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This project proposed the designation and development of recording techniques

in satellite signal. Use the microcomputer in stead of per recorder. The communication between

comiputer and external signal is series interface. The measurement apparatus consist of the

analog to digital converts , microcontroller and amplifier. CPU for controtling this unit using

assembly language. The graphic mode and processing using Pascal language. The real time

signal can be display and evaluated. This experiment shows the result from computer in

reliable.
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(RB1) (RBO) bank
0 0 0 00H-07H
0 1 1 08H-0FH
1 0 2 10H-17H
1 1 3 18H-1FH

714 2.8 nvee PSW.3 inz PSW.4

PSW.5 Tueundseass
PSW.6 A9 Auxiliary Flag
PSE.7 fi® Carry Flag

Spectial Funtion Register, SFR

{ o v $ ° o
lu 8051 1 Register fidmividimunwe Aedoyafigmitliiulilu

y 1 o 1 s
Register IMA11192 IA1MUNUIOMWIEAIV04 Register IntuAas Register 9 0A1LNIU89/7
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L% o b 4 1 é 4 1
uummme‘lums‘lwumq TINNATTNISUTRY Symbol lLﬁS%E)‘UEN Register UaL¥04

qaefie §uMiued Register

Pt o &2‘- sl AL d‘.z‘.-r“-ﬁm
325, g&;‘{‘ 'mnn:n = gmmnﬁ:ﬁ' qmuguun-—”"
35 % G ‘t_"L'] ’t\ i -F)* T -r_, !\ltw ’A”‘"te
ACC Accumulator %
B ]l 8 regzster . i
in .. - -
PSW L Prog'am Stats Word 4
SP N Stack Poantef . L]
. DPTR %! . Dam pomtef (DPH & DPU %
PO .Pon o - 14
P1 s . Poti i1
P2 1 P2 %
P3 Port 3 i'
P Interrupt Priority 1a
IE Interrupt Enable %
TMOD Timer / counter mode Lila
TCON Timer / countes coqtrol i
i THO Timer / counter 0 (high) Lils”
TLO Timer / counter 0 {lowl Lilg
TH1 Timer / counter 1 (high) Lils
L Timer / counter 1 (iowd Lala
SCON. Serial control Lila
SBUF Serial data buffer iy
PCON Power control il
“ACC 00000000 T Twoo 00000000
‘8 00000000 “TCON 00000000
‘PSW 00000000 ©-TARCN ! 00000000
sp 00000111 TH ! 00000000
DPTR TLe j 00000000
oPH 00000000 THt 00000000
DPL 00000000 TL 00000000
PO ARRRERRE! - TH2 00000000
_'PI IR RRREREI TL2 00000000
P2 ARRRRRER] - RCAP2H 00000000
*P3 1 -RCAP2L 00000000
P 8051 XXX00000, *SCON 00000000 -
8052 XX000000 S3uUF Indeterminate
‘1€ . 8051 0XX00000. PoC HMOS OXXXXXXX
| 8052 0X000000 CHMOS 0XXX0000

U7 2.9 urasdunisveamiiennudwgaziin



waz Ui 2.10 uaasduvismizeanuiusazin

4 v t
fingUldaaeilezidiui Register SFR s2lfamunmnzedielasing SFR

4 o b4 o 5
mn’liﬂl'i’l’"lﬁsum‘u BIT ADDRESS lﬁﬂeh,ﬁuﬂ‘liﬁijﬁﬂﬂﬁﬁﬂ’l’l:ﬂ‘ﬁ'ﬂ’lﬂ’lf)v{ﬂs'Jﬂli']ﬂ]u

A1591191UYB4 Special Function Register

H o [ ° o T a o VR [
1. Accumulater Register U114 8 bit F1¥5mSumssaazifiu$esunzs e

p ' . e
ﬂlm%gﬁmﬂmﬂuaﬂ FIADINU Register {

Symbol Name Address
*ACC Accumulator oEOH
‘8 B Register OFOH
*PSW Program Status Word ODOH
i sp Stack Pointer 81H

DPTR Data Pointer 2 Bylas
DPL Low Byte 82H
DOPH High Byte 83H
°PO Pori 0 80H
‘P1 Port 1 90H
‘P2 Port 2 0AQH
‘P3 Port3 080H
‘P Interrupt Priority Control 038H
"1E Interrupt Enable Control OA8H
TMOD Timer/Counter Mode Control 89H
*TCON Timer/Counter Control 88H
*+T2CON Timer/Cctnter 2 Control oC8H
THO - Timer/Counter 0 High Byte 8CH
TLO Timer/Counter 0 Lcw Byte 8AH
TH1 Timer/Counter 1 High Byte 80H
TLY Timer/Counler 1 Low Byte 88H
+TH2 Timer/Counter 2 High Byte OCDH
+TL2 Timer/Counter 2 Low Byte OCCH
+RCAP2H . T/C 2 Capture Req. High Byte OCBH
+RCAP2L T/C 2 Capture Reg. Low Byte OCAH
*SCON Serial Controt 98H
SBUF Serial Data Butfer 99H
PCON Power Control 87H

* = Bit addressat le
+ = 8052 only

U 2.10 umaadumismizsanuiusazinues 8051
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. é . 4 o ar . < o

2. Register B-¥uilil Register A lgdmSunisgar uaznsms 1ao Register B szinudnm
o < o o ) LY . g @

uagmadns v 8 A 15 lusidamsga dmSuMINIs Register B 92AUMIMISUAZHANS

s
3. Programs status word fianina1auiuda

Y [}
4. Stack Pointer Register H9glFifudumisvosmbanuimelu sos1 7 1Ay

Ao [sunsunsuRiiauaA1T9 CALL wag PUSH

14
P=9

] 14
5. Data Pointer Register 18 Register U8 12 Bit Mi11unq Register 1 1¥dmiy

y

FA WU Tumiagauh
6. PORT 0 14 3 fluvilddndesudoyaninnisusndu 8051

7. Serial Data Buffer

Serial Data Buffer
aa (Ja S 9 Y an .{Ja v dad o v 2
fmmesiiivina 8 uaz Tassadreamolund§8aaosiidl 2 Anlivefodudmis
o bl { M e é o g hod
dmiuivdeyafszduwnueynsusenein 8051 uazdndmilsdmiuSudoyanuy
¥
aynsdN AU Serial Port 489 8051 TuT N3N aMLUY Full Duplex W32
[ [V P=) [ & Aot a < o Y] ] o
ansedaaziudeyaldlunoufsiiuilsnnils Tamesdmivdwas Sunsneenan
M deyafideamsszdesenilidoulldSimans SBUF udaderulidadeynsenn
¥ aa s a a a ] o v ¥ ¥ a Y
JoyaluiSmans swiSudwenlauiuaninin o fv 7 awdwuddeyaiidoyatnuims

v i
91 RED fezgaifiu T 13husTmaniil lastohdeyaiimusnidunfedn o
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Serial Port sransafmualinsyie fu-de eyauuveynsula 4
Tvun (MODE) TasmsfimualuS3eaed SCON (Serial Port Control Register) UAng

Yy
Tvtus M9V Serial Port Hash

14
MODE 0: TuTnuaflsziimsiunSededoyauuuoynsumawn RXD uas
1 TXD ez dadfayayia Clock filddm3udeu (snif)) deya 1 grvsadeyneilszneudae
b4 3
foya 8 dnvimiuuagsziFumsiudadoya-dedeynnindn 0 wdsdn 7 addiy San

mydedeyauuueyausziAY 112 rhussnrwd dyganninilstu 8os1

Least Significant bit Most Significant bit

l |

O R Wo27 | 8 Xy pomeimn OC |2=f

| |

Start bit DATA Stop bit

51#fi 2.11 yadoyaoynsululvua 1

] td
MODE 1: -Joyahiu-de 1 galuTnuatiezdl 10 In AUNNYT RXD uaz
TXD sdsuiSudunsiudedoyadae Start bit 1 In (@edndiu 0), Joya 8 in (Su
b 4
91n1in 0), Stop bit 1 1in (@pdn 1) Mydedoya Inuatilisegy 2.11
4 o a ] T
defudeyneynsudndeyn 8 dnezgaifiuluiimaey SBUF waz

. o aa a o [ o a ¥ oy
Stop Bit ‘Uzgﬂ!ﬂ'u'l‘ﬂ“/m‘ﬂ RBS8 1“5 wines SCON 1umiﬁ~3'vauuﬁ88ﬂﬂ %L*Utlu‘llﬂ‘igﬂ“nﬁm
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1 4
msdeldiiimans SBUF sasmsdadoyalulnuaiimmsasmualdamdsamslag

s o a )
LYUNUNITIAA Overflow 1M Timer 1

MODE 2: msiu-dedoyavesInua 2 1 gaezdl 11 dn Joyaszds
POAMUNNYT TXD uazSuid1m1e RXD doyaudazynazis uauaa Start bit 1144,
Yoya 8 1in (IFusniin 0), Yeyaiing 9 $1au 1 dnuag Stop Bit n 1 Indeyaiing o i

v
szaappniaunsaimualdine v 1 wse o

Least Significant bit Most Significant bit

Start bit Stop bit
|
i

4
l — 1 YAUDIUBYR

51 2.12 gadoyaoynsuluinua 2

sannsdedoyaszdmualditiu 132 nie 164 whuswmub gy

WIRMN 1A 8051
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14
MODE 3: mytedeyanuail 1 goll 11 9n miloutuTnua 2 yadsems
¥ y
unpAnfuasdanndfeyariniu Aedanmydidoyalulvua 3 fannsafmua

4 o a o
1Amudeems Tasezdusunisina Overflow U Timer 1 wilousy Tnua 1

SCON (Serial Port Control Register)
F9aiAes SCON fiva 8 fin dmivmuqumsdeaziudoyari

b4 ]
N4 Serial Port using invesdoyaluiTmansii Tanumnomwizaagil 27

Tugifi 2.13 fn R szdiugovesin 0 oy sMO sxfiudingt 7 veeds
mAvs SCON Fanrumneniemsyhauvsaudaziniised
RI ( Receive Interrupt Flag )

ﬁmﬁ%anﬁ'muﬂha grvaus bifieuiiu 0 wie 1 Tasiilumssudeoya
Tvun 0 vuiin RBS sxdieufiu 1 Lﬂaﬁﬂagmﬂmmsmﬂ 8 in dauluTnunduiin RBS

g1 A v v 2 2 4 -
%zvﬂu 1 AABLUBYDUUTHIDIIAIATINUIUDY Stop Bit

038348



SCON: SERIAL PORT CONTROL REGISTER.-BIT ADDRESSABLE.

N A e

SO SCON 7 Sertal Port unnle specitier. _(NOUR 1)
SM1 SCONL 6 Sertal Port tsde spevilive, (NOTE 1
SM2 SCON. 5§ Enubley the nulttprocessor communsanon fature in mode 2 & 3. In mode 2 or 3, if SM2 is et
to 1 then RE will oot be actnatad ot the recenat th data bis (KB3) is 0. Inmode 1, if SM2 - 1§
then RT will not be acinatad of a valild stogr tnt was not recersad. Tn mode O, SM2 should be 0
(See Table 9).
REN  SCON.4 Set/Cleared by suftware to Enables Doable raceptioa.
B3 SCON 3 The Yth bit that will be trumumittad in mode 2 & 3. Set/Cleared by software.
RB3 SCON. 2 Inmudes 2 & 3, is the 9th data bit that was raxdyed. In mode 1, if SM2 = 0, RB8 is the -rop bit
that wis reccivad. In mode 0, RBS n not usald.
Ti SCON. | Transmit interrupt Nag. Set by hardware a1 1he-end of the Eth bit time in mode 0, or at the
beginning of the stup bit in the otber modo. Marst be claared by sofiware.
RI SCON. 0 Receive interrupt flag. Sct by handware at the end of the 8th.bit time in mode 0, or haifway
through the stop bit time 1 the vtber modas (exoept see SM2). Must be cleared by software.
i NOTE 1: .
i 2
; SMO SM1 Mode Description Baud Rate
' ] 0 0 SHIFT REGISTER Fosc./12
0 1 1 8-8Bit UART Variable
1 Q 2 9-B UART Fosc./€4 OR
R « Fosc./32
1 1 3 9-Bit UART Variat le

SERIAL PORT SET-UP:

Table 9
MODE SCON SM2 VARIATION
0 10H .
1 S0H Single Processor
2 30H Envronment
3 DOH o N s
? 7"3’:‘ Multiprocessor
2 80H | Envronmeni
3 FOH : (S12 = 1)

31/ 2.13 Serial Port Control Register (SCON)

TT ( Transmit Interrupt Flag )

uuuoynasy Ivua 0 dnil wwidiu 1 Mieszusniimsdedoyaluiimans SBUF sonlini

4 o a” v 1 4 °
nweinoynsuasua 8 In uadudlumsdedoyauvusynsululnuadu sz lideyalu

anluiin T1 szgadmualddiu 1 wie 0 fussawasd Tavlunmisdedoya

1in T1 @ 1 dieF unsda Stop Bit

RB38

< .:i :; 9/ r'd [l 3 a ; =4 . A e &
UNY 9 MW NANDINOYNTY a"zu'luTHuﬂl HUUNHIZLINY Stop Bit ‘lNiJﬂ'llﬁu 1 »u

. y
diefimsfmualdsudeyalulvun 2 uag 3 wlddinidmiwdudoya

v
waluTnua 0 dndiez lugnidau
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TBS
[ 4 9o ::, =1 9/ a :; [
lunsdadoyauvvoynsuInua 2 uag 3 wlsintihuvoyaiing 9 dau

v b 4
Tnuaduee lildau dndl

REN ( Receive Enable)

a o Yo Y o [ 9 4 a
Wuiiniszlddmua WhimsSudeyadhuisinmanesneynsy y3e

1 4 [}
Taigdntidiu 1 fezSudoyadan uaduiiu o Aee Lisudoyaf 41 RXD W

SM2
o o v Fy I'4 a’c;. a ya =}

hudndwivauqumsiauvssaiaunifeeilidn Rl du 1mSe
] H Y L] = : .Q & _ A ]
9 lunsiitn sm2 sl o arludn r1 Aszdiulaun 1desuneuuda Tusesdin R1 ua

f1iin sM2 =1
a a Y =
Tvua 2 uaz 3 YnAudin R szishy 1 die sM2 @l @I R ezdlu 1 A
doile Jeyaind 9 # Whundisidiu 1 Srdeyadind 9w 0 9zlivin1dDn RI Je

RILTR

a ' A o
Tulvua 1 On R Seuilu 1 diedeya Stop Bit undmesneynsugn
Foauath stop Bit Widunfawesneynsu sumadannilgmlumsdedeyaudaiin ki

b
eiiautlu 0 TuTnus 0 dntisedauii 0 iy

SMO, SM1

a deq 9 v v A& o o t 9 <
dha 2 dnihldaeuswsuiedmua Tnuavesmssu-dedeyavsaneine

v
<t

v a 4’ ° W Yo
ynsu mlu 2 dndlezfmua nua lade
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SM0 SM1 MODE Description
0 0 0 Shift register
0 1 1 8 - bit UART
1 0 2 9 - bit UART
1 1 3 9 - bit UART
Timer Register

11 8051 92112995 Timer 8¢ 2 4D Timer 0 Ltag Timer 1 Tu Timer uAaz

. A ' v A ' o . a
g 92il Register vu1n 10 og 2 dafoifusinsiuves Timer Mogegade 16 in u
Timer 0 $5enany THO, TLO uaglu Timer 1 AvfSaiAns THI TL1 Tix szifususamstiu

8 1naeLay THx 9eifen1usemany 8 Tnuu

TMOD Timer/Counter mode register
a dAe 9 9 o =] tyY a dy c‘:
Gate  Whudinil¥niuguld Timer irounse lidriniives Timer x gasuiiu
o 9 . o -3 A A =1 a  ch a aa o
1 %xm‘ln Timer NNTUAADIWBNYT INTx UTNIIZADINDU 1 azun Trx 1115‘0 13102130
TCON i 1 A7g

v
cr dnilddmiudennsvieuyes Timer 1192 19184 Timer 138 Counter

M1, Mo 1ilu 2 Tinfildsufuiefion lnuamsiiauues Timer M5y Inue

0, 1 1A% 2 Y04 Timer 0 WIMUBUAY Timer 1 4@ 11 Tvun 3
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Ml MO NISNNIY

0 0 | Tnun 059a0s Thx uag Tix Hdutiudniy
13 97 191015 8 INUULIIN 8 UNUDS

a a 1 1 a aa o
Thx 148290 5 UNA1NWI191INAT 5 INveITTaaes
Tix Tagh 3 TnUU ¥849 Tix 92 ludssauluay
Tvua 159909 Thx 1ag Tix aatiudiiy
0 1 |16dndwamsius  dnuuegluiimaey
Thx waga191nmsiy 8 InaveglusTmans
Tix
Tnua 2 TunmstiueesSaaans Tix yuw 8 1

d'i LY | A a' o Y] ]
1 0 | ndimiudesgegane FFH Woimsiuse L
s =1
921AAMS Overflow UA2NTE “Reload” 1B190YA
910 Thx 1971 118 Tix €1 116 Tix eidluausy
Y

aulumsifuassae la
Tvua 3 MR8 Timer 0 AL Timer 1 9%

1 1| andudesneznase

5191 2.14 M3ienn15i19UYDS Timmerl

TCON Timer Control Register
¥
§immaivuia 8 In Hldmiuquaisiieunag UONENIILYDL Timer 0

b4 v
uag Timer 1 uA Invositmassiiszaudenuasgi 2.15



TCON: TIMER/COUNTER CONTROL REGISTER. BIT ADDRESSABLE.

v [ | e | e e m ] T T o |

TFI

TRI
TF0

TRN
L13]

i
160

o

TCON,

TCON.

TCON !

TCON

TCoN, |

TCON. ]

TCON

[CON

7

-

4

-

“

Timer 1 averflow flag. S by hardware when the Timer/Counter | overflows, Cleared by hard-
WALC A8 PrOCEssur veetors je the 1Iterrup Wrvese fomime.

Limser 1 run control b, Sc1-chared by wftware 1o tusn Timar/Counter 1 ON/QFF.

Timer 0 mvaithw flag See by hardware when the Timer/Counter 0 averfiows Cleared by hard-
wiLre as provessor veeton ta the servive seutine.

Livser O run contral bit Setscharad by software to tam Timer/Counter O ON/OFF,

Feiermal lnteriupt | edgs flag Set by hardware when Eaternal Interrupt edge is detected.
Clearcd by handwase whee mictrupi s provessad.

