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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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2.1.10 Crytal Oscilator Sensors
14 ] [ 3
L‘ﬂu sensor mﬁuﬁmammmm%umnmsamﬁumqmslﬂﬁuu resonance f1IIUNNITAU

ALNOUVDY quartz crystal Tl hygroscopie coating '3ﬂ1ﬁ'1u‘ﬁaaqmﬂqﬁ1ﬂusau -18-52°C
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2.1.11 Infra-red Moisture Sensors
Infra red gas analyser S1HIUAINNMIFHIUANIYRYDININTZIIOARIWEIAAUA
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2.2 21vamlasdyanaeinasniilufya1ufdnea(Analog to Digital Converter ADC0804)
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2.3 ANT-32

2.3.1 Optional Real Time Clock & Calendar

) o 9 ¢ Aa = 9 b4 o v <
?f'l'ﬂ5Uﬂ151‘5\1'11«153‘1]‘U11!Tﬂ5ﬂ'®ui'ﬂimﬂﬂi NUINNUNYIVDIANWY ﬂ"llﬂﬂﬂ'ﬂﬂl‘l?\i‘dih«l

dufivimdfifiu RTC ( Real Time Clock) flowitnuaatede dsuedn  ANT-32 149w RTC
1o DS1202 Serial Timekeeper Chip 489 DALLUS SEMICONDUCTOR lausesufuginsel
mevenfisadndenasidtaie Tudesiinissuuds Fudersld RTC fi¥eafin Ds1202
Az MAX691 SIuvn3anen 32768 KHz LasUAAB3 ABENILUDTA ANT-32 438
DS1202(U7) sznou'lid1e Real Time Clock / Calendar 412 Static Ram ¥11@ 24 U
ymsBumesinady cPU Tunuveynsy TaslFmuios 3 @du fin (1) 91 RST(RESET) (2) 0
NO(Data line) SCLK(Serial clock)ihf‘r"mtgmﬁqmuﬁﬂ:ﬁimﬂ’hﬁum P1.6, P1.4 lag PLS 483
CPU awd sy iffedeemsnsiusiiaal CPU doswhn1semaamtn RTC i1z Ds1202 i
findmiuiimsdumesiny CPU CPU amnsailiouuazeudoyauss CLOCK 138 RAM
182 ?J“Eﬁﬂ Single-byte 118 Mutiple-byte Iﬂm’fﬂﬂ 9475 CPU' Apad3 command byte (8 in) 15
DS1202 ewenld DS1202 nyrwheeshims@ouniesu CLOCK 130 RAM wiausuimis
(address) tazadadoyn luvasfitidafaderty DS1202 dayanafiot RST Feadunsin «1
» 41 SCLK azifudyainn Serial clock iievimsidsunsesudoya Tavez 1 ¥daymner Clock~
1 gadmiudeya 1 dn dwnivo Wudeyaoynsy Tasszdiuduwnilermms@ounaaiiv
iynidetimsein lasdeyafivz@ouniesuesGunniind o uazeudaeiingi 7 swes

command byte Tum3i8ouLaze14 CLOCK uag RAM taad 13aan1519 2.1
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A1519% 2.1 1A 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|10

(HEX) (BCD) .
o SECONDS |80 w 00-59 |CH| 10 SEC _ SEC
© 81 IR - )
1 MINUTES |82 w 00-53 |0 |10 MIN MIN
83 R ) ..
z - 12HRS 84 W 01-12 |12y 0 |AP| HR HOUR
24 HRS g5 R 00-23 |24|0 |10l HR
3 DATE ~. |88 w 01-31 [0 |0 [10DATE DATE
“le7 R
14 MONTH |88 ~ = W “lot-12 Jo [0} of1OM] _ MONTH
.k 89 R
5 DAY 8A w 0107 [0 [o]o] o DAY
88 R .
B YEAR 8C w 00-89 .} 10 YEAR YEAR
8D R )
47 WRITE 8E w 00-80 |WP| ALWAYSZERO
PROTECT | 8F R-

2.3.2 LCD Port
o =t Yy v [ J Y . J Y o
UD5A ANT-32 923 LCD Port IMnssununsaaldau lasamnsosnadndy LCD

L4 <~ é L G’: o g
MODULE 1 DOT METRIX léviu#i davzldndyanaionua 14 11 uazdmiums ldau

14
LY = o é | -4 o
LCD PORT 1 92iMsin2993 Iuuuy MEMORY MAP cxmx‘mu“lﬁ'msmuuiﬂmﬂsu'm”lé’

] o ° [ P 9 o dy
1w Tavazupanudunisaan el 1adadl

ADDRESS  anuaived PORT NAado

FAOOH dmfuousidaRs=0 R/W=0)
FAO1H 15 U0UA1 BUSY(RS=0 R/'W=1)
FA02H dmiudsudoya (RS=1 R/W=0)
FA03H dmiueudeyaRS=1R/W=1)

¥

' ' 1 o 0o W W w
A1391UA LCD UUY DOT MATRIX 1 sgaunsadengula q ald Taslisiaddnys
AouITiA oz iuysiamufidesns mswmedagnaunldeelfuuu@ersunuaszuan
1 v gda 3 3 a q‘: ] ] & v & @.ﬂ
AnfuAn Tdsunsumniu mstduninomesdaseves LCD PORT v himitounisiuiag 1y 3¢

' 1 o a 4 Au ! d o a
avsglduilaneumsen Sadszaisnils mnomadadendn Lep Adnzfinaneuuy fie
‘ﬂ 1A 4 dyy o d v g o A
91992 UUIGHTOUNAALIN 1R uaisiivomy 1-14 vesndyanafzaseturuanaiife

t 4 '
demvmavidasalulfld swazdoavesmsldom & Lep 1 I mmudn 18dmeioves

LCD 9n#
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2.3.3 TTL /O (8255)
8255 Programmable Peripheral Interface (PPI) iudnmesnuuuyumfituiionidau

o 9 o 4 s Jd ° @ 9 v o d o Vet d
AUYINUIY TIMTVVDIA ANT-32 1‘5“057‘ 8255 3UIU 2 A 'fnﬁu']ﬂlﬂu"ﬂﬂiﬂﬂﬂ.ﬂll'}‘iﬂiﬂ

t 4
Bunm v 1wnie 24X2 = 48 Taouvuilu USER PORT 1 woe 2 dumaieaiasadad

USER PORT 1 (U10) uoaiaie FBOOH+ 8255 offset addr = actual addr
AN UABAATE FSOOH + 00H=F800H

Port A

Port B AUHNUAOAIATAFSO0H + 01H=F801H
Port C © AUNUNLIDAATTFR00H + 02H=F802H
Mode Port AunUaLeAIAsA F8O0H + 03H=F803H

USER PORT 2 (U11) uosunsa FCOOH+ 8255 offset addr = actual addr
A v UBAAT TFCOOH + 00H=FCO0H

Port A

Port B AWM UADARSTFCOOH + 01H=FCO1H

Port C AuIve BAIATAFCOOH + 02H=FC02H
Mode Port AN UUBARTAECOOH + 03H=FCO3H

v ~ J a o o
nouniszldaunesn 8255 AldResihimsdimualnuansiiam (configulation) ¥84

¢ Y ¢ a A o o a ' o
wosn AB uaz ¢ Willunesndunmniaoniym Tavhimsifious1 control code 11 Mode

e y ;‘};l [ 5 ' v g A4 1 °
Port %4 Mode Port #erusaeuldmniuluausoo i ldluntisgnarimmiznisviiaulu

A ﬂ' L} o ¥4 L} a
Tnue 0 Fudulnuaildauldazarnuaztioaenisiianud11s dauaan1  control code A9

MTN 2.2
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ﬂ‘IS'N‘?i 2.2 11@A9 8255 MODE 0 CONFIGGURATION

.
t Port 4 Port C uyu Port B Port C a1y | Control code
i (PAO-PA7) (PC4-PC7) (PBO-PB7) (PCO-PC3) (hex)
i ’ L
d .

! gftput B output output output 80RH
, output .!. output output input 81H
i output output input output 82H.

