"' [

[4]
L1 Hen
- M
1 neH
raan {Complete shutdown takes = 30 soconds.)
Power Savings by A/D and Vrgg Shutdown
on —0 ;‘,‘m, .
w
otk mnn
r— contRoL A
Yee
L
‘I‘ om —
a = A
upcontast ﬁ [T Y A/0 0ATA DUTPUT Rt ) [apara
L1}
Yaes?
-
- [T u]k

=

*Usa ADCO801; 02, 03 or 05 for lowest powar consufnption.
Note: Logic inputs can ba driven to Vg with A/fJ subphy at 2aro volts,

Butfer prevents data bus irom overdriving output of A/D when in shutdown moda.
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Functional Description

1.0 UNDERSTANDING A/D ERROR SPECS

Aperfect A/D transter charactaristic (staircase waveform) is
shown in Figure 1a. The horizontal scale is analog input
voltage and the particular points labeled are in steps of 1
LSB (19.53 mV with 2.5V tied to the VReg/2 pin). The digital
output codes that correspond to these inputs are shown as
p-1,D, and D+ 1. For the perfect A/D, not only will center-
value (A—1,A, A+1,. . . .)analog inputs produce the cor-
rect output ditigal codes, but also each riser (the transitions
vetween adjacent output codes) will be located +'; LSB
away from each center-value. As shown, the risers are ideal
and have no width, Correct digital output codes will be pro-
vided for a range of analog input voltages that extend + '/
LSB from the ideal center-values. Each tread {the range of
analog input voltage that provides the same digital output
code) is therefore 1 LSB wide.

Figure 1b shows a worst case error plot for the ADC0801.
Ail center-valued inputs are guaranteed to produce the cor-
rect output codes and the adjacent risers are guaranteed to
be no closer to the center-value points than £ Y%, LSB. In

Transfer Function

other words, if we apply an analog input equal to the center-
value * Y, LSB, we guarantee that the A/D will produce the
correct digital cods. The maximum range of the position of
the code transition is indicated by the horizontal arrow and it
is guaranteed to be no more than '/, LSB.

The error curve of Figure 1¢ shows a worst case error plot
for the ADC0802. Here we guarantee that if we apply an
analog input equal to the LSB analog voltage center-value
the A/D will produce the correct digital code.

Next to each transfer function Is shown the corresponding
error plot. Many people may be miore familiar with error plots
than transfer functions. The analog input voltage to the A/D
Is provided by either a linear ramp or by the discrete output
steps of a high resolution DAC. Notice that the error is con-
tinuousty displayed and includes the quantization uncertain-
ty of the A/D. For example the error at point 1 of Figure 1a
Is +'4, LSB because the digital code appeared ', LSB in
advance of the center-value of the tread. The error plots
always have a constant negative slope and the abrupt up-
side steps are always 1 LSB in magnitude.
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SERIAL INTERFACE

ANT-32 SPECIFICATION

BACKUP ,WATCHDOG,PF DETECTOR.

REAL TIME CLOCK

.......................

...............

80C32 CHMOS 8-bits Microcontroller

11.0592 MHz

U2 8-32KByte:2764
default = 28 pins
u3 é—32KByte:6264
default = 28 pins
U4 8-32KByte:2764

6264

2864

27128 27256 (EPROM)
socket

62256 (RAM-backup)
socket

27256 (EPROM)

62256 (RAM)

28256 (EEPROM)

default = 6264 8KByte RAM
12 bits I/0 (PORT1 TO T1 INTO INT1)

USER PORT 1,2 48

bits 8255 I/0

LCD PORT (DOT MATRIX ONLY)

RS232C use MAX232

chip

use MAX691 chip (options)

use DS1202 chip (options)

over 4 Years for RAM and RTC

40 pins - System Expansion

26 pins x 2 - User Port 1, 2

16 pins - Internal Port
14 pins ~ LCD Port
3 pins - RS232C Port

2 pins - 5VDC Power Supply

+5VDC 168 mA (approximate)