Laterrupt § type contral b Sotselarm! Iy winare to spevify (alling edge/how level trigaered
Eaternal Inteseupt. )

Uaernal Imerrupt 0 eder flag Sor by hardware when Esternal Interrupt edee detorted. Cleared”

by hardware when intorupt is provessad

Interrupt © type control bt St -clrarad by wiware 1o spify falling edpe/low fevel tiggered
Fxternal Interrupdt,

TMOD: TIMER/COUNTER MODE CONTROL REGISTER. NOT BIT
ADDRESSABLE. ’

4
_—

GATE | e | w1 -] Mo | GAtE T o ] w1 | Mo |
AN AN

GATE

c:T

Ml
MO

TIMER TIMER O .
When TR tir TECONVis set amd GATE = LTIMIR LCOUNTER will run only while INTx pin is high
thardware vontrol). When GATF — o TIMER -COUNTERN will tun only while TRx = 1 {savfiware
control) *

Tismer or Counter selector, Clearad for Times operation umput from nternal system clock . Set for Coun-
ter operation (inpit from Txanpus pint :

Maode sclector it (NOTE 1)
Mle selecior bt (NOTE D

gﬂﬁ 2.15"TCON Timer Control register

IE ( Interrupt Enable Register )

Ao 2

24

msdadanagmsiauidumsid mqwmnuan?aﬁﬁwﬁaﬁ e id

asnumsdndves Tadsunsugniafanazlu 8051 szenuisadadeniazdlodoynm

910 6 UNAIAIFUN 2.16
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INTO — IE

TFO

\ 4

INTERRUPT
SOURCES

TF1

A\ 4

T
RI

TF2
EXF2

VU

A 4

319 2.16 unasnutady g IudAfna

Fyanadadonaed 5 ugdit 2.17 swenuisadihlfifanisdadinaz 14 2
a4 ay 3 s g Vet aa o oy '
3% Aelideyathumimesneynsuinuegsvmaes SBUF uaznsafideyaly SBUF a4

4 9 troa = g o Y a o o J
290 lUnmenesneynsunuaudl lddufansdila q dvmldnanmsdadanazau

PCON ( Power Control Register )
. 4

8051 L‘ﬂuvhJIﬂiﬂE)uTVI‘iaYIfTSTQ‘IJuﬂ’JULWﬂTuIﬂU Fauuy CHMOS
wae HMOS Faul CHMOS ummmm"larmm"lvlmﬂ'amuu HMOS muuﬂa‘lﬂ“lu
sunaddvziudnnizu CHMOS Wi wenINniuda 8051 Sefidensnasefiaaninan

} 4

15 19¥Hae Ias 18 Taen1svineulu 1die mode a2 Power Down Mode 14 Idle Mode 114
Fyanuunmesnnneeadamians szdloulfinwizdiu Interrupt, Serial Port uag

. N (] A (] Y3 o y ] Y o (]
Timer ueudus: lifidyaaninmidos uadlideos Wdumndaululsesmsld
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o v1 < 1 ; a 4 o ° et

Mae Inveanaenn damlu Power Down Mode 11 DoaFataians sz nyaiauyin i i
L d . o o [] ]

fygnoanninm lidssdaule q lunssmeuadbyamolusiamesszine ofhigyme

14 swaziBuavsusas Inuase 1dnanas 1

dolia: PCON  sumia: 97h ArfinEasu: 0 0000
SMOD . - - GF1 GFo PD DL
SMOD PCON.7 Dinfauusanimiamssdnsusalni

PCONG '

PCON.5

PCON.4
GF1 PCON.3 unEndA I F Ty Flag 1
GFO PCON.2 unEnd sl Flag 0
PO PCON.1 | dmdmfunisnanum Power down
IoL PCON.0 tmdmiuniziavus idle mode

j‘ﬂ‘ﬁ 2.17 PCON : Power Control Register

sMoD 1w 7 fuinfildswlumsimuasasmsdideya (Baud Rate)
1] & Q 1 1 ] ’
Auneynsy Falumsiu-de deyariumanesneynsy Tvua 1 uaz 3 wwawise
b 4
fnuasasimsdedoya’ld audasiaisiia Overflow 1u Timer 1 S1iindidiu 1 ezvihld

o t A' é’ 1 M . | ]
Sasnsdedoyaiiuiu 2 v swadiRuamsdedoyariuneineynsy

2.5 msaitaz Sudeyauyveynsum 8051

dmiu McS 8051 @wisediuaziudeyasynsuLuYy Universal
Asynchmous Receive Transmitter (UART) 11111 Full duplex Amuisae ﬂg‘l.l wuylumssu

d4'ld0 4 o
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dmivlulnssnulddonldmsdaazSudeyalu MODE 1
Least Significant bit Most Significant bit

l

01.2'3-4567
I

| I

Start bit DATA Stop bit

514 2.18 msdsdoyauuuoynsulu MODEL

Tae Soyaiisuds 1ga Suuta 10 Bit
Start  bit 1% Logic0)
DATA bit 8%
Stop bit 11N (Logic1)

uagdasmrmusalumsdedoyatinndiu 9600 Bs.

“umsihenlunsduazSudoya uazdasanudi lumsdedoyase

14
A9ar A1 199U SFR A9 q Aall

- SCON (Serial Port Control Register)

Scorr iU register ienugunIsdas fudoyanuuy Serial port il i
"¥amunlimsiudedoyainulu MODE 1 Tnsdeya 19 YU79 10 Bit i
asznBURAY Start bit 1 I (Logic 0), DATA bit 8 bit 1A% Stop bit 1 19 (Logic 1) lag
(§u Register e 1iins Sudeyaidhumi RxD.
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- TMOD (Timer/Counter Mode Register)
TMOD iU register HmMTAAIUAUATYI19UYD4 Timer 5B Counter
b4
Tumsldanuil gt mualdanu 1 le Timer | uazi@onn1svinarueed Timer 1 1 Mode 2

Tasvnauuyy “Reload” uazidiu Register Aiudaimuald 2995 lumssuderiau

- TCON (Timer Control Register )
] y ¥
TCON tflu register iin 19ns29a8UAA 1L AT RIS Timer Tuiil 14
, ‘ 4 :
1% Register Hlumsasaeaeuitidoyadiumis RXD nie 1i uazl¥asrvaenlumsds

b4
YBYA

- IE (Interrupt Enable Register)

IE 14 register #1 19n2ugulums errupt

- PCON (Power Control Register)
PCON lu register Harugums1gan lugdvssmsaatdeniuung

v 4§ y
oA U5 lumsdidoya

. 3 & U dy 9/ o a 14 o 2 o 9
Register NINUANATIWIUWCADIMITUNTIAATDINUNUA ez in
ﬂﬁ%ﬂf\’ﬂ’fﬂﬁﬁllﬂﬁ Universal Asyhchonous Receive Transmitter (UART) Y1914 1ugas

A70159 (Baud Rate) Aifivua

v H : -
A1SAMUA Baud Rate WU 1AfmMuad1i TH1 uaza995i19ulu Mode
- - . ; o o 3
Timer 1 Tnofmuah 91 C/T Tasaaud OSC 929n2995M1s 12 W1508YN Control AIHU
Q ’ 3 \5-Y H - .
A3 START Tae3viau Afuegiu output 499 AND gate #ill Logic “17 lnugnaaugu

#28 TR1 Wag gate 1130 INT



29

M3 MU 1
msdadeya

“ I~ o A J o . a [

im sMoD szilududendt doeyies Timer 1 Overflow 71 deltldenses 16
wgAn1s 2 feuniely f1 SMOD lu I dqygnat Timer 1 Overflow 92 higanisuad SMOD
@ 1 Fyay It Timer Overflow 929113 2 flou Aszidneesms 16 madedeyaeziFuanmsi

[ o'l ‘ ar 4 . Ll 3 4 ar .
fisndudoudoyaludsi aans SBUF aclidgyanar Write to SBUF ifeduivesudeyasn
Internak Bus ‘auuu lifudssiaines SBUF udawvhliewiwnues D FLIP FLOP n1ednuves

SBUF #isily 1 wag Wuiindl 9 yesmsdedoyadaann Write to SBUFSads 11fisTX control A2t

b,

J 1] 3 3 o A' é’
vaugdl doyalulsesms 16 fauflueslslinswfegsesunideyalulsesms 16 duminiu

@ 1

swhmgegaudrundudlu o Aefansunduihlfisumsdedoyaiinas siP1 vedlwifa

3
A [

wsoedall (MmsdedoyasenseduRusiumsiia Overflow Te93m1s 16) doyayiss SEND 910
TX Control Wdsuannzassnidiu 0 uduSudedoyafidiu strdin (0) vonly eds Start Bit
pon 111811993 TX Control Aszsinlitdryam DATA fhu 1 iWerRoudeyalu SBUF oeon'ld Su
wniin 0 viufeding 7 fiﬁffﬁmg-aﬁyn:xﬁﬂi‘fmﬁaﬁmmgm TX Clock ilsugauznn o 1 da
Tuglfi 2.20 mmzﬁ%agaqnzﬁauaaniﬂtfu 22d 0 guiderdmedhevesiaines SBUF il
%’augmﬁauaaﬂ"lﬂﬁa 8 Tn udaind o Fuflu 1 uazeoudusimethugaezgnitousogiu
SumisgahemesnuesiSmans SBUF slf Zero Détector $iuiludeyaingaieudaiics
son laseiidaqInu1ueniulees TX Control #98 ifie TX Control dadaygyia Shift ven'lalifiu
mycedeyaingaviie @n 7) oon'ly) Aezsedn 1 TX Clock (Bit Clock ) flvzvhlvu TXD ds
doya Stop Bit (1) oonu1 dayen DATA Fefianmzasindiu 1 ndaudEudedeyain o fez
nduiiu 0 uazdn I szidiu 1 Lﬁaiams?}’uqﬂmsdﬁ’fay‘avfwuﬂ'nz'c‘fyuqﬂamﬁaﬁ'aumpm TX

v k4 ]
Clock lan@af 10 udauddayeu SEND ulfsuanizasiaiiu o
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; sheske oo sl sk se s sk sk e ks sle ok sk skekekesk Program for MCS_SI stk sk sk e ek e sk e sk e sl sk s sk e sl sk e sdeske ke

; PROJECT

; AMPLITUDE SCINTILLATION RECOARDER OF C AND KU BAND

; SATELLITE SIGNAL
; PROGRAM BY ELECTRONICS TECHNOLOGY 2N. 1997

CONTLCD
READBUSY
WRITEDAT
CONTPORT
PORTA
PORTB
PORTC

ORG

EQU
EQU
EQU
EQU
EQU
EQU
EQU

0000H

OFAOOH
OFAO1H
0FAO2H
F803H

OF800H
OF801H
OF802H

~CONTROL PORT LCD

.READ BUSY
“WRITE DATA
.CONTROL PORT 8255 - 1

" .PORT A

;PORT B
;PORT C

. ***********;*************** MAIN Sk s e e s ke e ok o o ok o e sk seskeske sk sk sk sk skl sk ek sk dk ke ok
?

MAIN: LCALL INITLCD
LCALL INITPORT
LCALL INITSERIAL
MAIN: LCALL SOk
LIMP MAINI
. *x *kkdkdkkd: BYTE WRITE sdeskeskakakkdedkokdekdk
; DS 1202

; IN R6 = COMMAND

: OUT R7 = DATA

BWR:

CLR
LCALL

P14
DELAY

;COMMAND BYTE WRITE



BWRI:

BWR2:

SETB
LCALL

MOV
CLR

MOV

MOV
MOV
LCALL
DINZ

MOV
CLR

MOV

MOV
MOV
LCAILL
DINZ

CLR
LCALL
RET

P1.6
DELAY

B#08H

ARG

R6,A
P14,C
SCLKRW
B,BWRI1

B,#08H

AR7

R7,A
P14,C
SCLKRW
B,BWR2

P1.6
DELAY

RST =1

;SEND COMMAND

;SEND DATA BYTE

;SET RST =0

; s,k dokkkdkkockdokkdkkidokkkkkkiokkdkkk BYTE READ sfezhe e she e e e e e e e e e e sk e ke sk sk ek sk oke e

; DS, 1202
; IN R6 = COMMAND
; OUT R7 = DATA



BRD:

BRD1:

BRD2;

SETB
LCALL
SETB
LCALL

MOV
CLR

MOV
RRC
MOV
MOV
LCALL
DINZ

MOV
MOV

LCALL
MOV
MOV

MOV
DINZ
CLR
LCALL

RET

P14
DELAY
P1.6
DELAY

B #08H

ARG

A

R6,A
P14,C
SCLKCOM
B,BRD1

B #08H
R7#00H

SCLKRW
AR7
CP14

R7,A
B,BRD2
P1.6
DELA-Y

|;COMMAND BYTE READ

JRST =1

;SEND COMMAND

;REC DATA BYTE
;CLR DATA BUFFER

;READ SERIAL DATA

;RST =0

: ek dokokdokekdokkkk SERTAT CLOCK COMMAND seodeshe ook ok s ke ek s ook ke e ke sk e kel sk

SCLKCOM:

CLR

P15



LCALL DELAY
SETB P15

LCALL - DELAY
RET

s dkkokkgckxkkdkrd SERTAL, CLOCK READ / WRITE DATA #iktksickitbkdnakicks
; CONTROL DS1202

SCLKRW: SETB P15

LCALL DELAY

CLR PLS

LCALL DELAY

RET
s o feddohk ok kkmick DELAY Stk ko bk donkiok
DELAY: MoV R1,#05H

DINZ RL$

RET

. 2 ek KK *% *%
s koo ok ok kb bk kkkk TIME DISPLAY skfeske ok dedesiod ke dokokkdok

; DISPLAY DATA FROM DS1202 TO LCD

TDISP:
MOV DPTR #CONTLCD
, MOV A#080H
' MOVX @DPTRA
LCALL WAITBF
MOV R6#85H :READ HOUR

LCALL BRD



MOV AR7

LCALL OUTLCD
MOV A#03AH
LCALL WRITECH
MOV R6,4#83H :READ MIN
LCALL BRD
MOV AR7
LCALL OUTLCD
MOV A#03AH
LCALL WRITECH
MoV R6,#08 1H :READ SEC
LCALL BRD
MOV AR7
LCALL OUTLCD
MOV B.A

LOOP: LCALL CHECKKEY
MOV R6,#081H
LCALL BRD

' MOV AR7

CINE ABNOTEQUAL : CHECK 1 SEC
LIMP LOOP

NOTEQUAL: RET

. sekdokiedok ko sk ook ok Rk Rk kK
s kbikkR Rk Rk dckkk CHECK KEY %+ % * SRRk

; CHECK FOR KEY USE
CHECKKEY: PUSH DPH
PUSH DPL
MOV DPTR #PORTA

MOVX A@DPTR



CINE A#OFIHKEYREAL ; KEY REAL TIME

MOV DPTR #REALTIME

LCALL WRITEST
LOCKKEY1: MOV DPTR #PORTA

MOVX A@DPTR

CINE A#OFOHLOCKKEY2

MOV DPTRA#REAL_ING

LCALL WRITEST

LCALL READADC

LCALL . CLEARLCD

SIMP KEYSTOP
LOCKKEY2: CINE A #0F4H]LOCKKEY1

LCALL CLEARLCD

SIMP KEYSTOP
KEYREAL: CINE A,#OFSH,KEY_SET ; KEY RECORD ON MCS-51

MOV DPTR#RECCORD

LCALL WRITEST
LOCKKEY3: MOV DPTR #PORTA

MOVX A@DPTR

CINE A#OFOH,LOCKKEY4

MOV DPTR #RECCORD_ING

LCALL WRITEST

LCALL RECCORDRAM

LCALL CLEARLCD

SIMP KEYSTOP

" LOCKKEY4: CINE A #0F4H LOCKKEY3



KEYSET:

LOCKKEYS:

LOCKKEY6:

KEYSTOP:

¥

LCALL
SIMP

MOV
LCALL

MOV
MOVX
CINE
MOV
LCALL
LCALL
LCALL
SIMP

LCALL
POP

POP
RET

CLEARLCD
KEYSTOP

AHOF2HKEYSTOP ' KEY SET TIME
DPTR #KEYTIME
WRITEST

DPTR #PORTA
A@DPTR

A #0FOH,LOCKKEY6
DPTR#LOAD_ING
WRITEST
RAMTOCOM
CLEARLCD
KEYSTOP

A #OF4H LOCKKEYS
CLEARLCD

DPL
DPH

: dekddokkkkkkdkickkkdkkkiik CONVERT CODE TO LCD s s sk 2 s sk ofe s s s S o ok o e e e e e e e o e

; CONVERT CODE FOR DISPLAY ON LCD

OUTLCD:

MOV
ANL
SWAP

LCALL
MOV

B,A
A#OFOH

A#030H
WRITECH
AB



ANL

LCALL

A#HOOFH
A #030H
WRITECH

: sdedeolededkeade e deale oo el e sdesde ek sk dedke e deale e INTI‘IAL L.CD #¥dkkktdokdkdiodkdkkbdkdddedkddkdhkrk

; FOR START UP LCD DISPLAY

£
INITLCD: MOV

MOV
MOVX
LCALL
MOV
MOVX
LCALL
MOV
MOVX
LCALL
MOV
MOVX
LCALL

MOV

LCALL
LCALL
LCALL

DPIR#CONTLCD

A#038H : FUNCTION SET
@DPTR,A

WAITBF

A#00CH " ; DISPLAY
@DPIR A

WAITBF

A#001H ; CLEAR DISPLAY
@DPTRA

WAITBF

A #080H : SET DDRAM ADDRESS
@DFPIR.A

WAITBF

DPTR #TITLEL
WRITEST
DELAYSSEC
CLEARLCD

: Fxgomhkdekdkokokdokdekdokkokk DELAY 5 SEC FOR SHOW *#&%kxkkkkkkkkhdihddkkdnk

; WAIT FOR SHOW SCREE LCD



DELAYS5SEC: MOV

L1
L2:

MOV
MOV

DINZ

DINZ

DINZ

RET

R7#0FFH
R6 #0FFH
RS #022H

R5.$

R6,L2
R7.L1

: ***i*****************#* WRITE ASCII TO LCD #%%kiekkdfickddokkkkkbonkskk

WRITECH: PUSH DPL
PUSH DPH -
' MOV DPTR #WRITEDAT
MOVX @DPTR,A
CALL WAITBF
POP DPH
POP DPL
RET
s BhkdddkrssxaRRRiR kst WRITE STRING TO LCD TTITEE *k
WRITEST: PUSH DPL
PUSH DPH
PUSH DPL
PUSH DPH
Mav DPTR#CONTLCD
MOV A #080H ; LINE 1



LSTL:

LST2:

LST3;

LSTS:

CALL

POP

MOV

MOV
MOVC

SIMP

LCALL
INC
DINZ

PUSH
PUSH

MOV
MOV
MOVX
CALL

POP

MOV
MOVC
CINE
SIMP

@DPTR,A
WAITBF

DPH
DPL

RO#08H

A#00H
A@A+DPTR
A #00H,LST2
LST4

WRITECH
DPTR
RO,LST1

DPL
DPH

DPTR#CONTLCD
A #0COH
@DPTR,A
WAITBF

DPH
DPL

A #OOH
A@A+DPTR
A#00H,LST6
LST4

; LINE 2



LSTé: LCALL
INC
SIMP

LST4: POP
POP

RET

WRITECH
DPTR
LST5

DPH
DPL

; ks e ook e e s s s de e ae ke s e ol b ok sk sk sk ek ke WAIT FOR READY kskidsksakokdeskookdedeskokadokskdedeokoskoksk

WAITBF: PUSH
PUSH
MOV

RDY: MOVX

PQOP
POP

DPH
DPL
DPTR #READBUSY

A@DPIR
ACC.7RDY

DPL
DPH

: Holededesoske ook fkeleok doakedk ok ok sk ke kok CLEAR SCREEN 1LCD dededesdesededesekkabokkkokdededok

CLEARLCD: MOV
MOV
MOVX

RET

DPTR #CONTLCD
AF#OIH ; CLEAR DISPLAY
@DPTR,A



3 Rk kAo

INITPORT:

MOV
MOV
MOVX

RET

DPTR #CONTPQORT
A#09BH
@DPTR,A

ktkdedd INTTTAL PORT koo otk dokkot ek

s Akl onkskeekk SERIAL, COMMUNICATION CONFIG ##*i#siintkenkss
; SERIAL. COMMUNICATION (MODE!) 9600 BAUD

; READ REAL TIME FROM PORT!1

INITSERIAL:

; Fdckdkekpkpddonkekkdhkd iy READ A/D FROM PORT B ##*x#k&i

READADC:

MOV
MQV
MOV
MOV
MOV
SETB

PUSH
PUSH
PUSH

MOV
MOVX

PCON,#00H
SCON #40H
TMOD #20H

. IE#00H

TH1#0FDH
TRI

;smod = 0
;serial model
;timerl mode2
;set int

;9600 baud

;start timerl

DPH
DPL
ACC

DPTR#PORTB
A@DPIR



;***#******************* SEND DATA TO PC #kdskddskiddkkddkikkbikiinki

; SEND SINGNAL RECOARD TO PC

MOV

WAIT: INB
CLR
LCALL

SBUF,A ;send DATA
TIL,WAIT swait

TI

DELAYAD

; ook ke ek ek doi ok ok dede ok grodeok ok CHECK KEY STQOP #¥kkkkbickhkkiihipppikss