E output output i input input 83H
} output input output oﬁtput 88H
] output j input ; output 'input &GH
E output f input input cutput 8AH
f output % input : input i input SBH
; . input % output output ! output 90H
f | input g output : cutput i input 91H
E input ? output input E oufBut = 92H
: input output input : input 93H
» input input output output 98H

; input input % cutput ! input 9GH

g input input ! input output 94H

£ input input input input 9BH

i .
3

=

d d
2.3.4 lulasnsulnsameiiues 8032
° 4 (Y] ) d
2.3.4.1 matmuanthindyanameslulasneulnsames 8032
¢ ¢ - ¥ o ; & o
TuTnsneuInsamesnsznaMcs-51 naeisaude 8032 Arwvzlidumusniiugiuh

milenfiu Awaaslugdi 2.1 ¢
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Crysal or Clock input  —3» | XTALI P0.0
XTAL2 PO.1 ; )
Crystal or Clock output <¢—— 0.2 HH
Program Store Enable ¢ | ‘psENy P03 |le— Port 0
Alternate Functions ::; 'I ” (Data and Address Bus)
RxD ¢ ) P3.0 P0.6 'I ’l
TxD <> Pl P07
INTO\ <4—>» | P32 P1.0
INTN| <4—»| P33 pL &>
TO <4+—» | P34 P12 | : :
TI <> pys PL3 g—
<+—> * Port 1
WR\ <> P3.6 Pl4 f4—>p
RD\ P3.7 PLS | 4>
- pLe J &>
Reset . —P» | RST\/VPD P17 l )
. P2.0
Addrms.{mgh Enable <— | ALE Pl | >
External Memory Access - 832 >
—P | EA\ P2.3 <)
: Port 2
P24 f4—>
P25 J¢—> (Address Bus)
P26 {4¢—>
P2.7 |} ¢ >
- |

319 2.1 myfmuaniifindnuves 8032
] b
wihimsldemunazvivesdy luTasaeuInsames luasena MCs-51 dail
I'd = ¥ g s > o a
- NI 0 (11 32-39) U 8 11 IHTumdmiunesa 0 vura 8 Ua(P0.0-P0.7) LUUOpen
. .1 ! ¢ = S a ¢ ¢ @ g
Drain Bidirectional wosailaunsaldnutiuduwneminnwesanalu1d Tasmaldawiu
a o 9 J [ 1 a (3 q’d‘ LY Y [} ' =
dunawesa asdlvaadl 1 lldwdazdavesmeiaiimetnulduegluaniuzddosasyd
014 High Impedance) uadminez 1diiunesaeiynszdeads R - Pull Up noueniiuidx
Yy a J 4 ;4 4 o 9/ a ' 1 o _ o v o
vennnlstudunaeananeiauds wesa 0 dildlumsaadenilsanuiidmiudy
Tsunsuuazdeyaniovenidn lavdeimenmsataludiao-a7) uaztadmanadiums
@ ot 9 ] o ' =~ & ' Y
fudedoya(Do-D7) NantwaNuimsuenluszniums@euniomseudoya
S o 4 a
- vmesa 1 (111-8) i 8 v1 Milluvidmiuwesa 1 (P1.0-P1.7) mnsalFamuthuduya
o M = 4 o 1 a
niowvnaneimia 18 madesmsldouiiuduwanesa doslnanm 1 lifwaazdnves
o Y & o
wesatl e 1MTd01ue high impedance Tavfinavsyadwarelu
Jd = FY ° a 4 a
- vmesn 2 (1121-28) 11 8 01 IiTuandmFuwesa 2 (P2.0-p2.7) vura 8 9in 1wy Open
L4 J
Drain Bidirectional wesafiaunsalfifludunanesmerdnaneiamyld Taominldamudy
a (4 ' o 1 a 4: 4 o o 1 .
dunawein deslvaant 1 ldfwaasDaveanedinil Woteduldviegluaaiug High
9) o 4 ¢ o 9 o s 9 a ] S
Impedance wonYINlFnuiudunmeordyanesam liuds wesn 2 dalflunsAndemion
°o_ o o o @ 1 @ 7
anwddmiuduTdsunsunesdeyaniouendas Taslddmsudnueansatialudgacas-

A15) uazineesyadunieluy
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-y mesa 3 1 10-17) 1 8 1 Widundmiuwesa 3 (P3.0-p3.7) aunsalfaniiu
Sunaownanesaa 118 mindesmsldauiudunanesa dosInana 1 lufausazda
yomesan oliTiaaiue High Impedance lavld29asyadwniolu wonaniitaldanly
wehfifieya1 Snnatueiis

-4 RST (11 9) Mg msumsSinisesynetiemeludl Wedudunsiadmi ms
funlfidod uiendenunied o T sunsuAamsiioufanan doimsianuiidesd
gomzilu 1 Junmediedes 2 uwadulnfaszninfiosadammesiisihnmey Tasdowrod
Sumurh 8.2 Alalevuiermnihiiwanind wasielddsuSmmeaiies utondsauldde
sufudszguutn 10 Tulasvhiansenss v RST A Vg,

- 41 ALE/PROG (1 30) tfundwminlfdedananen lnouen ienugunisuand

Auoaas e luAAI(Address Latch Enable) mnnesa 0 luszndumsfasemizvanuidmsy
wuldsunsunSedoyaniouen ﬂﬂﬁtf’ia‘hiﬁmsamiaﬂﬂﬁammﬁmwuanmf’fwdﬁngmum
Wadeenuidienmd 18 wesmimfoeadammesildnasana snfusimusaldandn
Bnnd I idaueiaduld udanndivfzanamimislussnindadefumizsnui
dmiufudoyaiiogniousnda wennInfiN ALE Sel§dmiuaauqumsifouTusunsuasly
14 EPROM dm§u MCs-51 wesfiimissnmsrdmiuiv Tsunsunmeluduifiu EPROM

- 41 PSEN (11 29) WdadganualasuitesmidsninTusunsudifu 13 limizenny
§anwuen3y (Program Strobe Enable) tieFisieudan Tusunsuainniouen itz
ﬁ'aumpmﬁThsuﬁmﬂ%’ya‘luudawm‘n%u"lmﬁa ualugnmsdounisgmdeyaduniasanud

kg

A P 9/ v o o o o a 1a3
mouenniaiald lusunsunianiroanuirdmiuny Tsunsuniolusies lilidygueen
2
WIINVIH
- 91 EA/V,, (0 31) Wlundmiulfidenlsd Mcs-s1 hamnnlidsunsuitegmelu
=Y Y 1 I3 41. d (]
wiomouendy Taswnuiiiaouzdu o vuetdldlF T sunsuoinniasanuifinunuie
o dyd' [~ Q2 v w Y 9 ' o
anudimeusn mauitaouztiu 1 vusdainuld Mcs-s1 19 Tdsunsuannilsanud
o [ = a o o aa v o o Y <
Fwmsunu Tdsunsuneludy uvazd sy MCs-51 Avdleanuidmsunu 1dsunsuaielu
v [
FU ansadenldvinanldnenn Tsunsufifiuluniisanusinesluddnsenisuendilday
] v é’ o @ ] - ey ] o o 1Y) o
msaev1 EA Auldidsansensamudsy dauly Mcs-51 f'lufimdisanuddmsuny

¥
Tlsupsunisludy dasvriiasnsnaaue
[] A. Y [ a 4
-1 XTALL (%1 19) 1¥renTansanivuen Taudludunaihgreesesadammnes

LR et 4

] a (4 a 14
-971 XTAL2 (1 18) 1%ﬂﬂﬂ5ﬁﬂﬂﬁﬂwu'ﬂﬂ Tﬂﬁlﬂulﬂ'lﬂw.ﬂi)ﬂﬂ%'lﬂ'lqﬂiﬂﬂﬁ“ﬁmﬁlﬂﬂi
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2.3.4.2 Inssadiameluyes 8032

Tnseadunoluvesdi/lulasneouInsamesd 8032 Sdauanslugyd 2.2

Block Diagram

m5.m7 mz.emt
AA4422d2 AAA L4 a2
Vo 7 Y TYTYITTY 7T T v 7 7T Y P~
= ]
! sparsoamzas | waTzANERS |
i :
one 'S A& 2 &
i
—— hd hd
= T | [ [ \
= DA, = i UATE aoST: t
B — e o < L e SRRt
AECISTER A A Lew ‘ LATom “ PESTUL )
|
¢ L. a a A
hd kd Y Y
Ky A X
- v T . 4 [
1 y i 1 ’WM\‘ .
2 | Sracx i ASDPES  ——
!LRE':.:STE.R ! AL PONTER | ! AESisTER
! ! .
< hd 4 f——'——":
i — DFTER e—le
bVl '[ ; v 1! . i
i A B8R
A\ v l i - [
N Ty l | crEuzTER
L A
A
NTERRUPT SERUL PDAT,
AND TMER LOCKS
)
% '_!"_“ ] & ¢ | o3CGRNA !
sw | | SQuwTes |
. i
_ i
PSEN < l ! ; '
AEPROG 4— TMNG lustRusion | b Y v 4] —
= : A0 | ReGisTER X x <y v B ;
EA/ve ——— CONTROL :
AST —— |
. Y i/ H v
h POPT ¢ ! PORT )
! LATCH i LATCH
H
! - § A
!
]
! 4
osc ' z N
PORT 1 CRIVERS —NL POAT 3 ORIVERS
: X EXN I EEEIEES PN EEERY
— i YYTYTTTYYY YYyrTTyvyrv«w
=" = 21¢.217 3.717
-

g1 2.2 uaaelnseadrenislues 8032

2.3.4.3 Inssasrandsanudinalu 8032
ulnsnou Insamod 8032 ztuanuloaus1vemiliuasedu Ao

1 o _os & & v d
1. wiwaudinsunuTusunsu( Program  Memory )3z 1sinuTdsunsuniuguns

° a :i ] o ] dyd a d
fauvessl Tasimdasanusiduiitving 4 flalud
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]
A a

o ! dyd (4 -~ o ] s I dyu o
INIUUNUUIN 256 vl"Uﬂ TﬂUlJﬂ'ﬁﬂﬂﬂuﬂHU'JUﬂTllﬁ]'lﬁ'JUUQQZﬂﬂ 2.3