10.2 cm. X 14.2 cm.
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DALLAS

SEMICONDUCTOR

FEATURES

* Real time clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
leap year ccmpensation valid up to 2100

® 24 x 8 RAM for scratchpad data storage
® Serial /O for minimum pin count

® 2.0-5.5 volt lull operation

® Uses less than 300 nA at 2 voits

¢ Single—byte or multiple-tyte (burst mode) data rans-
fer for read or write of clock or RAM data

* 8—pin DIP or optional 16—pin SOIC for surface mount
¢ Simple 3—wire interfaca
¢ TTL-compatible (Vgg = 5V)

® Optionalindustrialtemperature range —0°C to +85°C
(NC)

ORDERING INFORMATION

DS1202 8~pin DIP
DS1202S  16-pin SOIC
DS1202S-8  8-pin SOIC
DS1202N  8-pin DIP (IND)
DS1202SN  16—pin SOIC (IND)

DS1202SN-8 8—pin SOIC (IND)

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 lime 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 corrections for
leap year. The clock operates in either the 24—hour or
12-hour format with an AM/PM indicator. Interfacing the

051202, 0512028

DS1202, DS1202S
Serial Timekeeping Chip

PIN ASSIGNMENT

neldr ™ a0 vee
x1{J 2 7 SCLK
x2[ 3 sl] o
GNo (] « s{] RAST
a-PINOIP
NCrord1 8 Vee
Xtag2 Thmo sck
x2a 3 e[ vo_
GNOCQ 4 50D PST
8-PIN SOIC
{208 mil)
)
NCOIL] ¢ 16 Vee
NCOT] 2 15 [F17 NC
xtar 3 " SCLK
NC (] 4 13 NC
X201 5 2 o
NCd s "M orIr NG
Nc(ar 7 10 NC
GND(OI] 8 9 RST
16-PIN SOIC
PIN DESCRIPTION
NC - No Connection
X1, X2 — 32.768 KHz Crystal Input
GND - Ground
RST - Reset
Vo ~ Data Input/Output
SCLK ~ Serial Clock
Vee — Power Supply Pirf

DS1202 with a microprocessor is simplified by using
synchronous serial communication. Only three wires
are raquired to communicate with the clock/RAM: (1)
RST (Reset), (2) VO (Data ling), and (3) SCLK (Serial
clock). Data can be transfeired to and from the clock/
RAM one byte 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.

©Copynght 1997 by Catas Semconaucior Corporason.
AS Righes . For information regarcing
and ochar proceny nghts, please rafer
des Somconducr data books.
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OPERATION
The main elements of the Serial Timekeeger are shcwn

in Figure 1: shift register. centrol logic. oscillator. real
time clock, and RAM. To initiate any transfer of data.
AST is taken high and eight bits are loaded into the shift
register providing both address and command informa-
tion. Datais serially input on the rising edge of the SCLK.
The first eight bits specify which of 32 bytes will be ac-
cessed, whether a read or write cycle will take place.
and whether a byte or burst mode transfer is 1o cccur.
AHer the first eight clock cycles have occurred which
load the command word into the shift register. additional
clocks will output data for a read or input data for a write.

DS1202 BLOCK DIAGRAM Figure 1

The numter of clock puises equals eight plus eight for
tyte mode or gight plus up to 192 for burst mcde.

COMMAND BYTE

The command byle is shown in Figure 2. Each data
transfer is initiated by a command byte. The MSB (Bit 7)
must be alogic 1. If itis zero, further action will be termi-
nated. 8it 6 specifies clock/calendar data if logic 0 or
RAM data it logic 1. Bits one through five specify the
designated registers to be input or output, and the LSB
{Bit 0) specifies a write operation (input} if lcgic 0 or read
operation (output) if logic 1. The command byte is al-
ways input starting with the LSB {bit 0).