E

PUSH DPH
PUSH DPL
MOV DPTR #PORTA
MOVX A@DPTR
CINE A#0F4H READY1
MOV DPTR #STOPREAL
LCALL WRITEST
LCALL DELAYS5SEC
POP DPL
POP DPH
SIMP READY
READY1: POP DPL
POP DPH
o Rk E ] b Stk kkkk Rk e e 2l e 2 i e e 2 oo e ol e e e sfe e e o e e ok o e sl e e ek e e el ok e ksl e ale e
SIMP WRITE
READY: POP ACC



POP
POP
RET

DELAYAD: MOV
DELAY1: MOV
DELAY2: DINZ

DINZ

DPL
DPH
RO#0FDH 1 1CY
R1.#059H ;1 CY
RI,DELAY?2 ;2CY
RO,DELAY1 ;2CY

:2CY

: 3 s 3k e e ofe e e e e sfesbe s de ol e ke e she e REC TO DATA MEMORY skl kddeddedokdod dook g keok

RECCORDRAM: PUSH
' PUSH
MOV

PUSH

PUSH

LL1: MOV
MOVX
POP
popP
MOVX
INC
PUSH
PUSH
LCALL
MOV
MOV

DPH
DPL
DPTR #0005H
DPH
DPL

; START ADDRESS RAM

DPFIR #PORTB
A@DPTR
DPL

DPH
@DPTRA
DPTR

DPH

DPL
DELA‘YAD
R7,DPH
R6,DPL

;***************#***#******** CHECK KEY ##*®kddkdkiidokkddddohkhdedobikk



STOPER: LCALL DELAYSSEC

POP DPL
POP DPH
RET

: e ek e e e e ohe sk sfesho e e de e skoke e ok ¢ SEND DATA TO COM #®kkxskkaeokiaktesioriokdeiokkp ik ik

; FORM MEMORY ON MCS-51

RAMTOCOM: PUSH DPH

PUSH DPL

MOV DPTR #0005H
L_MEM: MOVX A@DPTR

INC DPTR

CINE A#OFFH,S_TO_C

SIMP E_MEM
sk kA #*% SEND DATA TO PC #dskesickitiokikiokinis
S_TO_C: MOV SBUF,A :send DATA
WAITRS: JNB TIL,WAITRS -wait

CLR TI

SIMP L_MEM
E_MEM: MOV DPTR #MEM_END

LCALL WRITEST

LCALL DELAYSSEC

POP DEL

POP DPH



Ak ek e e ol dokdkktkkdckiokkd  ata  kRkkdokkkiobkiokiokkooooRi ok

TITLEL: DB " KMITL 1997 "(00H
REALTIME: DB "SEND REALTIME ?-",00H
REAL_ING: DB " SENDING ... ",00H
STOPREAL: DB " SEND STOP ... ",00H
RECCORD: DB " RECORD DATA ? ",00H
RECCORD_ING: DB " RECORDING ... ",00H
STOPRAM: DB " RECORD STOP... ",00H
KEYSTART: DB " START  ",00H
KEYSTOP!: DB " STOP  “00H
KEYUP: DB " ELECTRONICS ",00H
KEYDOWN: DB " TECHNOLOGY ",00H
KEYTIME: DB " LOAD MEMMORY ? *,00H
LOAD_ING: DB " LOADING ... ",00H
MEM_END: DB * MEMORY EMPTY . “,00H
RAMFULL: DB " MEMMORY FULL ! ".00H



Program Project_KMIT_L;

Uses  Crt,Graph.Dos;

Var  Grdriver,Grmode : Integer;
Regs : Registers;
st : String;
Fi  : Text;

Return : Integer;

{ e 3 sk 3k e e e e e e sk e e obe e e ¢ e ke ke s ok she b ke obe s e s ok e obe o s S sk ke sl sk ke sk o e e o Sk e sk Sk e s e e ok sk ke ske ke ke }

{ dokddedokdokdok kdokdkokdokdokdolekadokkkdk it ale e e s e e e 3¢ dke e e ek sk ke ok sk ke sk ke ok sk kok }

{ sk 3k e e e s 3 ok sk ofe e e sk oo e e o ok obe oo o s afe e afe e e e o s s e e e e o s ke e ok s sl ok s e ke e ke s ok sk s Ok el sk ke e sk ok

Procedure GReadStr(x,y : Integer;Var str : String ;max,color : Byte);

Var ch : Char;
In : Byte;
OldColor : Integer;

OldFiliStyle : FillSettingsType;
Begin
Stre=";
OldColor:=GetColor;
GetFillSettings(OldFiliStyle);
setfillstyle(1,0);
SetColor(Color);
Repeat
In:=Length(str);
SetFillStyle(OldFillStyle.pattern,OldFillStyle.color);

If (length(str) <= max-1) Then
Begin
ch:=Readkey;

If ch in [#32.#126] Then Str:=Str+ch;

}



End
Else
Begin
ch:=readkey; If ch <> #13 Then str[max]:=ch;
End;
If ch=#8 Then Str:=Copy(Str,1,length(str)-1);
ﬁar(x,y,x+(max*8)+2,y+7);
OutTextXy(x,y,str);
Until ch = #13;
SetColor(OldColor);
SetFiliStyle(OldFillStyle.pattern,OldFiliStyle.color);
Baf(x+(In*8),y,x+(In*8)+2,y+7);
End;

Procedure Box(x1,yl,x2,y2,.BkCol : Integer);
Begin
SetFillStyle(SolidFill, BkCol);
Bar(x1,y1,x2,y2);
Setcolor(0);
Rectangle(x1,y1,x2,y2);
End}

Procedure Click_Box(x,y,Push : Integer);
Begin
Box(x,y,x+15,y+15,15);
If Push = 0 Then
Begin
Box(x,y x+15,y+15,15);
End
Else

Begin



Setcolor(0);
SetLineStyle(0,0,3);
Line(x+2,y+10,x+4,y+14);
Line(x+4,y+14 x+14,y+2);
SetLineStyle(0,0,1);
End;
End;

Procedure Check_box(x,y : Integer; Var z : Integer);
Begin
Z = GetPixel(x+2,y+10)

End;

Procedure Box3d(x1,y!,x2,y2,Col,On : integer);
Begin

SetFillstyle(SolidFill,Col);

Bar(x1,y1,x2,y2);

If (On=1) Then Setcolor(15)

Else Setcolor(8);
Rectangle(x1+1,y1+1,x2-1,y2-1);
Rectangle(x1+2,y1+2,x2-2,y2-2);

If (On=1) Then Setcolor(8)

Else Setcolor(15);
Line(x2-1,y1+1,x2-1,y2-1);
Line(x2-2,y1+2,x2-2,y2-2);
Line(x1+2,y2-2,x2-2,y2-2);
Line(x1+1,y2-1,x2-1,y2-1);

Setcolor(0);
Rectangle(x1,y1,x2.y2);
End;



Procedure TabBar(x1,y1,x2,y2,C : Integer);

Begin
SetFillStyle(SolidFill,0); { SharDow }
Bar(x1+10,y1+10,x2+10,y2+10);
Box3d(x1,y1,x1+20,y1+20,7,1);
SetFillStyle(SolidFill,1);
Bar(x1+21,y1,x2,y1+20);
Box(x1,y1421,x2,y2,C);
Setcolor(0);
Rectangle(x1+5,y 149x1+15,y1+11);
Setcolor(8);
Line(x1+6,y1+10,x1+14,y1+10);

End;

Procedure CheckKey(Var Xmouse,Ymouse,Key : Integer);
Var M1 : Integer;
Begin
Key :=0;
Ml :=0;
Repeat
Regs.Ax := 3;
Intr($33,Regs);
Ml := Regs.ﬁx;
Xmouse := Regs.Cx;
Ymouse := Regs.Dx;
If Keypressed Then
Begin
Regs.Ax = [
Intr($16,Regs);
Key := Regs.Al;
End;



Until (Key <> 0) or (M1 = 1);
End;

Procedure SavePic(x1,y!,x2,y2 : Integer; Var r : Pointer);
Var Sz : Word;
Begin
Sz := ImageSize(x1,y1,x2,y2);
GetMem(r,sz);
Getlmage(x1,y1,x2,y2,r4);
End;

Procedure ReturnPic(x1,y1,x2,y2: Integer ; Var p : Pointer);
Var Sz : Word;
Begin
PutImage(x1,y1,p7,0);
Sz := ImageSize(x1,y1,x2,y2);
FreeMem(p,ImageSize(x1,y1,x2,y2));
End;

Procedure SetArea (mX,mY,Xm,Ym : Integer);

Begih
Regs.Ax :=7;
Regs.Cx = mX;
Regs.Dx := Xm;
Intr(833,Regs);
Regs.Ax = 8§;
Regs.Cx := mY;
Regs.Dx := Ym;
Intr($33,Regs);

End;



Procedure ResetArea;

Begin
Regs.Ax =17,
Regs.Cx :=0;

Regs.Dx := GetMaxX;

Intr($33,Regs);
Regs.Ax := §;
Regs.Cx :=0;

Regs.Dx := GetMaxY;
Intr($33,Regs);
End;

Procedure CloseMouse;

Begin

Regs.Ax 1= 2;

Intr(833,Regs); { Hidden Mouse
End;

Procedure OpenMouse;

Begin

Regs.Ax := ;

Intr($33,Regs); { Show Mouse }
End;

Progedure Timer(Var Timing : String);
Var; Hour,Min,Sec,mSec : Word;
5t,stl : String;
Begin
GetTime(Hour,Min,Sec,mSec);
Str(Hour,st);
If Length(st) = | Then st := '0° + st;



st = st + "

Str(Min,stl);

If Length(stl) = 1 Then stl :='0" + stl;

stl :=stl +'";

st 1= st + stl;

Str(Sec,stl);

If Length(stl) = 1 Then stl :='0" + stl;

st 1= st + stl;

Timing := st;

End;

Procedure CheckError(IoErr : Integer);

Var StErr
Pic
X,y key
Begin

: String;
Pointer;

: Integer;

Case I0Err of

1 : StErr := 'Invalid function number';

2 : StErr := 'File not found’;

3 : StErr := 'Path not found’;

4 : StErr := 'Too many open files’;

5 : StErr := 'File access denied’;

6 : StErr := 'Invalid file handle’;

12 : StErmr := Tnvalid file access code’;

15 : StErr := 'Invalid drive number’;

16 : StErr := 'Cannot remove current directory';
17 : StErr := 'Cannot rename across drives’,
18 : StErr := 'No more files';
100 : StErr := Disk read error’;
101 : StErr := Disk write error’;
102 : StErr := File not assigned’;



103

104 :
105 :
106 :
150 :

151

152 ¢
154 :
156 :
157 :
158 :
159 :
160 :

161

162 :
200 :

201

203 :

204

205 -
206 :
207 :
208 :
209 :
210:
211
212
213 :
214 :
215:

: StErr := 'File not open’;

StErr := File not open For input';

StErr := File not open For output’;

StErr := 'Invalid numeric Format';

StErr :
: StErr :
StErr :
StErr :
StErr :
StErr :
StErr :
StErr :
StEmr :
: StErr :
StErr :
StErr :
: StErr @
: StErr :
StErr :
: StErr :
StErr :
StErr ¢
StErr :
StErr :
StErr :
StErr -
StErr :
StErT -
StErr :
StEur -
StErr :

Disk is write-protected’;

"Bad drive request struct length';
‘Drive not ready";

'CRC error in data’;

Disk seek error';

Unknown media type';

‘Sector Not Found’;

"Printer out of paper’;

Device write fault’;

"Device read fault’;

'Hardware failure';

'Division by zero';

'Range check error’;

‘Stack overflow error;

‘Heap overflow error';

Tnvalid pointer operation’;
Floating point overflow’;
"Floating point underflow’;
‘Tnvalid floating point operation’;
'Overlay manager not installed';
'Overlay file read error’;
'Object not initialized';

'Call to abstract method’;
'Strear registration error';
'Collection index out of range’;
'Collection overflow error’;

'Arithmetic overflow error’;



216 : StErr := 'General Protection fault';
End;
SavePic(200,185,445,305,Pic);
TabBar(210,190,430,290,11);
SetColor(12);
OuttextXY(300,198,FError !");
SetColor(0);

y := (Length(StErr) Div 2) * §;

x := 320-y;

OutTextXy(x,250,StErm);

Writeln(#O?);

CheckKey(x,y key);

ReturnPic(200,185,445,305,Pic);
End;

Procedure ReadFile_INI(head : string;Var val : string);
Begin
Assign(fi, KMITL.INT";
{SF-}
Reset(Fi);
{$1+)
Return := [OResult;
If Retum < 0 Then
Begin
CheckError(Return);
End,
Repeat
Readln(fi,st);
Val := copy(st.length(head)+4 length(st));
St := copy(st, | length(head));
Until (st = head) OR (EOFFD):



Close(fi);
End,;

Procedure WriteOption(Data_1,Data_2,Data_3 : string);
Begin
Assign(fi, KMITL.INT');
{$F-}
Rewrite(Fi);
{$I+}
Return := [OResult;
If Return < 0 Then
Begin
CheckError(Return);
CloseGraph;
Writeln('Good Bye ...");
Hait;
End
Else
Begin
Writeln(fi, [Amplitude Scintillation Recorder of C and KU band Satellite
Signal}’);
Writeln(fi,");
Writeln(fi, POINT = "+data_1);
Writeln(fi, PAGE TO PAGE = '+data_2);
Writeln(fi, FILE = ‘+data_3);
Writeln(fi,");
Write(fi, [End Of KMITL.INI]");
Close(fi);
End;
End;



Procedure ClearScreen;
Begin
SetFillStyle(1,15);
Bar(30,50,610,370);
End;

Procedure OutTextExtra(x,y,color : Integer;Text : String);
Begin

Setcolor(0);

OutTextXY(x,y, Text);

SetColor{color);

OQutTextXY(x,y,copy(Text,1,1));

SetColor(0);
End;

[ *************************************t****************#***#* }
{ ek sk oo dedede ko ok e ok ek e Rk ke ok End Unit Fkkkkkdokiokdokdkkkkkkkdkrrk }

{ *******#****#************#t********************************* }

{ 3T ek kokkdkdkk gk ki ok kokkkokkk ko ok kokk kR kR kv kR dokdekok }
{ Feo e e e e ool e e e e o e sk ke ke ok Start Program gkt dedokdodokok ek dedede ko k }

{ ************#***********************************#*********** }

Procedure Screen;
Begin
TabBar(10,10,630,470,9);
Setcolor(0);
OuttextXY(67,19,'Amplitude Scintillation Recorder of C and KU band Satellite Signal'’);
Setcolor(15);
OuttextXY(65,17,' Amplitude Scintillation Recorder of C and KU band Satellite Signal");



OuttextXY(120,456, KING MONGKUT'S INSTITUTE OF TECHNOLOGY
LADKRABANG";
Box(30,380,610,440,10);
Box(30,50,610,370,15);
Box3d(65,400,125,420,7,1);
Box3d(155,400,215,420,7,1);
Box3d(245,400,305.420,7,1);
Box3d(335,400,395,420,7,1);
Box3d(425,400,485,420,7,1);
Box3d(515,400,575,420,7,1);
OutTextExtra(80,407,15,Real");
OutTextExtra(167,407,15,File');
OutTextXY(257,407,'S T D');
OutTextExtra(347,407,15,'Setup');
OurtTextExtra(435,407,15,'About’);
OutTextExtra(522,407,15,Exit !');

End;
{ ek de bRk RS2 2 2222 Aok kR ROk g ke defdeskok ek bk dokdokkkkkd }
( kxkkkRkbkkrikkk Read F‘ﬂeName To File TN #*k¥dsrrki dekkkdk
{ *kkk kkkkkkkkprRk gk kpkdkB ke dkb e iRk dioknkpk }

Procedure Input_Name;

Var Picl : Pointer;
FileName : String;
INI1,INI2 : String;
1 : Integer;

Begin
SavePic(220,150,430,240,Picl);
TabBar(220,150,420,230,3);
OutTextXY(240,200,File Name =>');



GreadStr(340,200,FileName,8,1);
ReadFile_INI('POINT INI1);
ReadFile_INI(PAGE TO PAGE',INI2);
For I := | to Length(FileName) Do

Begin

FileName[I} := UpCase(FileName[I});

End;
WriteOption(INI1,INI2,FileName);
RetunPic(220,150,430,240,Pic1);

End;

{ *************#*****************************************#**** }

[ wereirrses ¥+¥ Scale Range For Load **#t#tkrinbkictrsbis }

{ ****#***#******#*********&*******#******#i********#********* }

Procedare Scale;

Var xyz : Integer;

Begin
SetFillStyle(1,15);
Bar(30,50,610,370);
Setcolor(3);
Line(55,80,55,340);
Line(55,340,605,340);
Fory:=1to 14 Do

Begin
X := 45+(y*40);
Line(x,338,x,342);
End;

Forx:=1to5 Do
Begin
y = 340-(x*50);



Line(53,y,57.y);
Z = x*20;
str(z,st);
OutTextXY(30,y-4,st);
End;
OutTextXY (52,65, mV");
Setcolor(0);
End}

{ e e dedeok ke dede otk e e sl ok ok ok e e ek e ok 3 Aok R ak e ol e e sl ek e e e sk g sk sk ke sk e ok R }

[ #rserskekiaxak Seale Range For S T D #sssikxssbasskkssdn |

[ e e ek e e ook ek sk deake ol de e de e s e ke o sl e s ke e st ke ek skl o e e ol s ke sk sk okl ok ok okl ok ke ke ok }

Procedure ScaleSTD;
Var x;yz : Integer;
Begin
SetFillStyle(1,15);
Bar(30,50,610,370);
Setcolor(3);
Line(55,80,55,340);
Line(55,340,580,340);
Fory:=1t0 12 Do
Begin
X = 55+(y*40);
Line(x,338,x,342);
Str(y/10:2:1,st);
QutTextXy(x-10,347 st);
End;
For x:=1to 5 Do
Begin
= 340-(x*50);



Line(53,y.57.y);
Str(x,st);
OutTextXy(42,y-4,st);
End;

OutTextXY (35,65, Vp-p(dB)');

OutTextXY(300,360,'S.D.(dB)";

Setcolor(0);

End;

{ Sedesiedesdedededeale ook oo de ok deoke ek sle e sk Aok e sk kel ok e sk ok sk e ek Rk ok ok ek ek Rk Rk }

( LE L L2 22 22 r2 2 ] Converse Data From RS_232 to F'de ES 222222 2 21 2 }

{ e dedeokk Aokl deok Ak deok 3k ek A ¥ e e e e 2 ok ook ok ok s e ok Sl afe e sk e s sk ok e s e e sk sl ok ek }

Procedure Detect(VData : Integer; Var RData : Integer);
VYar xCal : Real;
Begin
xCal := (Vdata * 5) / (255 * 40); { 255 *40 }
Rdata := Round(xCal * 1000); { Up mVolt To Volt }
End;

{ e e o s ok 2 e s s o e e e o o s e e e e e e e e o e el ok 3 ke e e e e ok ke ol e sk e ok als e e o sk e ke sk ake ek }

{ sk ko ke ek koo Record Data From RS-232 #¥kkkkkkkiokkkksrk }

{ Fode e le e e deofedie R fo e ak ook e ook e ek R e ke de o e e ok ek e e sk oK ok e dfe e e e ke e e ke e e ok }

Procedure SaveRealTime;

Var xOld,yOld xNew,yNew : Integer;
DataTof : Integer;
FileName,TimeData  : String;

X, ¥,k : Integer;

Begin

Input_Name;



ReadFile_INI('FILE'FileName);
Timer(TimeData); )
Assign(Fi FileName+ REC");
{8I-}
Rewrite(Fi);
{$1+}
Return := IOResult;
If Return < 0 Then
Begin
CheckError(Return);
Exit;
End;
Scale;
xNew := 55; xOld :=55; yOld := 340;
Writeln(Fi, TimeData);
Regs.Ah = 0; { Initial Com Port }
Regs.Al := 227,
Regs.Dx := 1, {0=Coml | =Com2}
Intr($14,Regs);
Repeat
Regs.Ah :=2;
Regs.Dx := 1; {0=Coml ! =Com2}
Intr($14,Regs);
yNew := Regs.Al;
Detect(yNew,DataTof);
Writeln(Fi,DataTof);
yNew := 340 - yNew; { No up signal *2 }
Line(xOld,yOld xNew,yNew);
xOld = xNew;  yOld := yNew;
xNew := xMNew + 2;

If xNew > 600 Then



Begin
Scale;
xNew :=55; xOld := 55;
End;
Until Keypressed;
Timer(TimeData);
Writeln(Fi,TimeData);
Close(Fi);
CheckKey(x,y.k);
ClearScreen;

End,

{ e ook de o stk ek el de e skt ok de e s ol s ol e e e ek s ok ek e sk ok sk ook ek e sk ke de e sk ok ok e sk o }

{ ®kkkkkkkkkkkkk Show Data From RS-232 No ReCOrd Fkgdkkkdkkkkkkkk }

[ ************************************************************ }

Procedure RealTime;
Var xOld,yOld,xNew,yNew : Integer;

X,v.k : Integer;
Begin
Scale;
Regs.Ah := (;
Regs.Al := 227
Regs.Dx := [; { 0=Coml | =Com2}
Intr($14,Regs);

xNew := 55; xOld :=55; yOld := 340;

Repeat
Regs.Ah :=2;
Regs.Dx := 1; {0=Coml |=Com2}
Intr($14,Regs);

yNew := Regs.Al;



yNew := 340 - yNew; { no up signal * 2 }
Line(xOld,yOld xNew,yNew);
xOld := xNew;  yOld := yNew;
xNew := xNew + 2;
If xNew > 600 Then
Begin
Scale;
xNew := 55; xOld := 55;
End;
Until Keypressed;
CheckKey(x.y k);
ClearScreen;
End!