Adcress {Cecimal) Address (Hex} Symbols Adcress (Hex]
127 7Fh
8 ;ﬂ FCh s
ACC ECh
PSW Coh
o —
1PC | S—— Y-
P —— 5
IEC : ABh
P2 [ eee—— 200
SBUF EEY
48 30h
e e ] SCON 9gh
P Lﬁl 20h
TH1 80h
22 THO 8Ch
3 L1 88h
Lo 8Ah
24 T™OD 8Sh
TCON 88h
16 PCON ‘sl 870
DPH § &h
8 OPL I o
s  &n
0 PO ‘A '80h
(a) {b)

4 o 4 A o
E‘LI'VI 2.3 ll‘ﬁﬂ\iﬂ’li%ﬂ‘wu'ﬂﬂu’3tlﬂ']'l“‘i]1ﬂ101u‘llﬂ~1 8032

aa )
2.3.4.4 meeslimuams
iiesatn 8032 gneonuuyBdmivldmuguizuylasmme Sohldiinnuanse
Y ' £ o o o jda A 2 o
mwizFmaeetn FasuiudesefessmoluFiifistunnlulns Tswaresnld ms
o |4 o ¥ s 4 ‘o o
asugumstuvesaesmelyluTasneu Insawmeieenseirns iaaei ignfmuanii
v , '
Puds dufumndesmsld sos2 IWidszAniam sufludemsunibinmsinues
vy 4 9 1 a 9 a aa ’q n’: 1 [] °
Rawmes WoumwizudazdalWoudon Jimass oumwizvamuaszeg lunileanud
° o o a a 4 3 a o o WY 3  aa . ’q ¥
FsoifiudoyameluiiusnailfihiiaeediFmunmedsidndmnuds FTetildau

1 4 [
mwizvianualu Mcs-51 fideuaaslugiin 2.4
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- Jefammed Ccfdiaann - | awsansansdhetocuuda
ACC Accumbidtor it
8 B register %
PSW Program Status Word 1%
SP Stack Pointer @
DPTR Data pomter (DPH & DPL} 13
PO Port 0 1%
P Port 1 15
P2 Por: 2 %
P3 Port 3 I3
1P Interrupt Priority W
i internzpt Enable o
TMOD. Timer / counter mode ié
TCON Timer / counter control %
THO Timer / counter O fnigh) Lild
TLO Timer / counter O (low) : Lils
TH1 Timer / counter 1 (high) Lits
T Timer / counter 1 {low) ile
SCON Serial control g Lils
SBUF Serial cata bufter _ Lild
PCON Power control ) iy

= s Iq ¥ a
51U 2.4 naaSTMARs IFNUNAY-

2.3.4.5 TRamesdmiulynuialy
a o' o { ° a
8032 T3venmesldnusialuiddouTsunsumunsainnldonidfie s3maes AB (

[} 1 o o LY 1 a4 aa o v oo
aglumbanuirdmiufvdeyamoludiiléihismass 1Fmuane uaduidu

3 o @ ' o = aa o @
Tramofldoui lumsz ligadmuanthiildauTlaoass ) unsiiamesisamialy Ro-R7
) ' T °o_ o o @ a a [ 4
Feoglumirvanudrdmsuiudoymiz luneludduSow 128 ludusn duraslugli 2.3
aa o @ i [ n’; ' v t

SSaimes el Ro-R7 Tu 8032 Hlegduiuvianun 4 ngu udnznguiszneudae
aa . do @ 4 a4 a & a a H ° aa oq 3/ @
FPaumdiSuau 8 3 (RO-R7 ) FeliFeSunmioudiu dalusmaniTamesidnunall Ro-R7

b 4 b 4

T 8032 Safivienua 32 1 lumsmauvazlag S3awedis 4 nqu (RO-R7 Hrzgnidienldifios

1 - ] 3 A 3/ oo o ] J A ] o P-}
aquisuvimiu madenlfaniiiomes Ro-R7 nqulanduniislu 4 aqunszyirlasmsianse

naesta RSO,RST luSTames 19nuane pPSW

d I's < d
2.3.4.6 IndtisinineS

Qs a

Acda Iq = v o A P \ll a
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[ o o o { o o o 4
Fygnmniouen (Tusuauadmouen ) v T0,T1 vemedn 3 (houdlwanined)
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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 (FBOOH-F9FFH) 8255 USER PORT 1

PR USRS

(FAOO=~FBEFH) LCD PORT

Ull (FCOOH-FDFFH) 8255 USER PORT 2

RESERVE

51§t 3.2 1173 MEMORY MAP 489 ANT-32
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(__Output Signal From Sensor > ¥
3{_‘__ Rl R2
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2 1RD CLKRI—3
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3 CLKI DBl — g "
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ADCO0804

5171 3.4 1AA9I995YBI ADCO8O4

3.1.3 518a08ANLINY Relative Humidity Sensor
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$udi (a7 ATIUTIINT (%)
20/3/1998 18.01 48
20/3/1998 18.02 47
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 1o
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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noNuADY (Stand by) ldutuiiqa 88 $21ue Tasiideyn lilimsgaymouagmunsamumiog

anudinoueniteldlumsfiudeyaldsn 32 Alaluiudedumn1den 88 42w

=1 et 9/ LY ) ng v o o 1
2. e n ldansoTamnnusuduimsvotenala lugae 15% - 90%

o " A g
3. @ms03AgegA Step Az 035 % udeanuazanlumsinudeyauazmsnien

n5MR93A Step a2 1%

1 4
4. nswlansouaaralansiaz 20 a1 Taouanazsnaunsaimua ldnnnistiousi
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$ui | anududning (%) mmff:uﬁuﬁnﬁ'(%) % ANUAANDIA
nmInaany | nnnsesieTantasgu
20/3/1998 | 18.01 48 45 6.67
20/3/1998 | 18.02 47 46 2.17
20/3 /1998 18.03 47 47 0
20/3/1998 | 18.04 46 43 6.97
20/3/1998 | 18.05 85 87 1.15
20/3/1998 | 18.06 35 40 12.50
20/3/1998 | 18.07 10 10 0
20/3/1998 | 18.08 52 50 4
20/3/1998 18.09 44 45 2.22
20/3/1998 | 18.10 52 55 5.45
20/3/1998 | 18.11 46 45 2.22
20/3/1998 | 18.12 55 55 0
20/3/1998 | 18.13 54 55 1.81
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}'20/3/1998 | 18.14 55 56 1.78
' 20/3/1998 | 18.15 45 46 2.17
i 20/3/1998 | 18.16 47 46 2.17
20/3/1998 | 18.17 47 50 6
| 20/3/1998 18.18 46 43 6.97

20/3/1998 | 18.19 56 58 3.44
b 207371008 | 1820 48 51 5.88
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LCDWRC  EQU
LCDRDC  EQU
LCDWRD  EQU
LCDRDD  EQU

OFAGOH
OFAOIH
OFAO2H
OFAO3H

PORTA EQU 0F800H

PORTB . EQU OF801H

PORTC EQU 0F802H

CONRE EQU 0F803H

RTCDAT EQU P14

RTCCLK EQU PL.5

RTCRST EQU Pl1.6

ORG 00H
DS 8
STACK: DS 24
ORG 2AH

ADDRESS2: DS7
ORG 3iH

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
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ORG

3EH ;SAVE DPH AND DPL OF ADDRESS SERIAL

ADDRESS1: DS2

Sk koo kok ok ok oKk ook ok Rk R ok
; START PROGRAM

ORG

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV
SETB

0000H

SP#STACK

A#90H :SET START ADDRESS OF DATA
ADDRESS,A

AHOOH

ADDRESS+1,A

A#90H :SET START ADDRESS OF SERAIL
ADDRESS1,A

A HOOH

ADDRESS1+1,A

ADDRESS3,#00H

SCON,#52H ;INITIAL SERIAL PORT
TMOD #20H

PCON,#00H
THI1 #0FDH :9600 BPS
TR1

LCALL INITIAL

LCALL LCDINI ;SET LCD

START: LCALL MAIN

LCALL ONESE

WAIT: LCALL MAIN ;DISPLAY TIME TO LCD



MOV A, TIMBUF+5
CINE A,BUFFER+1,WAIT

LCALL MAINI -

LCALL MAIN2

LCALL RE_S

MOV R7,A

CINE R7#S'START

MOV AJR7

LCALL SEND

LCALL DELAY

MOV
MOV
MOV
MOV
MOV
MOV
MOV

MOV

MOV
MOV

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

LCALL RE

MOV ADDRESS2+0,A

LCALL RE

MOV ADDRESS2+1,A

LCALL RE

MOV ADDRESS2+2,A

;CHECK 1 MINUTE

;READ MOISTURE FROM A\D

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

;SEND " § " TO COMPUTER

;RECIEVE 5 DATA FROM COMPUTER
;START FIRST DATA FROM COMPUTER
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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
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LCALL DELAY

COMPARE: MOV A #0H ;COMPARE DATA FROM COMPUTER

- CJNE A,ADDRESS2+1,COMPARE1] ;THEY ARE DATA "0" TOTAL ?