D 32768 KHz

X1 X2
————y

/

'2___.— REAL TIME OSCILLATCR
CLocK -~ AND DIVIOER
' T
TESTEAY DAT3 BUS
SCLK
AST COMMANO AND
CONTROL LOGIC ADDRESS BUS 24 X8 RAM

ADDRESS/COMMAND BYTE Figure 2

7 8 5 4

I Loy 7 BV A3
=

RD

%l
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DS1202. DS1202S

RESET AND CLOCK CONTROL

All data transters are initiated ty driving the RST ingut
high. The RST input serves two functions. First, RST
turns on the control lcgic which allows access to the shift
register for the address/command sequenca. Seccnd.
the RST signal provides a method of termirating either
single-byte or multiple byte data transfer. Aclock cycleis
a sequence of a falling edge followed by a rising edge.
For data inputs, data must be valid during the rising
edge of the clock and data bits are output on t he falling
edge of clock. All data transter terminates if the RSTin-
put is low and the /O pin goes to a high impedance
state. Data transter 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 eight SCLK cycles. Additional SCLK cycles are ig-
nored should they inadvertently occur. Data is input
starting with bit 0. Due to the inherent nature of the 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 bit to
ce transmitted cccurs cn tha lirst falling edge after the
last bit of the command tyte is written. Additional SCLK
cycles retransmit the data bytes should they inadver-
tently occur so long as RS 1T remains high. This opera-
tion permits continuous burst mode read capability.
Data is output starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calen-
daror the RAMregisters by addressing location 31 deci-
mal {address/command bits one through five = logical
one). As before, bit six specified clock or RAM and bit 0
specifias read or write. Thers is no data storage capac-
ity atlocations 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 first sight registers must be written in order for the
data to be transferred.

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

Each byte that is written to will te transferred to RAM
regarcless of whether all 24 tytes are writisn e nict.

CLOCK/CALENDAR

The cleckicalendar is contained in eight writ2 r2ad reg-
isters as shownin ?igure 4. Data contained in the clock/
calendar registers is in binary coded decimal format
(BCD).

CLOCK HALT FLAG

Bit 7 of the seconds register 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-PM/12-24 MODE

Bit 7 of lhe hours register is cefined as the 12— or
24-hour mode select bit. When high, the 12-hour mcce
is selected. In the 12-hour mode, bit 5 is the AM/PM bit
with logic high being PM. In the 24-hour meds, bit § is
the second 10 hour bit (20-23 hours).

WRITE PROTECT BIT

Bit 7 of the centrol register is the write protect bit. The
first seven oits (bits 0—56) are forcad to zero and wiil ai-
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 sight clock/calendar
registers can be consecutively read or written (ses Fig-
ure 4) starting with bit 0 of address 0.

RAM
The static RAM is 24 x 8 bytes addressed consecutively
in the RAM address spacs.

RAM BURST MODE

The RAM command byte specilies burst mode opera-
tion. [n this modae, the 24 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit O of
address 0.

032697 V11
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REGISTER SUMMARY
A register data format summary 15 shown in Figura 4.

CRYSTAL SELECTION

A 32.768 KHz crystal, can be directly connected to the
DS 1202 via pins 2 and 3 (X1, X2). The crystal selected
for use should 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

cins. Thare is no need for extemal capacitors or resis-
tors. Note: X1 and X2 are very hignimpedance nodes.
It is recommended that they and the crystal be guard—
ringed with ground and that high frequency signals be
kxept 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”".

|-

o] —(ﬁl,\almlulmlmlaalll l l l I l I l >.._—-

ADDRESS COMMAND

BURST MODE TRANSFER

DATA INPUT/QUTPUT

SCLK
3 \
= J -
ot 2 3 4 5 6 o 12 4« 5 § 7
— — 2r
o —GE ] T T T T [ 1
ADDRESS COMMAND DATA O BYTE 1 DATA VO BYTE N
FUNCTION BYTEN SCLKn
CLOCK 8 72
RAM 24 200
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REGISTER ADDRESS/DEFINITION Figure 4
REGISTER ADDRESS