{ o o e e 2 S als B 2 e e e 3o 30 o S e o e Ne e o e ok ok o ok 3 3R o o e s e o e e ok koo e ek o e e ok e ke ke e ke ke e }

{ Heok e e e e e e e ek Aokl Menu Record Data From RS-232 *¥dkkkkkiokkkkkk }

{ R Rk de oo desk deode de ook ok sfe sk desk de ek o ok sk tok kb ek e ok ke ok sk ok ok e ok kol e sk ok }

Procedure Click_Read:

Var Pic2 : Pointer;
PointX PointY KeyD : Integer;

Begin
CloseMouse;
SavePic(220,100,430,290,Pic2);
Box3d(65,400,125,420,7,0);
OutTextExtra(80,407,15, Real’);
TabBar(220,100,420,280,3);
Setcolor(12);
Outtextxy(280,107,Real Time ...');
Box3d(270,160,370,190,7,1);
Box3d(270,220,370,250,7,1);



Setcolor(0);
OuttextExtra(290,172,15, Record..");
QuttextExtra(285,232,15,'No Record");
SetArea(220,120,420,280);
OpenMouse;
Repeat
CheckKey(PointX,PointY,KeyD);
If KeyD = 0 Then
Begin
If (PointX > 270) And (PointX < 370) And (PointY > 160) And (PointY < 190)
Then
Begin
CloseMouse;
Box3d(270,160,370,190,7,0);
QuttextExtra(290,172,15, Record..”);
Delay(100);
ReturnPic(220,100,430,290,Pic2);
ResetArea;
Box3d(65,400,125,420,7,1);
OutTextExtra(80,407,15,Real’);
SaveRealTime;
KeyD := 28;
End;
If (PointX > 270) And (PointX < 370) And (PointY > 220) And (PointY < 250)
Then
Begin
CloseMouse;
Box3d(270,220,370.250,7,0);
OuttextExtra(285,232,15,'No Record');
Delay(100);
ReturnPic(220,100,430,290,Pic2);



ResetArea;
Box3d(65,400,125,420,7,1);
- OutTextExtra(80,407,15, Real');
RealTime;
KeyD := 28;
End;
End;
If KeyD=114) or (KeyD=82)Then {Rorr}
Begin
CloseMouse;
Box3d(270,160,370,190,7,0);
OuttextExtra(290,172,15,Record..");
Delay(100);
ReturnPic(220,100,430,290,Pic2);
ResetArea;
Box3d(65,400,125,420,7,1);
OutTextExtra(80,407,15,Real’);

SaveRealTime;
KeyD := 28;
End;

If (KeyD = 110) or (KeyD = 78) Then {Norn}
Begin

CloseMouse;
Box3d(270,220,370,250,7,0);
OuttextExtra(285,232,15,'No Record');
Delay(100);
ReturnPic(220,100,430,290,Pic2);
ResetArea;
Box3d(65,400,125,420,7,1);
OutTextExtra(80,407,15, Real");
RealTime;



KeyD := 28;
End,
If KeyD = 27 Then
Begin
CloseMouse;
ReturnPic(220,100,430,290,Pic2);
ResetArez;
Box3d(65,400,125,420,7,1);
OutTextExtra(80,407,15, Real");
KeyD := 28;
End;
Until KeyD = 28;
OpenMouse;
End;

{ ek ke sk ok sk ok Aok dede sk R R J ek ek koo de g ke ksl sk el kR ek ke deR R Rk e ok ok ek ek de sk gk }

{ Fdkxkkkirrkeirkiked BarSratns Show Time *é###iiokxiidsntidd }

{ e e ek o ok de e e e a o oo e e s e e ok e e e ke e o s i e ek R ko s dke gk kel ke ok ok deok ok ek }
Procedare BarStatus(Var ShStr : String);
Var [h : Integer;
Begin
Ih = (Length(ShStr) Div 2) * §;
Box(540,445,620,465,15);
OutTextXY(580-1h,452,ShStr);
End;

{ kkgekkpdRkdokRk kR ek kdkkok ok Bl ik Rk kAo doededodiodo o deadodk ek dedek e ek R KK )

{ Fekkkdkdokdk iR COﬂverSe Data FFOm Fﬂe to Screen ¥k iRk ek kK }

{ ¢ 30 e e 3k 4 00 2k e e e abe e e she e e e A b ol e e 3 e e ole e 2 e stk ok o Sk e e e ke sk e e ke e e e e sfe s o sk e sk }



Procedure UnDetect(VDatz : Integer;Var RData : Integer);
Var xCal : Real;
Begin
xCal := VData / 1000;
Rdata := Round((xcal * 255 * 40) / 5); { Up mVolt To Volt }
End;

{ Fokdkk kit dedede koo dob kR ok dohl ikl kdedek ko dok b dor kR s kK kdok ki ko kkdl }

{ Frxkkikbkkkdkk | oad File Data to Show Scree ¥¥Rkk¥kukikiionk }

{: e ke e sk e e A e kool o o o skl s ke ke e sk ol o e sl e sk ke st ke ke s e ol ool s e ale s ok o ke ke ek ok ok }

Procedure LoadRealTime;

Var xO,yOx,y : Integer;
Int,Code : Integer;
bx,by,bk : Integer;
Name,Points,Pages : String;
Pic : Pointer;
LCoderJ,Pd : Integer;

Begin
ReadFile_INI('POINT Points);
Val(Points,1,Coder);
Case I Of
1:7:=20;
5:1:=4
10:1:=2;
20:J:= |;
End;

ReadFile_INI(PAGE TO PAGE',Pages);
Pd =0

If Pages = 'ON' Then



Begin
Pd = I
End;
ReadFile_INI('FILE' Name);
Assign(Fi Name+' REC");
{$I-}
Reset(Fi);
{SI+}
Return := JOResult;
If Retumn <> 0 Then
Begin
CheckError(Return);
End
Else
Begin
Scale;
ReadlLn(Fi,st);
BarStatus(st);
X = 55;
X0 = 55; yO := 340;
ReadIn(Fi,st);
While NOT EOF(Fi) Do
Begin
ForI:=1t0JDO
Begin
Readln(Fi,st);
End;
If Length(st) < 4 Thenr
Begin
Val(st,Int,Code);

= Int;



UnDetect(y,y);
y:=340-y;
Line(xO,yOx,y);
X0 :=x; yO:=y;
=X+ 2;
K x > 600 Then
Begin
SetArea(55,80,605,340);
OpenMouse;
If Pd = 1 Then
Begin
CheckKey(bx,by,bk);
End,
ResetArea;
If bk = 27 Then
Begin
CloseMouse;
ClearScreen;
Exit;
End;
CloseMouse;
Scale;
x =355 x0:=55;
End;
Delay(1);
End;

End;
Close(Fi);
SetArea(55,80,605,340);
OpenMouse;



CheckKey(bx, by bk);
ResetArea;
If bk = 27 Then

End;
CloseMouse;
End;
ClearScreen;

End,

{ Ao dedkok paakodokodededok e okt dok ok e de ol gk koo o e e s ek e ke e ke e e ol e e e ek o 3 }

{ ®kxskerkerkriscr Option Out Data to Prinfter 44k ks L iaid

{ o odekededededededeste ok oot deade sk e de sk ek ok ook ke ki e ol Ak e e e e ke ko e e e sk ok ke ek e o }

Procedure CopyToPra(content : String);

Var b : Byte;
Begin
For b := 1 to Length(content) Do
Begin
Regs.Ah :=0;

Regs.Al := ord(content{b]);
Regs Dx := Pred(1);
Intr($17 Regs);
End;
End;

Procedure PageStatus(Var ChStr : String);

Var 1h : Integer;



Begin
lh := (Length(ChStr) Div 2) * 8;
SetFillStyle(1,3);
Bar(376,190,400,210);
OutTextXY(386-1h,200,ChStr);
End;

Procedure Init_Pm;

Begin
CopyToPm(#27+'E");
CopyToPm(#27+'&11X");
CopyToPm(#27+'&10S";
CopyToPm(#27+ &10Q");

End;

Procedure Now_Print;
Var Picl : Pointer;
1,ColX,ColY,Line Page : Integer;

PageSt FName : String;

Mk 1 .Mk2 Mk3 : Integer;
Begin

CloseMouse;

SavePic(220,150,430,280,Picl);
TabBar(220,150,420,270,3);

SetColor(12);

QutTextXY(290,158,Print ...");

Setcolor(9);

OutTextXY (240,200, Printing... [Page 1);
SetColor(0);

Box3d(290,230,350,250,7,1);
OutTextXY(298,237,'Cancel’);



SetArea(220,170,420,270);
OpenMouse;

Init_Prm;
Line := I;
Page := 1;
ReadFile_INI(FILE' FName);
CopyToPm(' [File Name '+Fname+ REC]");
CopyToPrn(#13#10);
Assign(Fi,FName+' .REC');
Reset(Fi);
‘Readln(Fi,st);
CopyToPm(' {Time “+st+7');
CopyToPm{#13#10);
CopyToPrn(3#13#10);
While NOT EOF(F1) Do
Begin
Fori:=1to 10 Do
Begin
Readin(Fi,st);
ColX := Length(st);
For ColY := 1 t0 7-ColX Do
Begin
CopyToPra(' ');
End;
If Length(st) > ¢ Then
Begin
CopyToPm(#13#10#13#10);
CopyToPm(' [Time '+st+'1");
End
Eise



CopyToPrn(st);
End,
CopyToPm(#13#10);
Inc(Line);

Mki := 0,
Regs.Ax := 3;
Intr($33,Regs);
Mkl := Regs.Bx;
If Mkl = | Then
Begin
Mk2 := Regs Cx;
Mk3 := Regs.Dx;
If (Mk2 > 290) And (MK2 < 350) And (Mk3 > 230) And (Mk3 < 250)
Then
Begin
CopyToPm(#13#10);
CopyToPm(#12);
CloseMouse;
ResetArea;
ReturnPic(220,150,430,280,Pic1);
OpenMouse;
Exit;
End;
End;

If Line > 55 Then

Begin
Line := {;
CopyToPm(#13#10);

Str(page,PageSt):



PageStatus(PageSt);
For ColY := 1 to 35 Do
Begin
CopyToPm(' ');
End;
CopyToPm('[Page '+PageSt+7");
CopyToPm(#13#10);
CopyToPrn(#12);
Inc(Page);
End;
End;
CopyToPm(#13#10);
Str(page,PageSt);
PageStatus(PageSt);
For ColY := 1 to 35 Do
Begin
CopyToPm( ),
End;
CopyToPm('[Page '+PageSt+']");
CopyToPm(#13#10);
CopyToPrn(#12);

CloseMouse;
ResetArea;
ReturnPic(220,150,430,280,Pic1);
OpenMouse;

End;

{ deoke ek de e dle el sk dede ek oo e de s e e e de ek e e ke s e ek sk ek S e e sk e ok Kok ok ok ke ok g }

{ Rkekk kR RdeR Rkl fkg Menu Load Data From File *¥%¥%kikkkdkkrionkskk }

{ e e s 3 e 3k 3 S o e 9 3 oo e o e e el ke b et e kel e g b sl e e 3k 3 s s 3K S ol e sk e e e e e e s A e e X ook e i
3



Procedure Click_Load;

Var Pic3 : Pointer;
Xy, : Integer;
Name : String;

Begin
CloseMouse;
Box3d(155,400,215,420,7,0);
OutTextExtra(167,407,15,File');
SavePic(220,100,430,335,Pic3);
TabBar(220,100,420,325,3);
Setcotor(12);
Outtextxy(295,107, File ...");
Box3d(250,145,390,175,7,1);
Box3d(250,230,390,260,7,1);
Box3d(250,275,390,305,7,1);
Setcolor(0);
OuttextExtra(285,157,15,Load File');
QuitextExtra(257,242,15,'Change File Name");
OutTextExtra(300,287,15, Print');
SetArea(220,120,420,325);
Box(250,190,390,215,11);
ReadFile_INI(FILE' Name);
Name := Name + 'REC;
y := Length(Name) Div 2;
X = 320 - y*§;
OutTextXY(x,200,Name);
OpenMouse;
Repeat

CheckKey(x,y.k);
If k = 27 Then { [ESC] }



Begin
CloseMouse;
ReturnPic(220,100,430,335,Pic3);
ResetArea;
OpenMouse;
k := 28;

End;

If (k = 108) or (k = 76) Then {1ORL)

Begin
CloseMouse;
Box3d(250,145,390,175,7,0);
OuttextExtra(285,157,15,Load File');
Delay(100);

~ ReturnPic(220,100,430,335,Pic3);

ResetAres;
LoadRealTime;
OpenMouse;
K:=28;

End;

If (k = 99) or (k = 67) Then {CORc}

Begin
CloseMouse;
Box3d(250,230,390,260,7,0);
QuttextExtra(257,242,15,'Change File Name');
Delay(100);
ReturnPic(220,100,430,335,Pic3);
ResetArea;
Input_ Name;
OpenMouse;
K =28,

End;



I (k = 112) or (k = 80) Then {Porp}
Begin
CloseMouse;
Box3d(250,275,390,305,7,0);
OutTextExtra(300,287,15,Print’);
Delay(100);
ReturnPic(220,100,430,335,Pic3),
ResetArea;
OpenMouse;
Now_Print;
K = 28;
End;
If k =0 Then
Begin
If (X > 250) And (X < 390) And (Y > 145) And (Y < 175) Then
Begin
CloseMouse;
Box3d(250,145,390,175,7,0);
QuttextExtra(285,157,15,Load File');
Delay(100);
ReturnPic(220,100,430,335,Pic3);
ResetArea;
LoadRealTime;
OpenMouse;
K = 28;
End;
If (X > 250) And (X < 390) And (Y > 230) And (Y < 260) Then
Begin
CloseMouse;
Box3d(250,230,390,260,7,0);
OuttextExtra(257,242,15, Change File Name");



Delay(100);
ReturnPic(220,100,430,335,Pic3);
ResetArea;
Input_Name;
OpenMouse;
K :=28;

End;

If (X > 250) And (X < 390) And (Y > 275) And (Y < 305) Then

Begin
CloseMouse;
Box3d(250,275,390,305,7,0);
OutTextExtra(300,287,15, Print’);
Delay(100);
ReturnPic(220,100,430,335,Pic3);
ResetArea;
Now_Print;
OpenMouse;
K :=128;

End;

End;
Until k = 28;
CloseMouse;
Box3d(155,400,215,420,7,1);
OutTextExtra(167,407,15,File');
OpenMouse;
End,

{ Rk Aok R dekkoiokdokkkokde ke ks mkdekiok de et de ik bk kol kR dde Rk Kok e sk Aok ke ook ke de }

{ *kkdkkxkkdkd*k* ConVert File Rec To Fﬂe Ref Jedesio ok ole ook e e e ok ek ok ok }

{ fedete skl ded i dolkodek gk ek dodkok kR R Ik ket Kk dede ke e e ook de sk ok ekl ik ek ok ke de ok }



Procedure FileRecToRef:
Var, Fr : Text;
Name : String;
ret : Integer;
Iret : Real;
Begin
ReadFile_INI(FILE' Name);
Assign(Fi,Name+' REC");
{81-}
Reset(Fi);
{SI+}
Return := JOResult;
If Retumn <> 0 Then
Begin
CheckError(Return);
CloseGraph;
Writeln('Good Bye ...");
Halt;
End;
Assign(Fr Name+'.REF);
{81-}
Rewrite(Fr);
{SI+}
Return := IOResult;
If Return < 0 Then
Begin
CheckError(Return);
CloseGraph;
Writeln('Good Bye ...");
Hatit;



End;
ReadIn(Fi,st);
Writeln(Fr,st);
Repeat
Readin(Fi,st);
If Length(st) < 4 Then
Begin
Val(st Iret,ret);
Iret :=Tret / 5;
Str(ret:4:2,st);
Writeln(Fr,st);
End
Else
Writeln(Fr,st);
Until EOF(Fi);
Close(F1);
Close(Fr);
End;

{ A ok e 3 e 3k 3 e e ae e e e e e oo e e ok ok e e ok ek e e ek e ek ek ek dok ek ok ek e dekeak }

{ waeaskek Calculate Data And Converse 1o Vpp,Std ¥*#sikssers |

{ dededokrpdokFRRFRRRERR R R RbeRF kR RFER IR R kR kR Rk Rk Rk kR Rk R Rk }

Procedure Calculate;

Var FtFv : Text;
res Xy : Integer;
std : array([1..10] OF Reai;

std1,std2,stdd,z,i : Real;
std3,std5.Inx,Iny : Real;
Name,Valve : String;

Begin



ReadFile_INI(FILE'\Name);
Assign(Fv,Name+'.VPP');
{SI-}

Rewrite(Fv);

{$I+}

Retumn := [OResult;

If Retumm <> 0 Then

Begin

CheckError(Return);
CloseGraph;
Writeln('Good Bye ...");
Halt;

End;
Assign(Ft,Name+'.STD");
{$I-}

Rewrite(Ft);

{$I+}

Return := IOResuit;
If Return << O Then

Begin

CheckError(Retumy);
CloseGraph;
Writeln('Good Bye ...");
Haly;

End;

Assign(Fi,Name+' REC');
{$L-}

Reset(Fi);

{SI+}

Return := JOResult;

If Return <> O Then



Begin
CheckError(Retum);
CloseGraph;
WriteIn(Good Bye ...");
Halt;
End;
Readin(Fi,st);
y:=0
Repeat
stdl == 0; |
For x := 1 to 10 Do
Begin
Readin(Fi,st);
If Length(st) > 4 Then
Begin

Val(st.ires);

i=1i/35;

std[x] = 1;

stdl = std{x]} + stdi;
End,

For x :=1t0 10 Do
Begin '
For y == x+1 to 10 Do
Begin
If (std[x] > std[y]) Then
Begin

z = std[x];



std[x] := std[y];
std(y] := z;
End;
End,
End;
If std{1] = O Then std[1} == 1;
Iny := std[10] / std[1]};
If Iny = 0 Then Iny := 1;
Inx := 20 * (In(lny) / 1n(10));
Inx = Inx * 10;
x := Round(lnx); }
Str(Inx:4:2,Valve);
Writeln(Fv,Valve);

stdl := sqr(stdl);
std3 :=0;
Forx:=1t 10 Do
Begin
If y = 2 Then x := 10;
std2 = sqr(std[x]);
std3 := std3 + std2;
End;

std4 := (10 * std3) - stdl;
std5 := std4 / 90;
std5 := sqrt(stdS);
Str(std5:4:2,Valve);
Writeln(Ft,Valve);
Until (length(st) > 4) or (EOF(F1));
Close(Ft),
Close(Fi);