MOV  A#OH

CJNE A,ADDRESS2+2,COMPARE1!

MOV A,‘#OH

CINE A,ADDRESS2+3,COMPAREI11

MOV  A#OH

CINE A,ADDRESS2+4,COMPARE!1

MOV A#0H

CJNE A,ADDRESS2+5,COMPAREL!1

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

COMPAREI1:MOV DPTR,#9000H

COMPARE]: 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



L

— H R e W wmem Y T ST rwe

e WY R B e me

- oo e N

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 A, DPH
CINE A,ADDRESS+0,TRAN
LIMP START

DELAY: MOV R6,#0FFH

CONI1: DINZ R6,CON2
RET

CON2: MOV R7#0FFH
DINZ R79$
SIMP CONI1

TEST1: INCDPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR

LIMP COMPAREI1 -

;COMPARE MINUTE

;TRANMISSION DATA TO COMPUTER
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TEST2: INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
LIMP COMPAREI
TEST3: INC DPTR
INC DPTR
INC DPTR
INC DPTR
INC DPTR
LIMP COMPARE!
TEST4: INC DPTR
INC DPTR
INC DPTR
INC DPTR
LIMP COMPARE!
TESTS: INC DPTR
INC DPTR
INC DPTR
LJMP COMPARE!

;******************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
t MOV A, TIMBUF+1
LCALL LCDDPA
MOV A
LCALL LCDWD
MOV  A,TIMBUF+2
v LCALL LCDDPA
RET

¥ ;******** LCDINI SUB ok sk ok ok %k %k ok ok

;DISPLAY MINUTE

;DISPLAY SECONDS

:SET BUFFER LINE 2

;DISPLAY DATE,

;DISPLAY MONTH

;DISPLAY YEAR

;INITAIL FOR LCD 1 LINE 16 CHAR

¢ LCDINI: MOV  A,#00111000B

' LCALL LCDWI
MOV A #00001100B
LCALL LCDWI

LCDCLR: MOV A#01H

; LCALL LCDWI

n e ™

;FUNCTION SET

;DISPLAY ON/OFF

;CLEAR
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fd

sl

RET

Sexkakkx | CDDPA SUB **##%xkx 4
;DISPLAY DATA FROM A TO LCD
LCDDPA: ACALL HTOA

MOV AR2

ACALL LCDWD

MOV AR3

ACALL LCDWD

RET

kksakrs HTOA SUB *#¥ s 4kt sxkss
:CONVERT HEXADECIMAL TO ASCII CODE
JIN = 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 #0FH

ORL A#30H

RET

; ok ok ok ok ok ok % ok %k %k LCDWI SUB ok sk ok ok ok ok ok ok ok %k
; LCD WRITE INSTRUCTION (RS=0)
JIN =A
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;REG=A

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

; 3 e 3k ok ok ok ok ok ok ok LCDWD SUB ok 3k ok sk ok ok ok %k %k k
; LCD WRITE DATA (RS=1)
JIN =A

;REG=A

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

SRERRRARK | CDBY SUB ****xkxkx
;LCD WAIT FOR BUSY
LCDBY: PUSH DPH

PUSH DPL

MOV DPTR#LCDRDC

BUSY: MOVX A,@DPTR ;WAIT FOR BF=0
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JB -ACC.7,BUSY
POP DPL

POP DPH

RET

s RAkRRRRRRk RTCRD SUB ****kdkxks
; READ SINGLE BYTE FROM DS1202
; IN = R2 COMMAND

; OUT =R3 DATA

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

RTCRD: CLR RTCCLK ;CLK=0
CALL RTCDL
SETB RTCRST ;RST=1
CALL RTCDL
MOV AR2 ;COMMAND

CALL RTCWRC

MOV R4,#8 ;READ DATA
CLR A

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

CLR RTCRST ;RST=0
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CALL RTCDL
RET

s #rxxkkrxks TIMERD SUB #H¥at+xsss
: READ RTC -> TIMBUF

; OUT = TIMBUF

; REG = A R2,R3,R4,R5

TIMERD: MOV R2#87H ;DATE

oo v T =

-~

o
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CALL RTCRD
MOV TIMBUF,R3
MOV R2#89H
CALL RTCRD
MOV TIMBUF+1,R3
MOV R2#8DH
CALL RTCRD
MOV TIMBUF+2,R3

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

;MONTH

;5YEAR

;HOUR

;MINUTE

;SECOND

; ******#***INITAIL TIME SUB s ok sk e ok o ok o ke ok ok ok ok ok K
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INITIAL: MOV TIMBUF+0,#28H :SET DATE

MOV TIMBUF+1,#01H ;SET MOUNTH
MOV TIMBUF+2,#98H ;SET YEAR
MOV TIMBUF+3,#21H ;SET HOUR
MOV TIMBUF+4,#33H ;SET MINUTE
MOV TIMBUF+5,#00H ;SET SECOND
CLR RTCCLK
CLR RTCRST
MOV R2#0
DINZ R2,$

LCALL TIMEWR

RET

Cerkkkekkak TIMEWR SUB **##xssks
; WRITE TIMBUF -> RTC
; IN = TIMBUF

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

TIMEWR: MOV R2#3EH ;WRITE PROTECT =0
MOV R3#0

CALL RTCWR

MOV R2#86H ;DATE
MOV R3,TIMBUF

CALL RTCWR

MOV R2#88H ;MONTH
MOV R3,TIMBUF+1
CALL RTCWR

MOV R2#8CH ;YEAR



MOV R3,TIMBUF+2
CALL RTCWR

MOV R2#84H
MOV R3,TIMBUF+3
CALL RTCWR
MOV R2#82H
MOV R3,TIMBUF+4
CALL RTCWR
MOV R2#30H
MOV R3,TIMBUF+5
CALL RTCWR

MOV R2#8EH
MOV R3#30H
CALL RTCWR
RET

;HOUR

;MINUTE

;SECOND

;WRITE PROTECT = |

; s ok sk s ok sk ok ok ok ok RTCWR SUB o o s ke e ok ook ok

; WRITE SINGLE BYTE TO DS1202

; IN =R2 COMMAND
;  R3DATA
; REG = A,R2,R3,R4,R5

RTCWR: CLR RTCCLK
CALL RTCDL
SETB RTCRST
CALL RTCDL
MOV AR2
CALL RTCWRC
MOV AR3

:CLK=0

;RST=1

;COMMAND

;DATA
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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

DINZ R4,RTCWRCI
RET

RTCDL: MOV RS5,#4 ;DELAY’

DINZ RS5,$
RET

xxxirnexasress GET DATA FROM A/D TO MICROCONTROLER SUB#***##kks s kxsksoks

MAIN1: 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
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INTER: MOVX A,@DPTR
JB 4,INTER

MOV DPTR#PORTA
MOVX A,@DPTR
MOV R7,A

MOV DPTR #PORTC
MOV A,#00H
MOVX @DPTR,A

;CHECK INTERRUPT FROM UPPER PORTC

;INPUT DATA FROM PORTA TO R7

;RESET A/D.