A. CLCCK
< 8 5 43 2 12
sec| + |oflojofofolo V
1% ‘ W
MIN 1 0 0 0 0 H IP,
A o] d W
HR ojlojolof1r]o RO
' w
oatef + oo |o o]t} A0
W
MONTH| 1+ | o Jo o |1 ]o}o A
W
RO
pav| v Jole ot o] &
vear| t J oo o1 ] ]o A2
w
':C‘:"—’CL! : l 2 l ? g )] ] ' l 1 N !R%
. ' : ' L
CLOCK RO
1 1 1 -
BURST o4 ! ! W
B. RAM
ramol 1 |1 |ofofolo]ol
W
]
1
t
Ram2a|l 1 | 1y o1} R
W
RAM A
- R A N IR IR SR I w

REGISTER DEFINITION

01-12
c0-23

01-28729
. 01-31

01-12

01-07

RAM DATA O

RAM DATA 23

cH 10 SEC SEC
0 10 MIN MIN
%o A’; HR HR
o | o | 100ATE DATE
ofofo|N MONTH
olololo DAY
10 YEAR YEAR
wp FORCED TO ZERG !
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ABSOLUTE MAXIMUM RATINGS®
veitage on Any Pin Relative o Ground

Cperating Temperaiure
Siorage Temperature
Soldering Temgerature

0.3V 1o +7.0V
0°C to 70°C

-55°C 10 +125°C

260°C lor 10 seconds

* Thisis a stress rating only and functional operation of the device at these or any other conditions abovethose
indicated in the operation sactions of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

{0°C to 70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES

Supply Voltage Vee 2.0 55 v 1

Logic 1 Input ViH 2.0 Vec+0.3 \ 1
Vee=2.0V | -0.3 +0.3

Logic 0 Input Vi \ 1
Vge=5V -0.3 +0.8

DC ZLECTRICAL CHARACTERISTICS {0°C to 70°C; Ve = 2.0 to 5.5V")
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Leakage . u +500 pA 6
11O Leakage o +500 HA 6
L o v Veeo=2V 1.6

ogic 1 Output \ 2

9 f OH [ yge=sv | 2.4

Vee=2V | 0.4

Logic 0 Output VoL \ 3
Vee=5V 0.4
Suoply | Vee=2V 0.4

Activé Supply Current mA 5
| Vee=sv 1.2
Vee=2V 0.3

Timekeeping Current lcct pA 4

Vee=5V 1

Vee=2V 100

Leakage Current lcca nA 10
Vee=5V 100

*Unless otherwise noted.

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL | CONDITION TYP MAX UNITS NOTES
Input Capacitance C 5 pF
/O Capacitance Cvo 10 pF
Crystal Capacitance Cx 6 pF

032697 &/1N1
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AC ELECTRICAL CHARACTERISTICS {0°Cto 70°C: Vg =2.010 5.5V7)
| PARAMETER i SYMBOL P MIN | TYP | MAX | UNITS | NOTES ]
! § Vee=2V 200 ;
| Data to CLK Setup o ns 7
: Veg=3V 50
Vec=2V | 280
CLK to Data Hold lcoH ns 7
Vee=5V 70
. Veg=2V 800
CLK to Data Delay tcop ns 7.8.9
Vee=5V 200
Vge=2Vv | 1000
CLK Low Time o ns 7
Veg=5V | 250
Vge=2V | 1000
CLK High Time tcH ns 7,12
Veg=5Y 250
| Vge=2V 0.5
CLK Frequenc MHz 7,12
Y Ck I"yee=sv | DC 2.0 .
Vee=2Y 2000 . ’
CLK Rise and Fall ta ns
Vee=5V 500
e Vee=2V 4
RST to CLK Setup tcc 7
c Veg=5V 1 b
Vee=2V | 1000
CL¥ 10 AST Held P tppu ns T
Vee=3V | 250
Veg=2V 4
BST Inactive Time tCwH us 7
VY 1
ST to /0 High Z Voo-2Y 2%
to ig t ns 7
€02 I vee=5v 70