Close(Fv);
End;

{ seajege e sfe e e o e e ak ofe e e o sk e e e ok e e e ok e e e ofe e s sl e ok de e e e s e e ke ok ok e de ook e sk e e sk }

{ k¥ k¥ $* (Cursor Point X  #&¥kdkdkdhidsdihihtk }

{ dedkedeokoiede e ek dedie e ook ke dede ek ook ket sbe e ek Rk ke ok ek ok ok ok ok ko skdke sk kg Rk ko }

Procedure PointX(CursorX : Integer;Var ReursorX : Integer);
Begin

ReursorX := CursorX * 5;
End;

{ ¢ 3k ¢ e e e ok e et s e e e e e e e sl ale e ke ake e ke e e B el o e e e ek de e afe e ok sk ke e ek ke e e e ke ke }

{ dek ek kb dkkk*k**  Cursor Point Y gk kdkkkkiktkkkEiks }

{ et o de e e e e e e e e e e o e fe e e sde e obe e ek e e e e oo e dfe sl e e ook ook b ek ok kR bk sk Rk ek }

Procedure PointY(CursorY : Integer;Var ReursorY : Integer);
Begin

ReursorY := CursorY * 4;
End;

{ dekRkdehkikedfepkkkibRiRiokkRk Rk rkkkk bbbk rkb Rk kkRppkrREr IR Nk }

{ L2222 222 22 223 23] Meﬂu Plot STD From FllC ek kkk ek kkdkp Rk }

{ RkKdepfkkkpkbkkkkdkkkkEikkkrkdkkhkErr iRk hFRRRERREMERe Rk }

Procedure Click_Piot;

Var Fs : Text;
code,icjc : Integer;
Name : String;
Bx By,Bk : Integer;
i : Real;



Begin
CloseMouse;
Box3d(245,400,305,420,7,0);
Outtextxy(257,407,'S T D');
FileRecToRef;
Calculate;
ScaleSTD;
ReadFile INI(FILE'\Name);
Assign(Fi Name+'.STD");
Reset(Fi);
Assign(Fs Name+'.VPP');
Reset(Fs);
Repeat
Readin(Fi,st); { STD }
val(st,i,code);
i=1i*100;
ic := Round(i);
PointY(ic,ic);
ReadIn(Fs,st); { VPP }
Val(st,j,code);
j=j*100;
jo = Round(j}
PointX(jc,jc);
je = je Div 10;
SetFillStyle(1,0);
FillEllipse(55+ic,340-jc,2,2);
Until EOF(Fi) or EOF(Fs);
CheckKey(Bx,By,Bk);
Box3d(245,400,305,420,7,1);
Outtextxy(257,407,'S T D),
Close(F);
Close(Fs);



ClearScreen;
OpenMouse;
End;

{ dede e ke e A e e sl e s e sheale s e e e e e e e e s o sl e e e e e e e e e skt e e e s e de e s de e e ek ke }
{ Fkkkkkkkkkkkbokkkekk NMenu Setup Output e 3 e e sk s e ook sk ek ok e koo de ke e sk ok }

{ 3k 38 e e s 2 3 e ok e e e ks e e ae e e s ok ok ke e S e b e e de 2k e e e 3 ade o e e e e e e e s e e e o e e e e e e e ke ek e }

Procedure Click_Setup;
Yar:Pic4 : Pointer;

ButtomA,ButtomB KeyC,PushBox : Integer;

str,st_ini,stON : String;
Begin
CloseMouse;
SavePic(120,80,530,390,Pic4);

Box3d(335,400,395,420,7,0);
OutTextExtra(347,407,15, Setup');
TabBar(120,80,520,380,3);

SetColor(12);

OuttextXY (300,85, Setup');

Setcolor(0);

SetArea(120,100,520,380);
Box3d(440,340,500,360,7,1);
Outtextxy(460,347,'0K.");
ReadFile_INI(POINT str);
Click_Box(160,140,0);
Click_B0x(160,200,0);
Click_Box(160,260,0);
Click_BOx(160,320,0);

If str ='I' Then Click_Box(160,140,1);
If st ='S" Then Click_BOx(160,200,1);



If str = '10' Then Click_Box(160,260,1);
If str = '20' Then Click_BOx(160,320,1);
OutTextXY(190,145,' 1 Point / Sec’;
OutTextXY (190,205, 5 Point / Sec");
OutTextXY(190,265,'10 Point / Sec');
OutTextXY(190,325,20 Point / Sec’);
ReadFile_INI(PAGE TO PAGE',stON);
If stON = 'ON' Then

Click_Box(340,140,1)
Else

Click_Box(340,140,0);
OutTextXY(370,145,Page to Page');
Box(340,180,500,320,11);
OutTextExtra(370,195,1,King');
OutTextExtra(370,215,1, Mongkut's');
OutTextExtra(370,235,1, nstitute of');
OutTextExtra(370,255,1, Technology'),
OutTextExtra(370,275,1,Ladkrabang’);
OutTextExtra(370,295,1,2N. 1997;
OpenMouse;
Repeat
CheckKey(ButtomA ,ButtomB,KeyC);
CloseMouse;
If KeyC = 0 Then

Begin

If (ButtomA > 440) And (ButtomA < 500) And (ButtomB > 340) And (ButtomB <
360) Then
Begin
KeyC = 13;
End;



If (ButtomA > 160) And (ButtomA < 175) And (ButtomB > 140) And (ButtomB <
155) Then |
Begin
st_ini :="1";
Click_Box(160,140,1);
Click_Box(160,200,0);
Click_Box(160,260,0);
Click_Box(160,320,0);
End,
If (ButtomA > 160) And (ButtomA < 175) And (ButtomB > 200) And (ButtomB <
215) Then
Begin
st_ini =5
Click_Box(160,140,0);
Click_Box(160,200,1);
Click_Box(160,260,0);
Click_Box(160,320,0);
End;
If (ButtomA > 160) And (ButtomA < 175) And (ButtomB > 260) And (ButtomB <
275) Then
Begin
st_ini = "10';
Click_Box(160,140,0);
Click_Box(160,200,0);
Click_Box(160,260,1);
Click_Box(160,320,0);
End,
If (ButtomA > 160) And (ButtomA < 175) And (ButtomB > 320) And (ButtomB <
335) Then
Begin

st_ini = "20%



Click_Box(160,140,0);
Click_Box(160,200,0);
Click_Box(160,260,0);
Click_Box(160,320,1);
End;
If (ButtomA > 340) And (ButtomA < 355) And (ButtomB > 140) And (ButtomB <
155) Then
Begin
Check_Box(340,140,PushBox);
If PushBox = 0 Then
Begin
stON := 'OFF;
Click_Box(340,140,0);
End
Else
Begin
stON := "ON’;
Click_Box(340,140,1);
End;
End;
Delay(200);
End;
If KeyC = 13 Then
Begin
KeyC := 28;
End;
OpenMouse;
Until KeyC = 28;
Check_Box(340,140,PushBox);
If PushBox = O Then

Begin



stON := 'ON",

End
Else

Begin

stON := 'OFF";

End;
Check_Box(160,140,PushBox);
If PushBox = 0 Themr st_ini :='1’;
Check_Box(160,200,PushBox);
If PushBox = O Then st_ini := 'S
Check_Box(160,260,PushBox);
If PushBox = 0 Then st_ini := "10';
Check_Box(160,320,PushBox);
If PushBox = 0 Then st_ini := 20;
ReadFile_INI(FILE'str);
WriteOption(st_ini,stON,str);
CloseMouse;
Box3d(440,340,500,360,7,0);
Outtextxy(460,347,'0K.");
Delay(100);
Box3d(335,400,395,420,7,1);
OutTextExtra(347,407,15,'Setup’);
ResetArea;
ReturnPic(120,80,530,390,Pic4); { FH*x )
OpenMouse;

End;

{ e 34 s o s sk s 2k S ok 2 e ok e 3 ok 3k 3 sk ok e e e 2 -3 3k s 3 o e e e e e 3 e 30 3k e 3 S b ok e e e o sk ook sk ke ek sk sk ok K }

{ skkcokkokkdkaokkknkkkk* Show About Program ek e ok e s s e e ke e sk ke e ek ke ke }

{ e deste ke sk e ke e sl e ke sk e e e e s e e e ok e e o ade ok ok s s ke sk sk sk sl e e e de e e e e e e sk ke sk e ke e }



Procedure Click_About;
Var Bot_A Bot_B,Key_C : Integer;

Pic5 : Pointer;
Begih

CloseMouse;

SavePic(200,100,450,330,Pic5);

Box3d(425,400,485,420,7,0);

OutTextExtra(435,407,15,'About’);

TabBar(200,100,440,320,11);

Setcolor(12);

Outtextxy(260,107,'About Version 1.1%;

Setcolor(1);

Quttextxy(225,165, Mr.Samart Tontithavornwat');

Outtextxy(225,190,Mr.Piya Thirapanmethee');

Setcolor(13);

Outtextxy(210,140,Program By..");

Outtextxy(235,215, Faculty of Engineering');

Outtextxy(215,240, Dept.Industrial Technology');

Outtextxy(230,265, Electrinics Technology");

Setcolor(0);

SetArea(200,120,440,320);

Box3d(290,290,350,310,7,1);

Outtextxy(313,297,'0K.");

OpenMouse;

Repeat

CheckKey(Bot_A,Bot_B Key_C);

If Key_C = 0 Then

Begin
If (Bot_A > 290) And (Bot_A < 350) And (Bot_B > 290) And (Bot_B < 310) Then
Begin
Key_C := 13;



End;
End,
If Key_C = 13 Then
Begin
Key_C := 28;
End;
Until Key_C = 28;
CloseMouse;
Box3d(290,290,350,310,7,0);
Outtextxy(313,297,'0K.");
Delay( 100);
Box3d(425,400,485,420,7,1);
OutTextExtra(435,407,15,' About’);
ResetArea;
ReturnPic(200,100,450,330,Pic5);
OpenMouse;
End;

{!~ S 34 3¢ 3 3k 3 e 3k 3 e 3 e e e e e e she e e b e e e e e s e e ok e ek e sk sk ste sl e e ke ke sl e sl e e ke ke sl ke ke e ke K }

{r Fkkkkkkdkkkkkkkxk  Menu Exit Program sheofe sk e e Je ok e o e e e o ke ek e ke }

f s o 3k sk sk s de 3k 3 s o e e b e e s ok b sk ok Sk s ok ¢ e e ook ke ke e oo ek e e ek e e e e e ok 3K ok ok ke ke R ok Rk R R kR }

Procedure Click_Exit;

Var MxMy,Ck : Integer;
Pic6  : Pointer;

Begin
CloseMouse;
Box3d(515,400,575,420,7,0);
OutTextExtra(522,407,15,Exit !");
SavePic(210,185,435,305,Pic6);
TabBar(220,190,420,290,11);



Box3d(240,240,300,260,7,1);
Box3d(340,240,400,260,7,1);
SetColor(12);
OuttextX'Y (300,198, Exit !");
Setcolor(0);
OuttextExtra(258,248,15,Yes');
OuttextExtra(362,248,15,No");
SetArea(220,210,420,290);
OpenMouse;
Repeat
CheckKey(Mx,My,Ck);
If Ck = 0 Then
Begin
If (Mx > 240) And (Mx < 300) And (My > 240) And (My < 260) Then
Begin
CloseMouse;
Box3d(240,240,300,260,7,0);
OuttextExtra(258,248,15,'Yes");
Delay(100);
Closegraph;
Writeln('Good Bye...");
Halt;
End;
If (Mx > 340) And (Mx < 400) And (My > 240) And (My < 260) Then
Begin
CloseMouse;
Box3d(340,240,400.260,7,0);
QuttextExtra(362,248,15,No’);
Delay(100);
Box3d(340,240,400,260,7,1);
OuttextExtra(362,248,15,No");



OpenMouse;
Ck := 27,
End;
End;
If Ck = 13 Then { Enter }
Begin
CloseMouse;
Box3d(240,240,300,260,7,0);
QuttextExtra(258,248,15,Yes');
Delay(100);
Closegraph;
Writeln('Good Bye...");
Hait;
End,
If (Ck = 121) or (Ck = 89) Then {Yory}
Begin
CloseMouse;
Box3d(240,240,300,260,7,0);
OuttextExtra(258,248,15, Yes');
Delay(100);
Closegraph;
Writein('Good Bye...");
Halt;
End;
IF (Ck = 110) or (Ck = 78) Then {Norn}
Begin
CloseMouse;
Box3d(340,240,400,260,7,0);
-QuttextExtra(362,248,15, No");
Delay(100);
Box3d(340,240,400,260,7,1);



OuttextExtra(362,248,15,'No");

OpenMouse;
Ck =27,
End;

Until Ck = 27;
ResetArea;
CloseMouse;
ReturnPic(210,185,435,305,Pic6);
Box3d(515,400,575,420,7,1);
OutTextExtra(522,407,15,Exit 1);
OpenMouse;

End,

{ sfesfe e e e e s ke e ke e o e sbe e ofe ok e ke e e de e e e e e oo ke sk e e ek ek ok ke k kR sk kR sk sk ek kK ok ok }
{ kkkdokkkkkdokkiokkkkkk  Tnitjal File INI Sk e e e o e ok e ke s ofe e ke s ke sk ke ksl ke sk }

{ e 3 e e s o o s s ok e e sk ek ek sk desde ek s s ke kol kol ek e el sk ek sealedoleske e de e s sk ke e ke e ek ek }

Procedure OpenFile_INI;
Var x,ykey : Integer;
Begin
Assign(Fi, KMITL.INI";
{SI-}
Rewrite(Fi);
{$I+)
Return := [OResuit;
If Return <> 0 Then
Begin
CheckError(Return);
Closegraph;
Writeln('Good Bye ...");
Halt;



SetColor(0);
End;
Writeln(Fi,'[Amplitude Scintillation Recorder of C and KU band Satellite Signal]’);
Writeln(Fi,");
‘Writeln(Fi, POINT = 20');
Writeln(Fi,PAGE TO PAGE = ON";
Writeln(Fi, FILE = DATA");
Writeln(Fi,");
Write(Fi, [End Of KMITL.INI]");
Close(Fi);
End;

{ Ao dedecdedkeded deodedeskodeode de ookt ke e ok de s ek sk K kok ek sk ek ok e ke sk ek ke e ek ko ke k ke e ek }
{ deddedkok dedededodk e ek ok Check Data in File IINT #*kkkkdkkkkdkdkdkkkiokkk }

{ e dederkets dek SRk e de e ek o e e e e e e e e ke e sk sl e ole e sk s e e ook sk ol e ke ok e e e sk ok ok e ke ke ke ke ok }

Procedure Check_File_INI;

Var x.,ykey : Integer;
Pic8 : Pointer;
Begin

Assign(fi, KMITL.INT";
{SI-}
Reset(Fi);
{$I+}
Retumn := IOResult;
If Return <> 0 Then
Begin
CheckError(Return);
OpenFile_INT;
End
Else



Begin

ReadIn(Fi,st);

Close(Fi);

If st < '[Amplitude Scintillation Recorder of C and KU band Satellite Signal}'

Then
Begin
SavePic(210,185,435,305,Picg);
TabBar(220,190,420,290,11);
SetColor(12);
OuttextXY (300,198, Error !");
SetColor(12);
OutTextXy(260,250,File INI Error !);
Writeln(#07);
Repeat
CheckKey(x,y key);
Until key < 0;
ReturnPic(210,185,435,305,Pic8);
SetColor(0);
OpenFile_INI;
End;
End;
End;

{ Aotk ek et sde deofe deode s st ek ek skok oo sk ke skl skl sk e e sk seabe s e e el s e s ek e ok ek e e ke sk ok }

{ dedkdkdakededekk Kk Open Grﬁphics VGA 640 * 480 : 16 Color #¥ddkxkkdkki }

{ Fedefedkdkdkdk g dokeokok ok dededededeake ok dede s de e sk ke ek ok de e ek ke slosk e ke e Rk e ek ek k kR }

Procedure OpenGraph_Vga;
Var CrtType : Byte absolute $0040:50049;
Begih

If CrtType < 3 Then



Begin { If crt not match }
Writeln(#7, This Program Need [EGA..VGA] Card Ouly !');
Halt(0);
End,

grdriver:=vga;

grmode:=vgahi;

initgraph(grdriver,grmode,");

If graphresult < 0 Then

Begin
Writeln(#7, Error : ,GraphErrorMsg(GraphResult));
Halt(1);

End;

End;

Procedure Init_Mouse;

Begin
Regs.Ax :=0;
Intr(833,Regs); { Check Initial Mouse }

If Regs.Ax = 0 Then
Begin
Writeln(#7,'Mouse Driver Not Install !);
Halt(0);
End;

End;

{ ************************************************************ }
{ e 3 36 ok S 2 3 e e s e e s s e e e ek e ke ke kK Main  Fkdekikskdkoksdokodkodokgoddok dokkokdkok }

{ ************************************************************ }



Var MouseX MouseY,ChKey : Integer;

Begin
Init_ Mouse; { Check Mouse Driver }
OpenGraph_Vga; { Initial Graphics }
Screen; { Show Screen }
Check_File_INI; { Check File INI }
OpenMouse;
Repeat

CheckKey(MouseX,MouseY,ChKey);

If ChKey = 0 Then

Begin

If (MouseX > 65) And (MouseX < 125) And (MouseY > 400)
And (MouseY < 420) Then
Begin
Click_Read;
End;

If (MouseX > 155) And (MouseX < 215) And (MouseY > 400)
And (MouseY < 420) Then
Begin
Click_Load;
End;



If (MouseX > 245) And (MouseX < 305) And (MouseY > 400)
And (MouseY < 420) Then
Begin
Click_Plot; )
End;

If (MouseX > 335) And (MouseX < 395) And (MouseY > 400)
And (MouseY < 420) Then
Begin
Click_Setup;
End;

If (MouseX > 425) And (MouseX < 485) And (MouseY > 400)
And (MquseY < 420) Then
Begin
Click_About;
End,

If (MouseX > 515) And (MouseX < 575) And (MouseY > 400)
And (MouseY < 420) Then
Begin
Click_Exit;
End;

If (MouseX > 11) And (MouseX < 31) And (MouseY > 11)
And (MouseY < 31) Then
Begin
Click_Ecxit;
End;



End,

If Chkey =27 Then { [ESC] }
Begin
Click_exit;
End;

If (Chkey = 114) or (chkey = 82) Then {Rorr}
Begin
Click_Read;
End;
If (Chkey = 102) or (chkey = 70) Then {Forf}

Begin
Click_Load;
End;
If (Chkey = 97) or (chkey = 65) Then {Aora}
Begin
Click_About;
End;
If (Chkey = 101) or (chkey = 69) Then {Eore}
Begin
Click_Exit;
End;
If (Chkey = 115) or (chkey = 83) Then {Sors}
Begin
Click_Setup;
End;

Until (ChKey = 28);

End.
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Semiconductor

AtoD,Dtc A

ADC0801, ADC0802, ADCO0803, ADC0804 8-Bit yP

Compatible AID Converters

General Descrigtion
The ADCG801, ADCD802, ADCO803, ADCDSO4 are

C1A0S 8-bit, successive approximation A/D coavertars.

which use z moditiad potendometric ladder—similar 9
the 256R product. They are designed to meet the NSC
“lC?OSUS THM (zndard to allow operation with the

Z080A conuel bus, and TRLSTATE® outzut tziches
c«rectly drive the data. bus. These A/Ds acpear like
mamory iocations or /0 peris to the microorocessor
and no interfacing logic % neeqed.

A new ditferential analog voltags input allows increasing
e comman-mode rejection and offsetting the analog
z3r0 input voltage value. In sddition, the voltage refer-
ance input c2n be adjusied o allow encoding any smaller
2nalog valtage span to the fuil 8 bits cf resotution,

Features

x MICAO2US (E08CA) comeatible—no interiacing logic
needed

® Eagy intarfece o 3l micrcorocessars, or ogerates

*stana slone”’

w Differential analog voltage inputs

® lLogic inputs and outputs meet T2 vaitage level
specifications .