;************** SAVE MOISTURE AND TIME SUB*************

;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
MOVX @DPTR,A
INC DPTR
MOV A, TIMBUF+1
MOVX @DPTR,A
INC DPTR
MOV A, TIMBUF+2

;DATE

:MONTH

;5YEAR
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MOVX @DPTR,A
INC DPTR
MOV A TIMBUF+3 ;HOUR

MOVX @DPTRA

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 @DPTRA
INC DPTR

MOV  ADPH

MOV  ADDRESS,A
MOV  ADPL

MOV  ADDRESS+1,A
RET

skkkk Rk ks ONE SECOND SUB**####x ks
;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
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MOV BUFFER+3 #0FAH
MOV BUFFER+4,#4H

LOOP: NOP
NOP
DINZ BUFFER+2,LOOP

DJNZ BUFFER+3,LOOP ;TIME X 250
DJNZ BUFFER+4,LONP ;TIME X 250X 4

RET

;THIS PROGRAMME WILL TRANSMISSION DATA TO COMPUTE BY SERIAL PORT

;****************MAIN OF SERIAL PORT PROGRAMME******************

;R6=VALUE SEQUENCE OF DATA

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

xxexrots s TRANMISSION LOWER 4 BIT OF DATA SUB#*#*##asxsssss

TRANI: PUSH ACC
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ANL A#0FH
LCALL SWAP
ORL A,R6
LCALL SEND
POP ACC
RET

jekakerar ks s TRANMISSION UPPER 4 BIT OF DATA SUB#*##&skskhs sk

TRAN2: PUSH ACC
ANL A,#0FCH
SWAP A
ORL ARG
ORL A #80H
LCALL SEND
LCALL SWAP
POP ACC

RET

gersrkkikkikkxEXCHENGE BETWEEN 4 UPPER BIT AND 4 LOWER BIT  SUB***%#kkrkx

SWAP:PUSH ACC
MOV A,R6
SWAP A
MOV R6,A
POP ACC
RET

ksaxsAxE 424X EREE SBUF SUB*#**skesansax
SEND: MOV SBUF,A

JNB TL$

CLR TI

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

CLR RI
RE_END: RET

;************RECEIVE SUB***************
RE: JNBRL$

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>

i

#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 { unsigned 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)
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clrser();
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_CHR8);

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

if (kbhit())

{

if (getch()==27) /b 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 0 in high byte*/

continue; MBALRALL
P

st
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}//end of forl

for (;;)

i'!

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

if(1(chr==(char)'s"))

continue;

t:seek(dataﬁle,-(sizeof(struct datf;type)* 1L),SEEK_END);
if(fread(&block,sizeof(struct da(atype), 1,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);
(unsigned char)_bios_serialcom(_COM_SEND,portno,0);
}
break;

fclose(datafile);

printf{(" send 5 data finish\n");
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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,O);

printf("time is %x\n",chr);

}

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

printf("now loading data \n");

b=1;
c=0;
do
{
count=0;
do
{
if (kbhit())
{
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b=0;
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 & 0x0f;
chk =data & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.date= datal|datah;
}
break;
case 1:{
datain=data & 0xOf;
chk =data & 0x80;
if{chk==0) datal=dataih;
else datah=datain<<4;
block.month= datal|datah;
}
break;

case 2:{
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datain=data & 0xOf;
chk =data & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.year= datal|datah;
}
break;
case 3:{
datain=data & 0xO0f;
chk =data & 0x80;
if(chk==0) datal=datain;
else datah=datain<<4;
block.hour= datal|datah;
}
break;
case 4:{
datain=data & 0xOf;
chk =d;1ta & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.min= datal|datah;
}
break;
case 5:{
datain=data & 0xOf;
chk =data & 0x80;
if{chk==0) datal=datain;
else datah=datain<<4;
block.sec= datal|datah;

}
break;
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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

clrscr();

Printf{"\n* # 4+ kb b kR AR ENUSFRFRRR SRR ERRRR R I\ "),
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\n ");
num = getch();
switch(num) -
{
case 'l": printmem();
. break;
case '2":

{

max=20;
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rewind(datafile);
h=0;
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 %ou%

\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;

T APt
Rl

R —— Mo

el el

Ll 1.4

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);
}

}while(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();
Ywhile(1);

} //end of main
void printmem(void)
int i;
i=l;
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 %ex:%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();
clrscr();
}
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()
{
if(kbhit()) getch();
getch();
}
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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; p
for(j=0:j<=20;j++)

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

width-=30 ;
hstep=width/20 ;
vsteps=(Maxval/10)+3;
vstep=height/vsteps;
blfttom=vstep*vsteps;
buttom-=vstep; //<---====----

scale=(double)vstep/(double)10;

R L7/ —

setcolor(GREEN);
for(i=0;i&hstep*ZO;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(0+d,i,hstep*20+d,i);
setcolor(WHITE);
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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;c++)//<--=-=-=-~ 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;

gprintfi&d,&e,"start at %.2x/%.2x/%.2x %.2x:%.2x is %ou%

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 %.2%/%.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/ADC0803/ADC0804/ADC0805
8-Bit uP Compatible A/D Converters

General Description

The ADC0801, ADC0802, ADC0803, ADC0804 and
ADC0805 are CMOS 8-bit successive approximation A/D
converters that use a dilferential 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.

* Ditferential 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

® Logic inputs and outputs meet both MOS and TTL volt-
age lavel specifications

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

& On-chip clock generator

OV to 5V analog input voltage rangs 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

Features m Resolution 8 bits
® Compatible with 8080 P derivatives—no interfacing ® Total error +1, LSB, £, LSB and 1 LSB
logic needed - access time - 435 ns ® Conversion time 100 ps
® Easy interface to all microprocessors, or operates
“stand alone™
Typical Applications
v
NW | H= vie ]2 T
> B 1
»} WR b 4 15 TRANSDUCER
i mrn g 1 ST AESOLUTION
4 13 oar < OVER ANY OCSIRED
1 —p- ANALDG INPUT
ANY Ble o1 v | 4 youraer n:v;:!'
uPROCESSOR] Y f . ::: ‘v“‘.) >ﬁl" TS $LE SELTIO! A
N LE T aeneld | I—
+ %o y _sanans _[_
4 [T o Vagp f——Ostesicion = =
h T pER]
< (1] ocko
W ;77 TUH/$671-1
8080 Intertace . Error Specification (Includes Full-Scate,
Zero Error, and Non-Linearity)
e b O - B
Part S'::a"'e VRer/2=2.500 Vpc | Vrer/2=No Connection
N b Number - .| (No Adjustments)-|. (No Adjustments)
— AdJusted
o —9 " ADC0801/{ %Y LSB
s,
e S L ADC0802 +£,1S8
ADCO0803| +'4LSB
DATA
YA_—‘— ADC0804 +1188
ADCO0805 +1LSB
TL/H/5671-31
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

Absolute Maximum Ratings (otes 122

It Military/Aerospace specified devices are required,

Storage Temperature Range
please contact the National Semiconductor Sales

—65°Cto +150°C

Package Dissipation at Ty = 25°C 875 mw
Office/Distributors for availabllity and specifications. ESD Susceptibility (Note 10) goov ¥
Supply Voltage (Vec) (Note 3) 6.5V :
Voltage Operating Ratings (Notes 12 2
Logic Control Inputs —-0.3Vto + 18V T P orat eRgn o gs« T) <TacT
At Other Input anq Outputs =0.3Vto (Voo +0.3V) e:gcgsg; /OZaLJgADCUBOZLJ/BBS _ 55‘CMS’NI'A sA+ ) 2'2'0
Legg;;ﬁ:fﬁffg’: pridid }3,:;’;;”"5’ 260°C ADC0801/02/03/04LCJ ~40'CSTa< +85'C
Dual-In-Line Package (ceramic) 300°C ADCO0801/02/03/05LCN ~40°C<TA< +85'C
ADCOB04LCN 0°CSTAS +70°C
Surtace Mount Package . ADC0802/03/04LCV 0"C<Tp< +70°C
Vapor Phase (60 seconds) 215C ADC0802/03/04LCWM 0'CSTa< +70C
Infrared (15 seconds) 220°C Range of Voo 4.5Vpc106.3 Vg
Electrical Characteristics ' §
The following specifications apply for Veec=5 Vpe, TuinS Ta< Tiax and foLk = 640 kHz unless otherwise specified.