*Uniess otherwisa noted.
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TIMING DIAGRAM: READ DATA TRANSFER Figure 5
l -
RESET -——————-/‘ |
‘cc

croox r \__ I

COH tcoo
o =) —’K_'C_"Z_;*
oot X o @@q :
~

COMMAND BYTE

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6
—’{ tewn |‘— .
ﬁﬁﬁ—-—-—————j . E_—/T
C

‘ccH
CLOCK
- Iv ———

-1 toc
31 I G W G &
(4
=

COMMAND BYTE

- NOTES:

1. All voltages ara referenced 10 ground.

2. Logic one voltages are specified at a source current of 1 mA at Vee=5V and 0.4 mA at Vgg=2V, Vou=\cc for
capacitive loads.

3. Logic zero voltages are specified at a sink current of 4 mA at Vce=5V and 1.5 mA at Vgo=2V.

4, \ccy is specified with /O open, RST set to a logic 0, and clock halt flag=0 (oscillator enabled).

Icc is specified with the VO pin open, RST high, SCLK=2 MHz at Vcc=5V; SCLK=500 KHz, Vge=2V and clock

halt flag=0 (oscillator enabled).

AST, SCLK, and VO all have 40K pull-down resistors to ground.

o

Measured at Viy=2.0V or Vi =0.8V and 10 ms maximum rise and falt time.

. Measured at Vgp=2.4V or Vo =0.4V.

© ® N o9

. Load capacitance = 50 pF.
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10. g is specified with RST, /0. and SCLK open. The clock halt flag must be set to logic one (oscillator disabled).

11 At power—up. RST must be at a legic 0 until Vg 22 volts. Also, SCLK must ba at a logic 0 when SST is driven
lo a logic one state.

12.1f tcy exceeds 100 ms with RST in a legic one state. then lgc may triefly exceed lgg specificaiicn.

DS1202 SERIAL TIMEKEEPER 8-PIN DIP

8 5

«
A M ¥
T PKG 8-PIN
| DIM MIN MAYX
8 AN | 0380 | o.00

MM

8 IN. 0.240 0.260
MM

C IN. 0.120 0.140

MM

D IN. 0.300 0.325
' MM

E IN. 0.015 0.040

MM

F N 0.110 0.140

MM

G IN. 0.090 0.110

MM

H N 0.320 0.370

MM

J IN. 0.008 0.012

MM *

K IN. 0.015 0.02:
MM

032597 Y11



0S1202, DS12028

DS1202S SERIAL TIMEKEEPER 16-PIN SOIC

Kaf o +6

HEHE HHHEE |
T

€

BEBE HEHE v

3

|

=N k-

hi —

P J
PKG 16-PIN
DIM UIN MAX
A IN. 0.500 0.511
MM | 12,70 12.99
B IN. 0.290 0.300
MM 7.37 765
C IN. | o.088 0.095
MM 2.28 2,44
E IN. 0.004 0.012
MM 0.102 0.30
£ IN. 0.094 0.105
MM 2.38 2,68
G IN. 0.050 BSC
MM 1,27 BSC
HIN. | 0.39%8 0.416
MM | 1011 10.57
J N 0.008 0013
MM 0.229 0.33
K IN. 0.013 0.019
MM 0.33 0.48
LIN 0.018 0.040
MM 0.408 1.20
phi 0* 8°
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DS1202S8 8-PIN SOIC 200 MIL

k] ol
5 B H

L

4t
R L

N

PKQ 8-PIN
DM MIN MAX
A IN, 0.203 0.213
MM 5.16 5.41

8 IN. 0.203 0.213
MM 5.16 5.41

CIN 0.070 0.074
MM 1.78 1.88

E IN. 0.004 0.010
MM 0.102 0.390
FIN. 0.074 0.84

MM 1.88 213

G IN. | o00s0BSC

MM 1.27 BSC

HIN | 0302 0318
M 767 3.07

JIN. 0.006 0.010
MM 0.152 0.254
K IN. 0.013 0.020
MM 0.33 0.508
LN, 0.19 0.030
MM 483 0.762
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