¥ Works with 2.5V (LM3387 voltage reference

x Un<chipg ctock gsu:.t&m«’

= QV o SV anzlog input voltage r:n.g: with singie SV
supply

X Nao z2ro adjust required

w Q.3" standard width 20-pin DIP package

Key Specifications

®  Resoiution 8 bits
® Taral ervor =1/4 LSB, 21/2 LSB and =1 LS8
s Conversion time 100 ps
= Sccess time 1235 as

_‘ Sinals supply - S Ve
R

Operates ratigmetricaily or with 'S Vpe, 2.5 Vng
or znalog spen acjusted valtage reizreace
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- Absolute Maximum RatingsiNocws tnd2)

Supply Voltge (Vech Moz 3)
Veiage at Any 1oput

Stomge Temperature Fange
Pacxags Ditsipatioa ac Ty = 25'c

Laad Tempeacuce {Szizenng, 10 12conct

35V

3.3V (Ve 93V

—55'C i rix'C
8753 mw
hlale oS

Electrical Characteristics

Coavertzr Spacifications:

vee = 5 Voc. VasF/2 = 2500 Vac, TN STA S TMax and ig|

Operating Ratings (Np.ces 1and 2.

Terrsenituce Range [Noe'11 *
AQCG801/02/03 LO
ADCC301/02/03/04 LCO
AQCC301;0203/04 LCN

Raage of Vg (Noee 1}

in N, .
Ty STA S T
T S3CETAE M

-

—~3'C € Ty £ %3S
0'C & Ta <107
45Vgewdlvpe

LK = 540 kHz unless otherwis2 stazad,

]
PARAMETER | CONDITIONS MIN TYP MAX UNITS
AQDCG301:
Torat Adjustad Errar {Note 8} Wich Full-Scai2 Adi. shid LS3l "
ADCT802:
Yol Unadjusiad Srese Camztaraly Unadjustad =1/2 l_%
{Moc2 8) )
ADC3303:
Tocal Adjusiad Seror {No:z 3) Wi Full-Scaiz Adj. 2142 st
ADCa804:
Tocal Unadjustad Scror Comagisgaly Unadjustzd 1 =1 F:
{MNoca 8) _
vaess2 Ingut Rasistance lnput Rasistznca ac Pin 9 10 1.3 .kE
. x
Analeg {nput Voitage Rangz (Mac2 ¢) Vi) or VI-) Grd~0.05 Vco+-0.05 \/(E
0C Cem.hon-Mled2 .iei&c:‘:n s Anzlog Imout Voltige Range L1116 L (£>:+4
Power Suppiy Sensitviey Veg = 3.Nge =10% Over =113, =3 L3
t Ailewze W nE=r and M=) i
}oaizage argr Maz !
Eiectrical Characteristics
Timing Sgacificadoass Vg = 3Yggwd 72 2 35°C uni2ss ocnerwise nogaq.
| pamamervza | CONOITIONS b TYR | MaX
feLg Clocx Fraquancy Veg # 3V, (he 3) o | &5 1250
“veg =3V 160 | 5<3 e
Te Conaversion Tima Nog 3) 63 73
CR Caavarsion A2 tn Fr22-Auaning {97R tad to WA witn 8770
Moda &S =0 Ypc. foLk = 640 kHz
QYIRS widt of WA lagus (St a2 S5 20 Vg iNae2 7§ (]
'v'J;d:.'ll
ACC Accass Time (Celay 2 Ci_ =100 pF ' 133 200
Falling 3dga of 70 13 Quiput {Usa 3us Dawer IC ior
Osez Valid) Larger Cy )
tH, OH TRI-STATE Conrral \Dalay Cy = 10 pF, Ry = 10k 125 283
from Aising Edge of 0w (See TRI-STATE Tast
Hi-ZState) Ciccuits)
oy Delay from Failing S5 Ico 450
af WR 10 Rasecof INTR
Cint Inpuc Cacacitance af Legic 3 7.3
Cancrol Inpuc
Cour TRI-STATE Qutput S 7.3
Capacitance {Daca duifars) .
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.Electrical Characteristics
.pigital Levels and DC Specifications: .

“Vee ™ 5 Vo and Tyn STx STwax, unless otherwise noted,

a———
PARAMETER CONDITIONS I MIN TYP - MAX UNITS
— .
CONTROU INPUTS {Note: CLK IN {pin 2} is the input of a Schmitt trioger circuit and is therefore specified sesacately]
ving (1} Logical "1 Input Voitage Vee = 5.25 Vpe 2.0 15 voc
(Exzept Pin 4 CLX IN)
VIN (Ci Leegical "3 lnput Voltage Vec =4.75 Vpe 0.8 voc
{Exceot Pin 4 CLK IN)
vy CL¥ IN (Pin 4} Positive Going 2.7 11 3s Voc
Threshold Voliage R .
¥V~  CLK IN iPin 4) Negative Gaing 15 1.8 2.1 voc
T--2¢ncid Voliage
' CLX N (Pin &) Hysteresis 0.6 1.3 z.0 Voc
VTR = (VT
By (1) Legical 17 laput Current VIN=5Vpe 0.005 1 KADC
(ALl Inputs)
I Q) Logical “0” lnput Current Vin=0 Vpc -1 -0.00S HADC
{Al Inpuis)
_-tc Supply Current lincludes fcLk = 640 kHz, 1.3 25 mhA
L2zzer Current) “Ta =25°Cand CS = 1 -
- LATLLIUTFULS AND INTR
VouT I-izz ez 07 Quiput Voltage l0'= 1.6 mA g.4 Vpe !
Ve =675 Vpe
-%ouT T Lomea 17 Outout Voliage g = =350 zA 2.4 Voc
Veec =278 Vpe
yT  TTISTATE Oisadbled Output VouT =0 Vag -3 2ADC
~23<232 (Al Gata Buitars) _ VouT = 2 Vge 3 =ANC
C.tzuc Short Circuit Current Ta=125'C
Mouscs VOUT Short ta Gnd 45 6 mADC
Baix VouyT Shorttwa Voo 9.0 16 mADC
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TRI-STATE Test Circuits and Waveforms - D
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. 1.0 UNDERSTANDING A/D ERROR SPECS

A periect A/D transfer characteristic {staircase wave-
form) is shown in Figure fa. The horizanml scaie is
inaiog inputvoitage and the partcular points labeled are
in ttene of 1 LSB (1953 mV with 2.5V tied to the
VRgg/2 pin). The digiml outmst codes which corresoond
10 these inputs are shown a 0—13, B, and D+1. For
the perfect A/D, not cnly will center-value {A=1, A,
A+1, . . .} analog inputs produce the cofrect ougput

digital codes, but sso exch riser (she transitions between
sdjacenmt outsut cxxies} will be located =1/2 LS3 zway
trom each center-alue, As shown, the risers are ideal and
have no width. Comect digial output codes will be
provided for a range of analog input voltages which ex-
tend %1/2 LSB from the ideal canter-vaiues. Each tzad
{the range of analog inma voitage which provides the
same digi@l output code} is therefore | LS8 wida.



Figure 14 shaws worst case error -plot for AQCOBO1.
All centecwalued inpucs arz guaranteed (0 produce the
corract output codes and the adjacenc risars are guaran-
tsed to be no closer o the centerwvialue points than
=1/4 LSB. In ocher waords, it we apply 3n aazlog input
equal to the center-value “1/4 LS8, we guarancze chat
FEA rumuce the corract digital ‘cade. The
maximum rnge of tha pesidan of ;e coda traasition is
indiearad Sy the hofz0acal arrow and iris guacintzg 29
be no mare dan 1/2 LS3.

The arror curre of Figures I shaws worst casa ¢rror plot
for ASCGS0Z Herz we cuarantae that if we :cply an
2nazicginput 2qual ta the L33 analcg voitage canir-vaiuz
tha A/D wiil produce the correct cigiai cocs.

e Next to each transfer funcdon i |s shown the carrespond.
i iz errar plot, Maay people may be moara familiar with

error plats than traasfer functions. The analog inpuc
wcitage to the A/O is provided by either a linzar mmp or
by the discrate qutput st2ps of.a high resolution DAC.
MNatice chat dthe error is continucusly displayed and
icctudes the quantizadon uncartzinzy of the A/O. For
2exmple the emror at point | of Figure 13 is +1/2 LS3

z-juse T2 digial code dppeared 172 LSS s sdvanse of
&2 cantar-value of the oread. The error glats always have
a consiant negadve docs and the abrupc ugsid: steps
z==2 zlways 1 LS3 in magnicuda,
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2.0 FUNCTIONAL DESCRIPTION

The ADCO801 series cortains a circuit equivalent of
the 258R network. Analog switches are sequenced
by successive approximstion logic to martch the inalog
ditference input voltage [Vin(+] — ViN(-)] 10 2 carre-
sponding tap on the R network. The most significant
bit is tested first and after 8 compacisons {64 clock
cycles}) a digital 8-bit binary code (1111 1111 = full-
scale) is transferred to ia output latch and then an
interrupt is assaried {(INTR makes 3 high-1o-low tran-
sition). The devica may be operated in the free-running
mode by cannecting INTR to the WR input with CS =
0. To insure start-up under ali passible conditions,
an external W8 pulse is required during the ficst power-
up cycla. A conversicn in process can be interrupted

by issuing & second start cammand.

On 1the high-to-low- transition of the WR input the
intacnal SAR laiches and the shift reaister fiages are
reset. As long 25 the CEEn;:ut and WR input remain low,
the A/D enll remain in a raset siate. Conversion will
start from 1 to 8 clock periads aiter at leastone of these
inputs ma.tes a low-to-hich transition.

A functianal diagrem of the A/D converter is shown in
Figure 2. All of the package pinouts ace shown and the
major logic control paths are drawn in heavier weight
lines. - e s T e

The converter is started by having CS and WR simul-
taneously low. This sews the start Qip-flop (F/F) and the
resulting “1° level'resers the 8-bit shikt register, resets
the Intecrupt (INTA} F/F and inpus a “1°° to the D
flop, F/F1, which i 3t the mout end of the 8-bit shikt
register. Internal clock signalt then transfer this 1 10
the Q output of F/F1. The AND =te, G1, combines
this “1” output with a clock signal 2 provide a resat
signal to the start F/F, If the set'signal is no longsr
peesent {either WRoar CS isa ™3 *) the start F/F is reset
and the 8-bit shift register then cin have the 1" clocked
in, which stzris the conversion process, 1f the set signal
were 1 still be present, this reset pulse would have no
effect (both outputs of the swrt £/F would momenrarily
be 3t 3 "1 level) and the 8-br shitft register would con-
tinue (o be heid in the reset mode. This logic therefore
allows for wide CS and WR signals and the canverter will
Start after at feast one of thete sichals ceturns high and
the internai ciocks igain prowide a reset signal for the
start F/F.
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Afec the “1” is clocked through the 8-bit shift register
(which completzs the SAR szarch) it appzacy as the
input to the O flop, F/F 2. As soon as this 1" is output
- from the shift register, the ANO gate, G2, causes the
new digital word to transfer to the TR{-STATE qurout
latcnes. When F/F 2 is suosequandy clockad, the Q que-
put makes a high-todow transizion which causas e
INTR F/F to sac An inverting buifer Gien supalies
me iNTAR output signal.

When data is o be read, the cambination of both
€3 and RO teing low will cause the INTR FIF o Ce
cesac and the TRISTATE outpuc lasches will Se enabled
to pravide the 8-bit digical outpurs.

*2.1 Digital Caatrol Inputs

The digital coatral inputs (CS. RO, aad WAR) mest
szandard TAU lcgic volcage lavels. These signals have baen
renamed whan comparad to na s2ndard A.D Start and
Outsut Snadle labels. In addition, desa inguts are active,
low to allow an 235y intzriace ta micropeacssior cantrol
busses. Far non-microprocessar based applicaciods, the
CS input (pin 1) can be grounded and the standacd A/0
Start fu_r_._c:ion is obtined by an active low pulse apptied
. ac-the WA input {gin 3} and the Qutput Enzbls function
is caused by an active low pulsz at the RO irpuc {pin 2).

22  Analag Diffarendal Voitage Inpucs and
Commaan-Moda Repction

This A/O has iacdicional ipglicaticns Aaxizilicy due w0
the analog difiarandal voitage inpus. Tas Mini=tidput.
[pin 7} can te usad o 2utamadolly suaeexeT 3 fixed
valtage walue from the-inpuc rexcing (T2 carrzczian).
This is also useful in ¢ mA—=20 mA currenc l3op canver:
sion. In addition, comman-mada noise can te rzduced
by usa af :ne ciffzrendal input.

Tha time interval tecwvesn samplicg Vin{#) 3ad Vini—)
is 4-1/2 cloek pericds. Tha maximum errcr -raltaga dus
to this slighc time difierenca becwesn (e ingut voltage
sarnples is given ay:

) 15
AVeiMAX) = (Vp) (27%cm)- ('——')
ek

witers:

AV, is the error valtages duz © sampling datay

Vg is the peak value of the comman-maq? ale2g2

fom is.the common-mode fraguency
As an example, @ kesp chis error @ 1/4 LS8 (=5 mV)
when operating wich a 60 Hz commen-moda frequency,
fem. and using 2 640 kHz A/D dock, ferx, would
aliow a peak valus of the common-mode vaitage, Vp,
which is given by:
(AVymaxy oLkt

(27tem) (4.5)

Vp =

-1 3

(5 x 1073) (640 x 107)
(6.28) (60) (4.51

Vp =

which gives .
Tvp= 19V, ) — . : .

The aliawed range of analog ingut voltages usually places
mare savars rasgicdons on input cameron-mode noise

levels.

An analag input voltage with 3 reduc=d span and 3
relatively large zero ofizt can be 2asily handlad by
making use of the difzrzadal input (se=2 sectioa 2.4
Refarence Voitaga Flexibility).

2.3 Analog laputs

23.1 lnput Cucrent

Oue to the incemal svdtching acton, displacement
currenis will How at che 2azlcg inguss. This is due to an-
chip siray capacitance !z sreund, The =citage on =is
capacicance is switched ard will casult ia currents antee-
ing the Vn(+) inpuc and leaving the VN{~} ingut
witich will depend on e analog diffarzndial inpuc
voltage levels. These cument transieaG occur ac e -
leading 2dge of the intenra clocks. Thay rapidly dacay -
and ¢o not cause errces as th: on-chip compasatar :
is scroaed at the end of the ctock-period.

2.3.2 Input Bypass Capadtocs

Bypass capacitars at the inputs will avarace these churses

“and. causa_a OC cutrzac o flowe dirsugh the oulsut

casistances of the analeg signal fourczs. This chacse

pumging acton is worsa 3¢ csndaucus coanversions

with 312 Vini+) inpue veliage ac futl-scale, Fer csn-

tinuous coavarsions wich 4 820 XHz clock frequeacy

witn the Vini#) inpus 2¢ 3V, kit OC cureanc is 1T 2

maximum of approxiarasziy 3 xA. Therafqes, Oyzess

cacacicars sheuld nac be used it che anslog ingucs Cf

the VqgF/2 pin for hich anistance sdurces O 10k

If inout Bypass capacitors are nacasiary for noisa fl-

tering and high source resisance is desirsbla (o minimizs

capacitsr size. the damimsncl afizcs of the voltge

drop scross this input ressancz, which is dus to (e
average value of the inpuc current, caa be eliminacad

with a fkuli-scie-adjusanant whila the givan jogrse (2

‘sistor and inouc bypass cacecitor are Lot in place. This '
is passible becausa te averaga vaiue of e input curr2ant

is a precise linear funcdor of tie diffzrendiai insut

voitaqge.

2.3.3 laput Source Resisonce

Large values of souqce resiscncs where an input bygass

capacitor is nat usad, will AOT CIuSE eTOCY 33 the ingut .
cucrens secde que priar @ te comparison tme. It 3
low pass filter is required in the system. use 2 lawe

valuad series resistor (< 1 %0) for a passive RC seczion

a¢ add an op amp AC ac=we low pass filtar. For low

sourcs rasismance appliczdons. (<1 k). a 0.1 gF bypass

capacitor at e inpud wiil pravent sickua due to saries

lead inducmnce of a long wire. A 10QQ) secias rasis<Se

can be used t isolate this amacitar—bod the R and c

are placed oumside the feeaback logo—irom the autout

of an op amp, if used.



input. Zaro erroc is the diffarence batwesn the sctual
OC input valtzge which is necassary (0 just cause an
outpuc digat code transidon fram 0000 00C0 to CCQQ
0001 and the ideal 1/2 LS8 value (1/2 LS3 = 8.8 mV
for VREE/2 = 2560 Vo). ‘

2.5.2 Full-Scale

Tne fuirsclie sdjussment can D¢ made By acoiving a
diffarential input voltage which is 1.1/2 LS8 dawn ‘e
the desirzd inalog fult-scaie voltage rangs and &0 :d-
juscing the magnicude of the Yz =/2 input (gia S for
a digitzl oumut code which is just changing from
1111 1110 to 1111 1111, \Whan offsacting the 12r0
and using 3 iga0 adjusted VRaF/2 voliaga, the fuli-scalz
adjusumenc is made by inputting Vg to the Vi (=}
inout of tha AsO and aopiving a voltac2 o the Vv (=}
INPUL wiicn is given by:

(Vmax—Vaunl
f=Vyax—1.8 | —m————— ...

%8

‘ll v (=) i3 2d

winara:
Vatax = The hich @nd of ths analog input rang2
and

VMIN = the law end {the affset zera) of the anziog
range, {8oth are ground reierenced.)

25 Clocking Opdan

Tr2 clock ar the ASD can b2 decived fram 2 CPU
8% or ia 2xiamal AC can te addzd to prowwd2 salbi
clecking. Tha CLX IN {gfz 4} maxas us2 of 3 Senmify
triggar s ..'l:_:':m ia rtgu@ ER

Ellir v

fcux @

1152

A3 19

20C3ME, 10CIITL, AICTT0L. A0C2904

SIGURE 4. Seit-Clecking tha A/D

Heavy caoacidve or OC loacing of the-clcck R pin
shiouid be avoidad i this will distur normial Sonvertar
cparadon. Leads less chan 30 pF, such as drivingup 13 7
A/D canverter clock inpuss from a singlz cleck R pin of
1 convertar, are allowad._Far larger clock lina loading, 1
CMOS or low pawer T4L buifar or PNP input logic

shouid be used t minimize e loading on a clock.

R pin (do agruse aswandard TEL Sufier).
27 Restarz Dudng a Canversion
If the A/D is resarad (CS and WR go low and raeum

high) during 4 conversion, the converter is resec and a
aew coaversian is startzd. The oucput daea lawck is saoc

updatet if the coavensian in procass is nat Hlowsad ta
be completed, therzfore the dam of the previgus cone
rervion cemaing in Sis laten,

23 Contnuous Convertions .
For o;zfsdo:‘! in the frea-running mod2 inin‘ilia‘rg
pulse saould be used, {ollawing gower-ua ta insuce
arcute eperauon. In cus aoolicanion, h2 cs npuc is
gounced and the WR input is tied (o the 11T A cutput,”
This "7 and INTR ncde should £ momznzicily farced
o logic low following 3 power-ud cyclz 13 guarantzs
azeraten,

29 Oriving che Data Bus

This MOS A/D, like MGOS micrcorocassars iad fment
crigs, will cequire 3 bus drivar when T2 (Qeal s2022it200R
of the dara bus gets large. Other deecuitry, which is U

@ the daaa bus, wiii add to tie ol capaciava loaqu;_:
een in TRI-STATE {hign impedance modse} azckplanei
tressing 3lso graatly adds o @12 5537 capaciizecz of tha

“¢ara gus.

Taers ae somz alwarnzcvas ail2niz 0 h2 Jasigner o
hznale dhis problesm. Basicaily, the capacicy2 laicing of
e daca bus stows dowa the r2sgansa tima, avan thougn.
GC speciicguons e stll mee For systams ag2raung:
wath a reladvely staw CPU clock irzquency, mare dme iss
available in which ta. esTazlish groger logic (2vais an t‘u—1
bas and therzfore higner capacicve lcads can be Cnvexw
{sza typical characizrisdics curnesh,

N
A higrrr CPU clock fraguenciss time can ba axcended
tac 170 raads {andiar waes) Sy insarting wwal $T30es
{3030} zr using clsck axoncingearrcuisn{E330).