Parameter

. Conditions Min Typ Max Units
ADCO0801: Total Adjusted Error (Note 8) With Full-Scale Adj. Y LSB 1
(See Section 2.5.2) e ‘
ADC0802: Total Unadjusted Error (Note 8) VRep/2=2.500 Vpg Y LSB
ADCO0803: Total Adjusted Error (Note 8) With Full-Scale Adj. £ LS8
(See Section 2.5.2) -2
ADC0804: Total Unadjusted Error (Note 8) VRerF/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 k0
ADCO0804 (Note 9) 0.75 1.1 k)
Analog Input Voltage Range {Note 4) V(+) or V(~) Gnd-0.05 Vee +0.05 Voo
DC Common-Mode Error Over Analog Input Voltage +Yie E-37A LSB
Range
Power Supply Sensitivity Vee=5 Vpe £10% Over + e +*% LSB »
Allowed Vin(+) and Vin(~)
Voltage Range (Note 4)
AC Electrical Characteristics "
The foltowing specifications apply for Voo =56 Vpg and Ta = 25°C unless otherwise specified. N
Symbol Parameter Conditlons . Min Typ Max Units
T Conversion Time fcLk = 640 kHz (Note 6) 103 114 us
Te Conversion Time (Note 5, 6) d 66 73 1/tcik
ok Clock Frequency Vec=5V, (Nota 5) 100 6840 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 Vpe, fotk =640 kHz
WAL Width of WR Input (Start Pulse Width) T8 =0 Vpg (Note 7) 100 ns
tace Access Time (Delay from Falling C_ =100 pF 135 200 ns
Edge of RD to Output Data Valid) N .
tin, ton TRI-STATE Control (Delay CL =10 pF, Ry = 10k 125 200 ns
from Rising Edge of AD to (See TRI-STATE Test -
Hi-Z State) Circuits)
twi tjy Delay from Falling Edge 300 450 ns
of WR or RD o Reset of INTR )
CiN Input Capacitance of Logic 5 75 pF
Control Inputs -
Cour TRI-STATE Output 5 7.5 pF f
Capacitance (Data Butfers) t
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 Veg=5.25 Vpe 2.0 15 Yoc .
(Except Pin 4 CLK IN) .
: B
. 2-20
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AC Electrical Characteristics (continued)
he following specifications apply for Vog = 5Vpg and Tmin € Ta € 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)

1 (0) Logical “0" Input Voltage Vec=4.75Vpe 0.8 Voc
(Except Pin 4 CLK IN)
Ly (1) Logical “1" Input Current ViN=5 Vpc 0.005 1 rApc
(All Inputs)
I (0) Logical "0" Input Current ViN=0Vpc -1 —0.005 rApc
{All Inputs)
CLOCK IN AND CLOCKR
v+ CLK IN (Pin 4) Positive Going 2.7 3.1 35 Voe
Threshold Voltage
Vr- CLK IN (Pin 4) Negative 1.5 1.8 2.1 Voc
Going Threshold Voitage
Vi CLK IN (Pin 4) Hysteresis 0.6 13 2.0 Voc
(Vr+)—({V1-)
Vour (0) Logical “0" CLK R Output lo =360 pA 0.4 Vpoe
Voltage Vec=4.75 Voo
Vour (1) Logical “1" CLK R Output lo=~360 nA 2.4 Voc
Voitage Vee=4.75Vpe
DATA OUTPUTS AND INTR :
Vour (0) Logical "0" Output Voitage
Data Outputs loyt = 1.6 MA, Vcc=4.756 Vpg 0.4 Voo
INTR Output lout= 1.0 mA, Vcc=4.76 Vpg 0.4 Voc
Vourt (1) Logical “1" Output Voltage lo= —360 pA, Vcc=4.75 Vpc 2.4 Voc
Vout (1) Logical “1"” Output Voltage lo=—10 pA, Voc=4.75 Vpo 4.5 Voc
louT TRI-STATE Disabled Output Vour=0Vpc i J 1ADG
4 Leakage (All Data Buffers) Vout=5Vpc 3 #Apc
Isource Vout Short to Gnd, TA=25°C 45 6 mApc
1SINK Vour Short to 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 CS =5V
ADC0801/02/03/04LCJ/05 1.1 1.8 mA
1. ADCOB04LCN/LCV/LCWM - 4 1.9 " 25 . mA
Note 1: Absolute h Ratings indif fimits beyond which damage to the device may occur. DC and AC electrical speclﬂcallons do not apply when operating

tha device beyond its specmed operating conditions.

Note 2: All voltages are measured with respect to Gnd, unless olherwise specified. The separate A Gnd point should always be wired to the D Gnd.

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

Note 4: For Vin(—)2 Vin{+) the dighal outout code will be 0000 0000. Two on—chfo diodas 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 grsalav man the Vg supply. Be caratul, during testing at low Vg levels (4.5V),
as high level analog inputs (5V) can cause this input diode to duct: y at p s, and cause erors {or analog outs near full-scale. The
spec allows 50 mV forward bias of either diode. This means that as long as mn analog Vin does not exceed tha supply voltage by more than S0 mV, the output
code will be correct. To achieve an absolute 0 Vpg 1o 5 Vipg input voltage range will therelore require & minimum suppty voltage of.4.950 VDC gver ternperaturo
variations, initlal tolerance and loading. :

Note §: Accuracy is quaranioed at fc x = 640 kHz. At higher clock frequancies accuracy can degrade. For lower clock frequencias, the duty cycie fimhs can be
extonded s0 long as the minimum clock high time intarval or minimum clock low time interval is no less than 275 ns.

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 latched, see Figure 2 nd section 2.0,

Note 7: The T3 input Is assumed 1o brackat tha WH stroba input and therefore timing is dependant on the WH pulse width. An arbitrarity wide pulse width will hold
the converter in a reset mode and the start of conversion is initiated by the low to high transition of the WH puise (see timing diagrams).

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

Note 9: The Vreg/2 pin is the canter point of 3 two-resistor divider connected from Voc'to ground. In all versions of the ADCO801, Aocoaoz ADC0803, and
ADCOB05, and in the ADCOB04LCJ, each resistor is typically 16 kfl. tn all versions of the ADC0804 except the ADCOBO4LCY, each resistor is typically 2.2 kN

Note 10: Human body model, 100 pF discharged through a 1.5 kN resistor.
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; TRI-STATE Test Circuits and Waveforms
|

tin t4y, CL = 10 pF ton to, Ct. = 10 pF
v v
vee cC tc
Vee
]
” BATA 0
[4] ourruT GNp ——
LU DATA
c n (4] ouTPyT
t Von 90X Vep —————1|
OATA [ DATA
ouTPUTS outruTs
= = = = [ R —— vou £ 10%

=20 ns 4 =20ns TL/H/5671-3

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

START
CONVERSION

; \ N4

—

—e W f— “§ysY”

CATAISVALID IN
ACTUAL INTEANAL A “NOT BUSY™ ; QUTPUT LATCHES

STATYS OF THE
CONVEATER

———— 1708 Higyx t INTERNAL T¢

i {LAST DATA WAS READ)

{LAST DATA WAS NOT READ) -j INT ASSERTED

12Tex

Output Enable and Reset INTH

TRTH ReseT
iNTR N

note
OATA _{ TRISTATES ©
R _ = e e - -
) y .
— At I— . o
— it 4 e

Note: Read strobe must occur 8 clock periods (B/1cy ) aftor assertion of Interrupt 1o guarantee reset of INTH, TUHISET3-4
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

Typical Applications (continued)

6800 Interface
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see section 2.3.2 Input Bypass Capacitors.
Absolute with a 5V Reference
Yee * v
Fvoer”
[ |
! |
O vyyte) vee ; |
!
—J; wel S0
T 3
= I 1 !
o 1 23w |
(Lt |
T S
n
T S |
O— Yt~ Yagr2 '-—'J ! JL :
% ] -
| SO |
OrTIONAY
£$ ApJusT
Span Adjust: OV<V|y<3V
Vee
8 Vel
» Vinte? Vee T
Vig —]—‘
T Wut b3
= = :: »
Are
110N
Youtt vaeea . " - E L
s 14 And
= ,-Eu.v
TWHIS8T1-8




o g

{

—
Typical Applications (continued)

Directly Converting a Low-Level Signal A pP interfaced Comparator

T T -
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ug o " VRer/2=256 mv For: Vin(+) <Vind =)
.J[__ L QOutpul = 00nEx
1 mV Resolution with 1P Controlled Range
VRer/2=128 mV et
tLSB=1mV
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w
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Digitizing a Current Flow
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

Typical Applications (continued)

“ Self-Clocking Multiple A/Ds
NE Ormed CLRA
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ne O——— etxn
e
D ey
*Use a large R value |t in
to reduce ioading
at CLK R output. 5

1F MOAE THAN § AQDITIONAL
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Self-Clocking in Free-Running Mode
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Operating with "Automotive” Ratiometric Transducers
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Typical Applications (continued) Q
=
uP Compatibie Differential-input Comparator with Pre-Set Vg (with or without Hysteresis) <
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“See Figure 5 1o select R value t
087 ="1" for Vin( + }>Vin{ =)+ (VRer/2) >
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Handling + 10V Analog Inputs Low-Cost, uP Interfaced, Temperature-to-Digital Converter o
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pP interfaced Temperature-to-Dlgital Converter
¥y
Vel
! o
: AAA—
|
|
o ‘l‘v‘ﬁ y Vint! Yee
= if
[ 2y .
‘ A e
S uf| < n
= = = an 3
v s |
’ ALAL - ] b ”
! n = »
TaAMN O daorm——i ¥ini-) Vagr? ‘L " [f.-
ae) A < Tahax
1»f an
*Circuil values shown are for 0°C< T < +128°C - I 1 us
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t  A/D can be calibrated with a pro-set input voitage. L = T_ 9
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ADCOBO1/ADC0802/A000803/ADC0804/ADC0805