Fraliv, if dme is short g cxcacidive leacing 'y high,
extarmzl bus arivaes must b2 ugad. Thasa cza Sa TR
STATE buifers (law zowar Senenxy is rz::r.-r-.-.‘rr::d
swen 35 e OM73LS2:0 saiss) or ssaciu righar crive
ourrane producis winicn w2 dasigned is Sus Soivrn
High cumrent bipolac bus drivers wih PMP inguts a2
rzcommendad.

230 Power Supplies

Naisz spikes an the VCC sucaly line cin causz camversiony
arrars as the comparagar will raspand o wHis coises ]
lcw inducance tancium &l capacizar snauid na usad

cizza to e converar Vo sin and vaiuss of | ;..—-G‘J
graatar we recommanced. I 3n uarsguissac vallge i3
vmizsle in iz syscam, 3 seoaracz LMISITLAZSGER
T9-32, 5V voitage requiazar far tne corvarter (ands
acwer araleg circuitry} wiil grrady raduce igical naise-

an tne Voo supply.

211 Wiring and Hook-Up Pracaudans

Seendacd digital wire wr3g sockess are not ﬂﬂ!: X
for breaxdboarding dis AJD coavertar. Scx:k-'scrr_
beas ot be usad and il logic signal wices and-le
sroukd b= grouped and keat Is far away as cosible 000
ths analog signal leads. Sxposed leads to e
inpes o cause undesirea digiaal noise-and hum gicky
therafora- shielded leads may be necsssacy in arzny-

plicatons.
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A xmgle paint malog ground should be-used whk:h is 2

— -y, .. e ..' -5

-separate from the logic ground points. The po-ermfy":"-an aquu! LED display of 1011 0!10 or B6 (m hex) ‘the

bypass capacitar and the setf<clocking capacitor (if used)

should both be returned to digital ground. Amy VREF/2
bypass capacitars, analog input filter capacitors, or input
signal shielding should be returned to the analog greund
point. A test for praper grouading is to measuse the
z2ro error of the A/D converter. Zero errors in excess of
1/4 .88 can usuvally be traced 10 improper beaed layout
and wiring (s2e section 2.5.1 for measuring the zero
erroc). .

3.0 TESTING THE A/D CONVERTER

There are many degrees of complexity associated with
testing an AJO converter, One of the simplest tests is 10
“a2pply 2 known analog input volitage o the converter and
usza LEDs 0 display the resulting digital output code as
shown in Figure 3,

For ease cf testing, the VReg/2 (pin 9) should be
suppiied with 2.860 Vpg and a Vi supply voliage of
€.12 Vpg should be used. This provides.an LSB value
of 20 mV. <

1f 5 full-scale adjustment is 1o be made, an anzlog input
vaitage of £.03¢ Vpg (5.120 = 1 1/2 LS8} should be
soplied to the Vn({+) pin with the VN (=] pin crounded,
The value of the VREE/2 input voltage shouid then
be adjusted undl the digital output code is just changing
from 11171 1110 to 1111 1111, This value of VRgF/2
should then be used for sll the tests.

2 ousut L'-'D dlsolay csn be decoded by
iviziag the 5 Bils into 2 fax characiers," e 4 mast
ifizznt (MS) and the 4 least significant (LSL Table |
showes na irzctional binary 2quivalent of these two 4-bit
§rouds. Sy adding the decadad voltages which are oo-
taingd frcn ‘he columin: Input voltage value for a 2.553

valtage values from the- table are 3.520 + 0.120 oc

- 3.640 Vp(. These voltage values represent the centers

values af a perfect A/D converter, The effects of quanti-
zation error have to be accounted for in the interpreta-
tion of the 1esc results,

Far a higher speed test system, or to obmin plotted
data, a digital-to-analog converter is needed for the: test
set-up. An accurate 10-bit DAC can serve as the pr'ec‘sion
voitage- source for the A/O. &rrors of the A/D under tesT
can be provided as either analog voltages or differences
in 2 digital words.

A basic A/D tester whicht uses 3 DAC and provides the
arror as an analog output voliage is shown in Figure &.
The 2 op amps can be eliminated if & lab DVM with a
numerical subtraction fezture is available to diesctly
readout the differance voitage, "A—C". The aralog
input voltage can be supplied by 2 low {requency ramp
generatac and an X-Y plotter can be used wm provide

. analog error (Y axis) versus snalog input (X axis). The

construction details of 2 tester of this type are provided
in the NSC application note AN-179, “Analog-to-Oigital.
Canverter Testing”".

For operation with a microprocessor or a3 computers
based tast system, it is mare convenient to present the
erroes digitsily, This can be done with the crouit of
Figure 7, where the output code transitions can: be
astactad as the 10-bit DAC is incremented. This prowides
174 LSS steps for the §-bit A/O urter test.”|f the results
of mus t2st are sutomeiiczly plotted with the anaiog
input on the X axis and ihe error {in LSZ's as the Y
axis, & useiul transfar function of the A/D urder test
resuits. For acceprance testing, the glot is not necessary
znd the testing speed can Be increased by estaolishing
internal limits on the atiowsd error ior each cace.

VRsss o the MS anc the LS graups, ine value of
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2.3.4 Noise .. .. i
The leads to the analog inguts (pins 6 and 7} should be
kept as shor as possible to minimize input noise
coupling. Both noise and undesired digital clock couling
to these inputs can Cause system errors. The source
resistance for these inputs should, in general, be kegt
helow 5 k€L, Larger values of source resistance can cause
undesired system noise pickup. lnput bypass capacitors,
placed fram the analog inputs 16 ground, will eliminate
system noisa pickup but can create analog scals errors 2s
these capacitors will average the transient input switching
currents of the A/D (see section 2.3.3). This scale error
depends on both a large soucca resisiance and he t=a of
an input bypass capacitor. This ercor cin be eliminated
by coiag 2 full-scale adjusiment of the AJO “(adjist
Vagp/2 for a proper tullscale reading—see seczion 252
on Full-Scale Adjustment) with the source resisiance
and input bypass czpacitor in place.

2.4 Reference Voitage

2.4.1 Span Adjust

For maximum applications flexibility, these A/Ds have
besn designed to sccommodate 2 5 Vpg. 2.5 Vpg or an
adjusied voltage reference. This has besn schieved i the

design of the IC as shown in Figure 3.

Notice that the reference voltage for the IC is eicher 1/2

of the voitace which is 2pplied to the Vi supply pin,

or is equal i3 the voitage which is extemaily forced at
the VReF/2 pin. This sllows for a ratiomerric volmge
raference using the Veg, suppiy, a 3 Vg reference
voitags can be usad for the Vg suaply or a voltage fess’
than 2.5 Vg can be oplied 10 the VRzg/2 input for
incrzased application flexidility. The internal gain te the
Vgg=/2 incut is 2 to allow inis {zctor of 2 recuction in
the VREE/2 vortzes.

An exampie cf e use of an adjusted reference vaoitace is
10 Jccommodate & reductd sczn—oc¢ dynamic volz=ge
range of the anslog inout voitage. It the anaiog irout
voliage were to range from 0.5 V¢ 10 3.3 Vg, insta
of OV 10 5 Vpg, the soan wouid be 3V. With 0.5 V¢
2oplied to the V)N (=} gin o sbsoro the offser, De
reference valtage can be masde.equal o 1/2 of the 3V
span or 1.5 Vpe. The A/D now will encade the Vi {4}
signai from 0.8V to 2.5V wita the C.5V inout oo
resoending to 2870 and the 3.5 Vp input corresponding
to full-scale, The full 3 bits of resolution are therziare
applied over this reducsed analog insut voltage ranga.

2:4.2 Reference Accucacy Reguirements

The converter can be operated in s raticmetric mode or
an absolute mode. In ratiometric converter applicadons,:
the magnitude of the reference voltage & a factor in both
the output of the source transducer and the output of
the A/D converter and therefore cancelds outin the fnal
digital owiput ccde. lor 2bsoluts conversion applications,
bezh the initial vaiue and the temperature stability of the
reference voltage are imoartant accuracy factors in tre
aperation of the A/D canverter. For VRER/2 voltaces of
2.8 V¢ nominal value, initial errors of 10 mVpC wdl
Cause conversion errors of 1 LSS due to the gain af 2
of the VRgg/2 inout. ln reduced span soplictions, the-
initial value and e swahiiity of the VRgp/R inmnt
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FIGURE 3. The VReFeRENCE Design on'the IC

voitage become even more important. For example, if

. the span is reduced to 2.5V, the 3nalog input LS8

voltage value is correspondingly reducsd Yrom 20 mV
(5V span} to 10 @V and 1 LS8 at the VREE/2 input

““Thectrmes 5 mVI®AT can e s2en, this reduces the allowed

initial talerancs of tne reierence voltage and reauires
csrrespondingly less zbsolute change with tamperature
variations, Ncte that spans smailer than 2.5V place aven
tgnter requirements on the initial accuracy and staoilicty
ot the reference source,

fn ganeral, the magnitude of ihe referenca voltage will
requice zn initial adjustment. Errors due to an improder
vaiue of reference voitage zoosar as full-scale errory in
the A/D transier function, IC voltage requlators may be
used for references if the ambient tamperature changes
are not excessive. The LM3I368 2.5V IC reference diode
{from National Samiconductar) is avaiiable which gper-
ates with 2 SV input voitage and has 3 temperature
stahility of 1.8 mV tvp (6 mV max) over °C < Ta <
-70°C. QOzher temperature range parts are alsc availadle.

2.8 Errors
251 Z2ro Error

The zero of the A/D dces nat require adjustment. If the
minimum analog input volmge value, Vin(diNi. is
nat graund, a zero offset can be done. The converter
can be made to output 000C 0000 digital code for this
minimum iagut vcitags by biasing the A/D VYN (—) inauc.
3t this VIN{MIN) value [(see Applications section). This
utilizes the differential mode operation of the A/D.

The zero errar of the A/D converter relates- to the
location of the first riser of the transfer function and
can be measured by grounding the V {~) inpur and
applying 2 small magnitude pasitive voltige-ta the V {+}



‘TABLE 1. DECCDING THE DIGT

TALQUTPUTLEDs ®

¢ Oisodry Qusue = VMS Group + VLS Groug

4.0 MICRQPROCESSIA INTERFACING

To discuss the incarface with 30804, 83C0 and ST MP-N
meerscrocassors, 3 comman sample subrouune stucur2
is usad. Tha microprocassoe siarts e A0, c22as and
siorzs cha rasults of 1§ successive conversions, ti2n 2
nuens (@ T2 user’s grogram, The 16 dasa byds ar? storad

3t locatizn 0200 to 020F. All Data ind Adsrasiss
il De gzin in hexadecimal form. Softwméc2 ang hara:

wars dermils are providaed separatzty for fach tspe of

MUCroprocTssor.

2.1 laverfzcing 3080 Mlicroprocessar Cerivatives

(3c+8, 5089)

This csevaetzr has basn dasigned w0 dirsstly inriac2
-with 2n Z0SCA-2 micrsgrocessor (MICRCIUS class 2L

The A/D c3n be mappad inco memary sdace {using
stancird mamorv addrass decodiag for C3 and G2
MEMA and MEMW szrabes) ar it can be cantrolled as an
1/Q devics hy using the I/O R and 1/Q W soabes and
decading e addrass bis A0 ~ A7 {or address bic
A8 — Al3 as they will ccntain tha sante 2-bit address
infarmadan) o obtin the CS inguz Using the 1O
space grovides 258 addidonal addresses and may allow-
3 simgiar 3-bic iddress decader but the data can only
te input t the iccumulatar. To make usz of The ad-
ditdanal mamory reference instructions, the A/D shauld
ke magcad into.memory spacs. An example of an A/O
in 1/O space in shawn in Figure 8.

cas of ;2 A0 en': =2
o zilow SOl starTing Tie coaverser zrd TR

202 onto e A3ca Sus. A Dus drivar snouls T2 used fon
veniera T2 TI3 Tus 2L

r- -"' "car;. ndizr must d..n cipacitiv2 icacs laege
1CGd¢s

tzn

2.1.1 Sample 8G30A. CPU lnwriacing Cuc.na'y ana
Program

2 program and ssocizcaa hacdwacel
22e €0

ke foilcwing samzl
mzy =2 usac 13 insuc dag fom e c

IMS5CR0A CPY cuio se¢ {comorised of 2 INSEGE0A:
micrapracassoe, e INS3228 system caamoiler and ﬂ'-!!
INS3224 cleck genzatar). For simghicity, me A.Q.Kﬁ

castralled 25 an -1/Q davics, soectficauty i 3-0it t::3
direcdonal cart locatsd at 2 arbierarity chosen ,:d:
acdress, E0. The TRISTATE outcuc capadilicy af G"

AsD aliminaces the need for 3 peripasral incerizce d"ncﬂ
however address decading is 53l required w0 ;eneramg
apsrogriace CS tar cie convertar, .

It is imporant w note that in systams wihere de-A
eormvertar is 1-0f-8 or less 1/Q mapped davices, no
dacading circuicry is necessary. E1chi of T2 8 add
o {AQ to A7} can be direcdy usad as C3 inpucs
for eacin 1/0 davica.

T [, o ai| - OUTPUT VAQLTAGE™
L . ' U]t L cenTER vaLues
HEX . FRACTIONALSINARY VALUE FOR ~ . .| . (. WITH-- =
. e s e .VRepi2 =255 Vpe, |
MS GRQUP r LS GRQUP VMS GROUP™| VLS GRO[T;:
£ t ot o1 15:18 15:238 4.800 0.200 '}
€ T o190 78 71128 $.430 0.250
o 1t 1 6 1 1316 13:238 4.126 0.280
Cc 1 1t o @ k1) 3.8+ 3.326 0.240
a 10 1 11118 11.233 1520 0.220 .
A 70 1 0 3 5123 3.200 a.2ca
9 i 0 0 1 i3 9/233 2.250 Q.13Q
8 1 ¢ 0 Q 1/2 1/32 2.560 0_150.)\“
7 a 1 1 1 7138 76233 2.240 0.1407
5 o ! 1 0 33 3128 1.920 o.yzg-
3 g 1 0 1 5415 5225 1.560 g.ica
e 6 1 a6 0 13 182 1,220 0.080 °
3 Q0 -1 1 s - 3z 0.550 0ges
2 6 6 1 0 13 1128 0.520 0043
i @ 0 a1 1415 i258 0.320 oozc. :
9 0 0 0 0 g o |
N 1



4.2. Intarfacing the Z-80

The Z-8Q control bus.is dightly diffarent fromv that of
ce BOEA. General B ind WR stobes re provided and
sasarate memary request. MAEQ ind /0 reauest,
IORQ, sigrals are used which have ta b2 comained with
the genecilized scrobes o provide the aguivalene 2020
signals, An advancege of cosnading the A/D in 1,0 spice
with the Z-80 is dhat the C2U will automatically insart
one wait stats (the AD and WA sirobas 2r2 extzndad one
clock periad) ta allaw mer2 tima for tha [/Q devic2s @
rasgond. Lagic o map the A/D in 1/Q szace is shown in
Figure 3.

A Pl L J
2ge=z01,
ey 13c202,
ien 227102,
A1 sscua
ad
LT e

FIGURE 9. Mapgping the A/D as an 1/0O device
far use with the Z30 CPU

Additional /O advantages axist as soiTwvace OMA rou-
tings are available and use can be made of the gutout
data transiar which exists on the upper 8 addrass lines
{A8 1o A1S) during I/0 input instructans. Fac axamots,
MUX channel selection for the A/D can be accomgplished
with this oceracing mede.

43 _lntacfacing 6300 Micropracessac.Decivadives .
(€302, erc.) : .
_The contrat bus. for the 6800 microprocessor derivatives
does not use the ﬁﬁ_—:nd WA sirobe tignals. lnstzad ic
employs 1 siegle A0 line and acditianal timing, if
nesdad, can e dervad from the 42 clack. Al 1iQ
davices ar2 memary mapped in tha 53C0 sysi2m, arnd 3
mecia gmal, VMA, indicates a2 cur-irs 3ddiues s
valid. Figure 10 shows an inceiacs icnamatic -whare e
A/D is ma2mecry maoced in the 833G syst2m. Foc sim-
plicity, the C3 decsding is stcwn using 12 OMECI2
Moc= that in srany S200 systams, an alraady dzeadad
4,3 line is brought zut o tha comman Sus at oin 21,
Tris can B2 a2 diczgdy to €2 CS cin 2f tRh2 /0, cro-
vided that no ‘other devicas-ace iddressad at HEX.-
ADDR: 4XXX ar 3XXX.

Tha follewing subroudn2 assendisily carfarme the same

F122 2nd {2 23n

fuaction is in 2 c2e2 of ¢
ba cailed from anywharz in th

In Fizure 11 the ADCU8O1 saries is intariaced to “the
MS3C0 microzrocassar through (tha arBitrarity chosan)
Port 3 of the MCE320 or MCE321 Paripheral Ineariacs
Adapear, {PIA). Hera the C3 gin of tre A/D is groundads
since the PIA is slready memary masaed in tha MESCO
systam and no C3 decading is nacessary. AlsG notice
that the A/D autpuc cata limes are coantcizd o che-
microococessor -Bus under programt czneral  theoughr
the PlA 2nd therziors the A/D RO cin can 22 jrounded.

SAMPLE PROGRAM FOR FIGUAE 10 ADCU8G1—MCE300 CPU INTSAFACS

ce1a OF 38 DATAIN ST+ TZ2P2 ; Save cansznts of X

carz _ Cczco2c Lax £5002C : Uzon 150 lowe CPY

cais _F= Fe F3 YR SFFF3 s jumas @ GGZ2

cais 8730¢CO S S30ca ; Sizrts ADCOZ01

cat3 0z c

asic 3z CONVAT WA ; Wait far incaerugr

¢o10 0€ 14 j Lox TEMPI

0017 8C 02 OF [otzb ¢ =35020F ; Is finad data stored?

aozz 27 14 3€Q EMOP

0024 87 30 G0 STAA 330C0 ; Restarss AQCT30!

cgz7 03 . INX ol

cGzZ3 OF 24 STX TEMPI

cQza 20 F0 3RA CONVART

¢agzc 0z 34 INTRPT LOX TEMPI1

00z= 886 30 GO LoAA S5300 ; A2ad d3aa

Q31 A7 Q STAA X s Starzitat X

0033 33 aTt

ca34 Q2 ¢ca TEMP1 FO8 50200 ; Starting address for
; data sicrage ’

cQ3s Cg dg TE2MP2 D8 G0

0Q23 CE02a ENDP LoX #0200 : Azinidaiize TE.’A?T

oa38  _ OF 3 STX TEMPI

0030  DE3S ‘ LoX TEMP2

Q03F 39 AaTs : R2tura from subroutine

Nate 13 [n order for Tie microprocesor (o service subroytines and incemuoc,

dirrensioned in die user’s Jrogram,

; Ta user’s pragram

g1e $DCK poincer Mmust Se



SAMPLE PROGRAM FOR FIGURE 3 ADC080T—~INS8080A CPU {NTERFACE

ccas

0100

g103
0108
¢i07
0103
g10C
GiQE
Q10F
Q110
0113

G300
0302
Q303
Q204

Note {1: The stack pointer must be dirmensioned becawse 3 AST 7 ingrucuan pusnes the P
Note 2: Al agaresses uszd were arbrtranty chcsan,

e T M) = 3

—a TRR

et GEHE 81

o/ Yee E‘Q sv
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? [

de
Lotry CLER
I L] (1] : P 020 AT1*
: cLx i ancsest, (11} " — 001 (16"
———?o ot F1— % 082 ” > orzan"
1aALOG —— Yrert frosining ouf— —osar
ImPUTS Vinm) ost e C 04 ST
’ ._.‘_’_'"[ ':_‘"‘" oes| - 028 10
- = ow—lvnzr cas : —- D86 C¥T™
ﬂ|7 to €x0 134 — U7 T
BY
o
FED Vee .
T 1) —dt AD1S OS5}
E 7t [ 1] ———y £314 O3
T3 ST § 3 —s 40120V
g
i CoMPARATOR 8 —4 401707
T 1 ——g LOTT Y-
11 ] 1]} —a AGIS{Y
77

Nete 1@ “Fin pumbders for tne INSE22S syvrem contraller, O

2
"~

Nace 2: Pin 25 of the INSEZTS munt be tied to +12V theougn 3 L. PYs)

intiruction when an interruot it acknoweioed as required By

Ccz 0303

-

[N

QMO N~
QUUIL)QIHO“‘
o - o o
= mpQ o o
2 a ® R

03 €0
77

23
c3Igo301

FIGURE 8. ADCCR01—NS8080A CPU Interface

RST 7:

START:

RETURN:

LCOP:
CONT:.
(User program t0

process dam)

LD DATA:

e LD CATA

LX1 H 0200H

LX! SP 0400H
MOV A, L
CP1 CF H

1Z CONT
QUT =G H

El

NQP

Jup LQOP

IN EQH
MOV M, A
INX H

JMp RETURN

thers are |NSENSGA,

o el H o 0
Tesifior (o generate the AST 7 -
the accompanying samate JrOQrTT.