Typical Applications (continveq)

Handling + 5V Analog Inputs

Vinte)

Vit-)

i

TL/H/5671-33

*Beckman Instruments ¢ 694-3-R10K resistor array

1P Interfaced Comparator with Hysteresis

Vin

Ve

) usH (0

A7D

Vit-1 Vage/,

e R

—» ouTPuT

Yo

""v

TL/H/5871~35

Analog Seli-Test for a System

—

e

SYSTEM
oc TEsT
POINTS

P77°7¢9¢%

1
CHANNEL
ANALDG
wux
04881

Vigte)

-L_._. Vint-t

A0

ll

r

FAoM ouTIYT
PORT OF u#

€ cHannet
SELECT

TUH/5671-36

Read-Only Interface

"'P::':! -
LU ]
™

X

A0

a T \___ /T
n
0ATA1S ; \—’ : STARTE uiw

conviasion

oureyr

Protecting the Input

15 Voo
or
D )
> o
A
18 Ve |

Diodes are tN314

Vae (=)

a/0

DATA

TUL/H/S67T1-34

TL/H/5671-9

A Low-Cost, 3-Decade Logarithmic Converter

"
Hilmvge)

Vuaxggy
19 Vpe)

“LM389 transistors
A.B.C,0 = LM3

vinlsh

vint-)

24A quad op amp
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¢ ol Vint-
: Ig=20 Hz &
! Uses Chebyshev implementation for steeper rol-off I 3
| unity-gain, 2nd order, low-pass filter _L——— Vint-l 1 i::.';',"
i Adding a separate filter for each channel increases = TROM utPYT
system response lime if an analog multiplexer PORT OR WP
is used
Qutput Buffers with A/D Data Enabled Increasing Bus Drive and/or Reducing Time on Bus
J-—O o OAp—po—Q I3
- o 0ur 1002
. ot OATA SUS DATA 067 DATA SUS
cr—se TRIETATED TRLSTATE?
n»—:ﬂjo'—o L] an > wreens Ay i —y turrens
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i TUMH/8671-10
*A/D output data is updaled ! CLK penod *Allows output data to set-up at falling edge of o]
! prior to assertion of
!
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Typical Applications (continued)

3-Decade Logarithmic A/D Converter

A,8,C, D=~ LM324A

171
"
“Vin - "
18V 10 ~10V) . N —AAA- Vints!
an
7R
l ™
> 100
M ' AN Vint-) Yapr?
% 1tRQ a2 >
<
= 2 10y
— <
1)
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EL.IUJ

Multiplexing Differential Inputs

60800QaVv/408000V/€080040V/208000V/1 08000V
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ADC0801/ADC0802/ADC0803/ADC0804/ADC0805

Typical Applications (continued)

Sampling an AC Input Signal

lig MAX
168 amr
nLTR el
SKINT | oLy —] Vigle)
Vin Lm
)
~4870 104t -
— H-48) —
= I v
LOWLASS, MULTIZOLE conTRoL LY
FILTER

I— Vigt-t
Wom g
—Jief— b
JL T ' —
— e Lo ]
Note 1: Oversample whenever possible [keep Is > 2I(~60)] to eliminate input frequency folding

{aliasing) and to allow for the skirt response of the filter.
Note 2: Consider the amplitude errors which are introduced within the passband of the filter,

70% Power Savings by Clock Gating

[
cLX
L ILH

cxm

T T P oy M

a
QX e X m e | QX

Toan l l T vy [

u
L] Hen
e
1 e
e an (Complete shutdown takos = 30 soconds.)
Power Savings by A/D and Vgeg Shutdown
on —0 ;‘,‘", .
[
or¢ e
o contmoL A Teces
Vee
L
1‘ om —
a = A
B ﬁ (LR N A/0 0ATA DUTPUT Rt ) [apara
L]
aes?
-
- tmaes u]k
= __L

*Use ADC0801: 02, 03 or Q5 for lowest power consuﬁ\PUQn.
Note: Logic inputs can ba driven to Vg with A/fJ supply at zero volts,

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

TWH/S871-11
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Functional Description

1.0 UNDERSTANDING A/D ERROR SPECS

A perfect A/D transfer characteristic (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 Vgep/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 centar-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 £ %, LSB. In

Transfer Function

0IGITAL OUTPUT COOE

1
}
H
H
H
A-1 A A%l
ANALOG INPUT (Vy}

1

other words, if we apply an analog input equal to the center-
value * Vi LSB, we guarantee that the A/D will produce the
correct digital code. The maximum range of the position of
the code transition is indicated by the horizontal arrow and it
is guaranteed to bs 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 LS8 analog voltage center-value
the A/D will produce the correct digital code.

Next to each transfer function Is shown tha corresponding
error plot. Many people may be more 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-
tinuously displayed and includes the quantization uncertain-
ty of the A/D. For example the error at point 1 of Figure 7a
Is + %, 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.

Error Plot
stise

MLse

£AROR
-

LSS

-1 k
A=t A Ael
ANALOG INPUT (V)

a) Accuracy= +0 LSB: A Perfect A/D

Transter Function
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Bet | _..:b
T
|
1}
[ 19 od )

r

1

bt
1 1

DIGITAL QUTRUT CODE

LEZN S

1
i
1
i
A=t A At

ANALOG INPUT (Vyq} K

Transfer Function

o
-
1

ey
i

°
T
H
H
!
¥

o
[
T

LF_

DIGITAL QUTPUT CODE

VR B

3

A1 A Aey
ANALOG INPUT (Viy)

¢) Accuracy =+ %; LSB

b) Accuracy =+, LSB

Error Plot

ERAGR

~t/2Lss
-8
-1138

A=t A A4
ANALDG INPUT (Vi)

Error Plot *

11858

RN

e @

N T

t
i
1 1

ERAOA
-

T

1

i

]
ooy

-1138
A1 A Aey

ANALOG NPT {Vyy)
TUH/5671-12

FIGURE 1. Claritying the Error Specs of an A/D Converter
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SERIAL INTERFACE
BACKUP ,WATCHDOG,PF DETECTOR.
REAL TIME CLOCK

ANT-32 SPECIFICATION

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

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

30C32 CHMOS 8-bits Microcontroller

11.0592 MHz

U2 8-32KByte:2764
default = 28 pins
U3 é—32KEyte: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 1/0

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 I/O for minimum pin count

® 2.0-5.5 volt full operation

¢ Uses less than 300 nA at 2 voits

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

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

® Optionalindustrial temperature range —40°C to +85°C
(NC)

ORDERING INFORMATION

DS1202 8~pin OIP
DS1202S  16-pin SOIC
DS12025-8  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 microprocassor 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 comrections for
leap year. The clock operates in either the 24—hour or

12-hour formatwith an AM/PM indicator. Interfacing the

051202, DS12028

DS1202, DS1202S
Serial Timekeeping Chip

PIN ASSIGNMENT

nellt ™ Vee
x1{] 2
x2(] 3
GNo (] ¢

3
7
[ [Ge]
5

8-PIN DIP

NC O 1
X1y 2
X204 3
GND M) ¢
——

8-PIN SOIC
(208 mil)

—

16 Vee

~4 @
<
8

w o
D
n
4

NCOT]
NcOr] 2
x1ar] 3
near ¢ 13 F1 v
x2(1] s

5

7

NC T " ~NC
NC (7] 10 NC
GNOOI] 8 9 RST

16-PIN SOIC

PIN DESCRIPTION

NC - No Connection

X1, X2 — 32.768 KHz Crystal Input
GND - Ground

RST - Reset

/{e] ~ 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 required to communicate with the clock/RAM: (1)
RST (Reset), (2) VO (Data line), and (3) SCLK (Serial
clock). Data can be transferred 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.

©SCopynght 1997 by Catas Semconaucior Corporason.
Al Rigres . For information regarcing
and other procarty nQhts, pleass refer
des Somconducsr data books.

032697 1111
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DS1202, 0S1202S

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.
FST is taken high and eight bits are loaded inlo 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.
ARer 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 number of clock pulses equals eight plus eight for
tyte mode or sight plus up to 192 for burst mcde.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transferis initiated by a command byte. The MS8 (Bit 7)
must be alogic 1. If itis zero, further action will be termi-
nated. Bit 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 32,768 KHz

X1 X2
—
'2_—_.— REAL TIME OSCILLATCR
CLOCK * AND DIVIDER
| £\ )
A AR DATA BUS

scix
AST
g S g ADDRESS BUS > 24X 8 RAM
ADDRESS/COMMAND BYTE Figure 2
7 6 5 ‘ 3 2 1 0
I sy V' A3 A2 A1 o | RO
cK w

032697 2/11
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DS1202 DS1202S

RESET AND CLOCK CONTROL

All data transfers are initiated by 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 sequence. Seccnd.
the RST signal provides a method of termirating either
single byte or multiple byte data transfer. A clock cycle is
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 transfer 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 QUTPUT
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 RST remains high. This opera-
tion permits continucus burst mode read capability.
Data is output starting with bit 0.

BURST MODE
Burst mode may be specified for either the clock/calen-

dar or the RAM registers 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. 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 first sight registers must be written in order for the
data to be transferred.

Howsvaer, when writing to RAM in burst mods 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 bytes are writisn er nct.

CLOCK/CALENDAR

The clockicalendar is contained in eight writz read reg-
isters as shownin F: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

fiag. 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

8it 7 of the hours register is defined as the 12— or
24-hour mode select bit. Whan 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

lirst seven bits (bits 0—8) are forcaa 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 mods the eight clock/calendar
registers can be consecutively read or written (see Fig-
ure 4) starting with bit 0 of address 0.

RAM
The static RAM is 24 x 8 byles addressed consecutively

in the RAM address spacs.

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 0 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 connectled 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 hign impedance nodes.
It is recommended that they and the crystal be guard—
ringed with ground and that high frequency signals be
xept 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".

0 1 2 3 4 5 8 7

[ [ —

0 1 2 3 4 5 6 7
o —<alala] o w1 [ 1 [ ]
DATA INPUT/QUTPUT

ADORESS COMMAND

BURST MODE TRANSFER

__rruruuuuurIIn T

SCLK
3 \
= / (1 I
b\ I 2 Ut A NI T 4« 5 8 7
| ' ) 2 X
o —CGEl ] e fwe ] T T T T T 1
ADDRESS COMMAND DATA O BYTE 1 DATA VO BYTE N
FUNCTION BYTEN SCLKn
CLOCK 8 72
RAM 24 200
032697 #11
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0S1202, 0S12028

REGISTER ADDRESS/DEFINITION Figure 4

REGISTER ADDRESS

A. CLCCK
< s 3 4 2 1
SEC H o 0 [+} 4] o |HD
Sc . W
MIN 1 0 0 0 0 H IP,
’ ' W
R o|lofo v o |72
H 1 w
DATE| 1 ololo ' v |79
W
MONTH 1 0 0 0 0 0 a
w
DAY 1 1] 0 L] 4] 1 R
W
vear| 1 oo} o v o B2
W
':C‘:"—’CL! ] o g 9 ] 1 . !R%
: D
CLOCK RO,
1 0 1 1 1 —
BURST ! W
B. RAM
RAM 0 1 1 4] ] 0 0 R
W
]
1
L
RAM 23| 1 1t o il R
W
R
RAM
porst| ' "] 1'"Vw

REGISTER DEFINITION

01-12
c0-23

01-28/29
01-31

01-12

0107

RAM DATA O

RAM DATA 23

cH 10 SEC SEC
0 10 MIN MIN
Bl A’/‘; HR KA
o | o | woate DATE
ofofolfl MONTH
ololojo DAY
10 YEAR YEAR
WP FORCED TO ZERG !

032697 /11
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ABSOLUTE MAXIMUM RATINGS®

veitage on Any Pin Relative o Ground

Cperaling Temperaiure
Siorage Temperature
Soldering Temgerature

-0.3Vio +7.0V
0°C to 70°C
-55°C to +125°C
260°C lor 10 seconds

* Thisis a stress rating only and functional operation of the device at these or any other conditions above those
indicatedin the operation sections of this specification is notimplied. 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 5.5 v 1
Logic 1 Input ViH 2.0 Vec+0.3 \' 1

Veg=2.0V | -03 +0.3

Logic O Input ViL Py b o \ 1

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
IO Leakage o +500 HA 6

A Vee=2V | 1.6
Logic 1 Output VoH ——y " v 2
Logic 0 Output VoL A I i A 3
Vee=5V 0.4
) Veg=2V 0.4
Activé Supply Current lce VogesV 3 mA 5
Vee=2V 03
Timekeeping Current lcci Ty ] pA 4
Vee=2V 100
Leakage Current lcca sy By nA 10

*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
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{(0°C to 70°C: V¢ = 2.0 to 5.5V7)

AC ELECTRICAL CHARACTERISTICS
| PARAMETER i SYMBOL POMIN | TYP | MAX | UNITS | NOTES ]
! | Vec=2v ¢ 200 :
| Data to CLK Setup e ns 7
H Vee=5Y 50
Veg=2V | 280
CLK to Data Hold lcoM ns 7
Vee=5V 70
. Vee=2V 800
CLK to Data Delay lcoo ns 7.8.9
Vee=5V 200
Vee=2V | 1000
CLK Low Time tcL ns 7
Veg=5V 250
Vee=2V | 1000
CLK High Time tcH ns 7,12
Vee=5V 250
LK ' Veg=2V 0.5 " ,
LK Frequenc Hz 12
4 C I yee=sv | DC 2.0 .
Vog=2V 2000 -
CLK Rise and Fall tn tF ns
Veg=5Y 500
s VCC=2V 4
RST to CLK Setup t 7
cC Y ] us
Vee=2V | 1000
CL¥ 0 RST Heid toow ns B
Veg=5V | 230
| - VCC=2V 4
RST Inactive Time 7
tewH Ry > us
— Vee=2V 280
RST to /O High Z lcoz ns 7
Veg=5V 70

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

crocx r \__ I

‘coH tcoo
~

COMMAND BYTE

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6
—’{ lewn |‘— .
ﬁﬁﬁ_—_—_—_/]L 4 E__/T
Cc

tccn
CLOCK
—~ Iv =2 L0V,

-1 toc
O T Y I G B G @
(4

N
COMMAND BYTE

- NOTES:

—

All voltages ara referenced to ground.

2. Logic one voltages are specified at a source current of 1 mA at Vce=5V and 0.4 mA at V=2V, Von=Veg for
capacitive loads.

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

4, \cc1 is specified with /O open, RST set to a logic 0, and clock halt flag=0 (oscillator enabled).

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

halt flag=0 (oscillator enabled).

AST, SCLK, and VO all have 40KS2 pull-down resistors to ground.

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

o

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

© ® N @

. Load capacitance = 50 pF.
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10.1ccp 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 Vog 22 volts. Also, SCLK must ba at a logic 0 when SST is driven
lo a logic one state.

12.If tcy exceeds 100 ms with ST in a legic one state. then lgc may triefly exceed lgc specificaiion.

DS1202 SERIAL TIMEKEEPER 8-PIN DIP

8 5 .
A M ¥
Ry PKG 8-PIN
| oM MIN MAX
B AWN. | 0380 | 0.400
MM

8 IN. 0.240 0.260
MM

C IN. 0.120 0.140

MM

0N | 0300 | 0325
( MM

EN. | o015 | 0040

MM

FIN | otto | o140

MM

GIN. | 0090 | o110

MM

HIN [ 0320 | o370

MM

JiN. | ooos | corz

mq |t

K IN. 0.015 0.02%
MM

032597 Y11
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DS1202S SERIAL TIMEKEEPER 16-PIN SOIC

K> e G~
- 1
HAE BAAF "
i b\
WY IE
) 4 ia H phi=" %
- 6-PIN
PKG 1
geBH BHEE __ 1
1 DM N MAX
AN | 0500 | 051
1 A ol u- MM | 12.70 12.99
F 7/ \ BIN. | 029 | 0300
L\EJEIIJ!IILE;[{]!I]I'(C MM 7.37 765
gl T CIN. | ooss | 00ss
E MM 2.26 241
EIN. | 0004 | 0012
MM 0.102 | 030
FIN. | 0094 | 0.05
MM 2.38 268
G IN. 0.050 BSC
MM 1.27 BSC
HIN | 0338 | 0416
MM | 1011 10.57
JIN. | 0009 [ 0013
MM 0229 | 033
KIN. | 0013 | 0019
MM 0.33 0.48
LN | o016 [ 0040
MM 0.408 | 1.20
phi | 0 8
-
[
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DS1202S8 8-PIN SOIC 200 MIL

k] ol
] B H

3

4t
R L

n

PKG 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

C N 0.070 0.07¢
MM 1.78 1.88

£ IN. 0.004 0.010
MM 0.102 0.390
FIN, 0.074 0.84

MM 1.88 2.13

G IN. | 0.0508SC

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 4.83 0.762
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