HL pair will soint 19

datz storzge locations

\nitialize stack pairtze (Note 1)
Test = of bytes emered

I == 6 JIMP o

user crogram

St A/D

Snanle inTerruat

Laoc until end of

conversion

Load data into accumulator
Store data
|nerement storage pointer

C anto the t1ack.
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FIGURE 11. ADCO8Q1-MCES20 PIA Interface



A sample interface program squivalent to the grevious
oae, is shown below. The P1A Daca and Cantrol Regist=rs
of Port 8 are located-at HEX addresses 3006 ind 80a7,”
respectively.

W e e een b e e

44 lm::ﬁcmg the INSSUEO—-SCR-IP -f

The SCMPI mteffac: technique with the AOCGSOI
series Figure 12, is similac to the 8080A CPU interface:

SaMPLE PROGRAM FOR FIGUAE 11 ADCTE0TMCEIZ P1A IATERFACE

0a1g cz¢o3s OATAIN Lox =3 : Upon {RQ low CPU
o] k1 FFFF F3 STX SFFF8 ; umot to 0038
[+ 15 35 80 G6 LoAA P1AQRS : Cear poanbie 1AQ H1G3
eqrg 17 CL3A
cotA 373007 TVAA MIACRS
[oe3{s] 87 20 C8 STAA PIAQR3 2 Set Port 3 s incut
[os 4] g cut
oazt cs3¢ T a8 =SH R
0023 33 10 LOAA =530 -
cazs #7 3007 CONVRT STAB PLACAI : Stars ACCCE0!
a3 37 30497 STAA PtaCA3
cg23 3= : vrat : Waic lor interruge
cazt 0% 0 Lox Tewrt
cas 8C 52 0F cPx =0 : Is final caca sizrea?
o3t 27 3@ a2Q E40P
oG3l. . 3 INX -
g3 QF < STX TPt
0als 0 =0 3RA CONVAT
o8 DE <0 INTRPT Lax TEMPY
aa3a B3 30 Cs LDAA P120AR8 ; Read data in
Q30 AT 0O STAA X : Scoreac 2¢ X
0Q3F 32 an
020 €20 TEMPT Fo8 sg200 ; Scarting address lor '
: dica sorage t
e cZ 0200 NDP Lox =200 < RAanidatize TP ;
ce4s 07 0 $TX + SLTEMRE ~o
cos7 33 ATS - N + Aerum frem worguane . .
P1AQRS oy 3005 : Ta user's cragram
* PACR3 g2u Ss007
i
A
1
—% et ans’
aeagity .
NORID '
e
e N e e TR
ud 1] axs 2 ,-D
L W oo ,l's'—_-——‘:——bonlm
! A 21 L) "
3 s,
e} T g (14 -—————-———-qnuu
ARar0G Ymier g oul ———————.cuun
Eadtlos Yyypey 134 .___-—-——--unm

|
P
= e
|_-_'.._.,=,.
17

1
’ A0
1
U

1
P L P YT
. AL E— Y17

1t LA
247 P et 331 3}

P et 18110 O
e st 4044 (3
et e 208 1343
et e 438 O3

sots

| SE————— e JY 0

*2in numbers in pacentheses are for the SC/MP CPU.

FIGURE 12. ADC08G1 — SC/MP-1l Microprocezar Interface



The A/D is treated as 2 peripheral and it is mapped into
the memocy space of the SC/MP-11 system. An address,
0000, is assigned to the AJD and the CS signal is shoz_n
10 be decoded by a bus comparatar, DM8131. The RD
and WR pins of the A/D are tied directly to the Write
. Barta Strobe, NWRS, and Read Data Strobe, NROS, pins

of the SC/MP-Il CPU. Notice that the INTA signal
should be inverted before being tied to the SENSE A
pin of the SC/MP-If. A sample interfacs program is
shown below, . :

£.0 GENERAL APPLICATIONS

The following applicstions show some interesting uses
foc the A/D. The fact that one particular microprocassar

is used is not meant to be restrictive. £ach of these appli- .

-..cation circuits. would have . its counterpary
. microprocessor which is desired. . .

751" Multiple- ADCOB0T Series 10 MC§300 CPU

-Lsinqmyf.; .

laterface

To transfer analog data from several channels to a single
microprocessor system, a multiple converter scheme
presents several. advantages over the conventional multi-
plexer singleconverter approach. With the ADC0801
series, the differential inputs allow individual span
adjustment for each channel. Furthermore, all analog
input channels are sensed simultaneously, which essen-
tially divides the micraoroce:;or's total system servicing
time by the aumber of channels, since all conversions
accur simuitaneously. This scheme is shown in Figure 12.

-

SAMPLE PROGRAM FOR FIGURE 12 ADCO8G1—SC/MP-11 MI\CROPHOCESSOR INTERFACE

G100 08 NOP
0101 Ccs o2 LO102
0103 33 XPAH(P1)
o104 C4 0o LDIGO
0106 3 XPAH({P2] -
G167 c 3 LDI03 i
G108 7 XPAH(P3) - -l - —
GiGA cs 0 LDI00
[eh1e]of kA XPAL(PT) : P1=0200, ?1 poiaws ta 15t byte sddress
0100 cs o LDI0Q ’
GiGF ca n ST(P1=-11) ; Zerg the byte count in sodress Q217
G132 =2 . XPALIP2) ; P2=00200, P2 ponss 10 A/D
C113 CA O START: STir2) ; START the A/
Q11s C+ 0 LD12a
Qi17 3 XFAL(PI} : P3=Q309, P2 poinx 1@ CATA in seb.
Q113 s TEN : sianing aadress
a119 o8 LOOP: NOP
0114 20 FE JMP(LOQP)
User’s Program
ot11c USER NOP - -
Q110 NOP
G300 c2 3 QATA IN: LO(P2) : Load A/D daxa int sccumutatar
0352 coo ST@1{PY) : Store A/D dara and increment bvte
. ; aadress
0304 A9 11 1LO{PT+11}) ; lncrement byte count
3306 C4 OF LDioF
0308 a3 SCL
03Q9 F3 11 CAD(PT+1T1) : OF<P1+11): Is byte count = 167
0308 g3 03 JZ(USER) ; If byte count = 16 jump to user's
! ; program
0330 cs 13 D113
030F = XPAL(P3) : P3=0113
Q310 3F XPPC{P3] . Ga 1o START and do anather conversian

’



+* The following schematic and sample subcoutine (DATA
IN] may be usad tQ incerface (up w) 8 AOCOEO1's
diacdy to the MCS800 CPU. This schema can easily be
exteaded ta aliow the incerfice of more converters. In
this configucation the convertsrs are {arpitrarily) located
2t HEX 1ddress 3000 in the MC33800 memory space. Ta
sa::e components, the ctock signal is darived frem just
ohe RC pair an the first canvertzr, This gucput deives the

odrer A/Ds.

All the convectars are stactad simultznegusly with 3
STORE instrucsion at HEX 2ddre=ss SCC0. Noce trat any
odhar HEX addrass of the form SKXX will be deccded
ny the circuic, puiling ail the C3 iaous low. This can
sasily bs avoidad Dy using 3 mor2 definitive address ds-
:Edir.q schrama. All the int2rrupis are ORz2d together 2
insuce thac 3l A/Ds have caompleced their caaversion
before Gie MICrCOCOCESSAC iS int2rrupted.

4T a

The suarouting, DATA IN, may be caltzd from anywhnare
ia tha usar’s sregram. Oncz cailzd, this routine initializes

the CPU, starts all the caaverters sirn_ultmeously and:
waits for the-intecrupt signal. Upoa sacaiving i the -ind
teeruat, it reads the coaveress {from HEX addcesses 300G
through 5007) and stores the daa successively 3t {acbid
varily chasen) HEX addresses 0200 to 0207, tefore
retucning (o the user’s program. All CPU registacs dierr
recavar the ariginal daca they had Sefarz sarsicing DATA

IN.

5.2 Autg-Zaroed Differendal Trasducer Amglifise
and A/O Coavercer

The diffacancial incuts of the AQCGIOT sarias 2liminac
the nesd ¢o perfarm a diffarandal 1o singiz anded
coaversion for a differendsl tanslucer. Thus, ca2 ap.
amp can be eliminated sncs iz iHsrencial 10 single
ended conversion is pronded by the differential inpud
of the ADCO801 series. In generat, 2-rznsducer or:amé
is required (o take rdvanmge of diz fuil A/O coaverced
input dvaamic.canga.
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FIGURE 13. Interfacing Multiple A/Ds in 2 MCE30Q System



.. --PROGRAM FOR FIGURE 13 INTERFACING MULTIPLE A/Ds IN AN MC5800 SYSTEM

- N e 1
ADDRESS"  HEX CODE MNEMONICS ~= COMMENTS - 7 < | !
0010 DOF 44 DATAIN STX  TEMmP ; Save Cantents of X . |
0012 CE 00 2A LOX =S002A :Upon IRQ LOW CPU H
0015 * FF FF F8 - STX SFFF8 ;Jumps 1o 002A i
0gi8 387 50 00 STAA S$5000 ;Stamsslt A/D's . l
(0,008~ 0g CLI R i
001C 3€ ’ WAt IWait for interrupt ’ !
0310 CE 50 00 . LOX =55000 i
0C20 DF 40 STX INDEX1 Reset both INDEX .
0cz22 CE 02 00 LOX =s0200 <1 and 2 to starting
0325 OF 42 STX INDEX2Z ;addresses
Ga27 DE 44 tox Temp °
Q329 39 RTS . Retumn from subroutine
002A DE <0 INTRPT LOX INDEX1 JINDEX) — X
QJ2c A8 Q0 LcAA X !Resd data in from ALD st X
032¢ 08 INX ;lncrement X by one
C2F OF ¢ STX INDEX ;X = INOEX
0331 og"a2 Ltox INDEX2 JINDEX2 — X
0333 A7 Q0 STAA . X :Store data at X
0035 8C 02 07 cPX =s0207 JHave all A/D’s been raad?
0338 27 05 BEQ RETURN :Yes: braanch to RETUAN
003A a3 INX :No: increment X by one-
0333 DF a2 sSTX INDEX2 ;X — INDEX2
0030 20 €3 8RA INTRPT ;8ranch 10’ 002A
003F 38 RETURN RTI g,
ot 4 ‘€3 02 INDEX1 FOg 3300 :Starting acdress for A
G2 —, 32400 L INDEX2 FD2 $3200 :Stariing sddress for dziz storage
g%=3 ¢0 03 TEMNP Fo3 S0000 4 | -

Note 1: (n crder for ine mic oorocessor 1 service sudroutines 3nd merruats, the 5130k pomncer Must e agimennioned in
e user's crogram,

of ine preamp. Switch SW1 is closed 13 force the pre-

Fer zmplificziion of DC input signals. 2 major sysiem
&rror is the inout oifset voltaze of the amplifiers wsed
fer 3 prezme. Ficure 4 is & gzin of 100 differenzial
Prazmz wnese ciiser voitage errors will be cancetied by a
2roing s:arouiing which is performec By tne INSENS0A
MiZreorocessor system. The totad zilowable input offset
velizes 2rrar for this prezmp is only SO 2V for 174 LS3
error. This would obviowsly require very srecise ampti-
fiers. The expression for tne diiferenual agzout veitsge

of the presmp is:

R
Vg = [Vt = Viag{=) T+—1 +
| Nt N ] [ a1 ]

SIGNAL GAIN
 7A2
'-Vosz i B cs3 = LRy 1 ’?
OC EFROR TERM GAIN

Where Iy is the current through resistor Ax. All of the
oftses error tarms czn be cancelled by making =IxRy =
Vasi * Vgg3 = Vos2. This is the princigle of mis
duig-zaroing scheme.

The INSBOS0A uses the 2 I/Q ports of 2n INSB255 Pro-
SFammaonle Peripheral Interface (PP1) to cuntrol the zuto
8roing and input dara from the ADCO201 as shown in
Figure 15, The PPIis programmed for basic 1/0 opera
lion {mede Q) with Port A being an ingut part and Paets
3and ¢ Seing output parws. Twa bits of Port C are wed
e arternziely opan or close the 2 switches it the input

2mp’s ditfereqtial inguc to be zero curing e zsroing
subroutine and then opened and SwW2 is then closed ior
coaversion of the ictual differenual input signal. Using
2 switches in this mannar siiminatas concsrn ‘or 12 ON
resissance of the swiiches as they mus: conduct aonly the
input bias current of the input amplifiers,

Qutzut Port 8 is used as a. successive spproximation
register’ by the 8080 and the binary scaled resistors in
seriss with ezch outsut bit creste i J./A converter.
During the zercing subroutne, the woltzos @t Vy ine
crezses or decreases 2s required 12 maxe ine gifferential
ourrwt voltzge equal to ero. This is aszomplisned by
insuring that e valiage at the outpui of Al is acproxie
rmately 2.8V so that ¢ logic 17 {2V} on any ousgur cf
Port 8 will source current into node Vy thus raising the
volisge at Vy and making the output ditferential more
necative, Conversely, a logic 0" 10V} will pull curemt
out. of node Vy and decrease the voitage, causing the
differential ocusput to beccrme more poutive. For the
resivir values shown, Vi can move £12 mV with a
resclution of SO gV which will nuil the offser error
term to 1/4 LS8 of fullscsle for tne ADCOSOT, it is
important that the voitage levels which drive the 2o
zero resistors be constant. Also, for symmertry, a logic
swing of OV to S5V is convenient. Ta ichieve this. a
CMOS butier is used for the logic output signals of Part
8 and this CMOS package is powered with 3 stable 3V
saurce. Bulfer amplifier Al is necesary so thaz it can
source or sink the D/A output currant,
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A flow chart for the zeroing subroutine i shown in
Figure 16. It must be noted that the ADCOS0T series
will sutput an 1l zero code when it converts 3 asgative -
input [ViN[=} 2> Vin(+]. Akso, 2 logic inversion exists
as all of the 1/Q ports are butfered with inverting gares.
Sasicatly, if the data read is zero, the differential cutout
voltage is negative, s0-a bit in Port 8 is cleared o pull
Vx more negative which will make the output moce
pasitive for the next conversion. If the data read I not
zera, the ouiput voltage is positive so a bit in Port 8
is s2¢ 10 make Vy more positive ind the sutout more
negativa, This cantinues for 8 zpproximations and the
diiierential output eventuaily converges 10 within 5 mV
cf 2er0, ’

The zctual program is given in Figure 17, All adcresses
used are compatible with the 8LC 80/10 microcomputar
system. [n particular:

Port A and the ADCO801 are at port address £4

Far Fis 2t port address £5

Fort Cis 2t port address £6

PP{ contre! word port is at port address &7

Program Counter sutomatically goes to ASOR:2C30

upon scknowledgement of an interrupt from o

ADCG301

$5-3  Muitipie A/D Convertars in a 2-8Q
Interrupt Oriven Mode  *

la dzza zcsuisition systems where mors than one A:D
r {or czher parigheral device) wili be interruzting
xecution of a microprocessor, Hiere is cb-
3 nezd for the CPU 1o determine wnicn cence
2¢ servicing, Argure 18 and the scsomparvmg
safTware is @ memod of determining wnich of 7
ATC330% coaverzers has comoletad z conversion (1T A
£9472C) ang is requesing an interruot. Tais coTuit
Haws starung the A/D converrers in any sacuencs,
t wiil in2Ul 2na store valid caz from the sanverterss
a srienity sequence of A/D 1 teing read Yo,
A/D Z sacsnd, ete., througn A/D 7 whicn wouid mave
tne lowest pricrity for cdata being read. Qnly the cone
vertars whose INT is asserted will be read.

H
by

”m -y
&
o
QO a

y 0 dizzding circuitry i the MMTILEETS,

typz fio-liop. When the Z-80 acknowleopas
inlarrupt, (Ne program is veciored 10 2 2313 inowT
subroutine, This sGhbeoutine wiil read 3 pericherai
T3 word from the MM74LS373 which comzing
2 logic sizie af ne INTR oucuts of il the con-
versars. Isch converter which initiates an interu
will place a logic 3" in 3 unique bit position in The
status word and the suBroutineg will determine e
igantrty of the coavertar and exexute a date read. An
igentifier word (which indicates which A/D the cam
came from} is stored in the next sequential memory
loczstion above tne location of the dama so the proc=mn
Can ke2p trazk of the identity of the dat entered.
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FIGURE 16. Flow Chart for Auto-Zera Routine



program as the RST 7 instruction automadeally
pushes the PC onta the s@ck and the subroutine
usas an additional § stack addressas.

3000 JE20 MVi eg
. 3002 01e7 Ou¢ Conteat Part . . . o “ Pragram PPI
3c0¢ 2501 MVIH Ot Auta-Zseo Subrouting o .
3006 1c AMOV.AH - . :
3007 03€5 curc © : Closa W1, goen SW2
3009 0530 MvLUB 20 e T : lnidalize SAR bi¢ pointze
3c03 3E7F MVL A TF ; Inidalize SAR coce
3C00 4F M0V CA Raryen
3cos 03E5 cut 3 .29 3 2 SAR 23
3010 1AAJD LX§ 8?7 30AA Seses : Dimensign $21CKk Sownter
3013 D3s4 QuT A 1St 2.0
301S F3 iz
3015 ca MOP Leeo : Looa yasil N7 assersee
3017 C31830 M2 Lesp
30ta 7A MOV AD Auto-Z2ra
3018 Cscd AOL 20
3010 CA20130 1Z Sat € . Test Acd ouizst 2313 ior 1200
3020 73 , MOV A3 Shifz 8
302 F£Sc0 OR!1 00 : Clear carey
30123 17 RAA : Shift "1 in 8 night 3ne clace
3024 7330 cAaa s 18 3 2200 18 vas fisd
30335 C~3730 4Z Cona :3oorcaTIanon Mg DN MICe
3029 &7 WGV 3A
1024 ¢33330 IMP New € . Y
3020 79 MOV AC Sec C
02E 80 aRA 8 : S pigin C thac is in same
3027 &F MOV CA s position 18 17 in 3
3020 C32030 JMP Shite 3
1033 AS XAAC Maw C s Clazr 212 in C thacis in
3032 C30030 AP Recum : sama pagition 35 17 in 3
31037, < MOV BA Oone : en cutsut new SAR cede,
Einkt:} c MOV AH : Qomn SW1, clcse SW2 then
3033 £293 XAt g3 : procs2d widh orageam. Praamp
3Jois G3&3 cuT C 11g agwr I2r3ed.
.0 3030 R Mormal
Pezgram loc Sraciiag
cracer £at3 ralus
3C30 03=: 133 Az2ad A O Subrcuune D Faue 20 dada
3C3F S2FF XAt FF ; lvarr 2ata
3cst s$7 MoV 0.2
3cee 73 MOV A3 ii5 3 Peg 2 Q) 1 ror gl
cs 25FF ANt FR ;1 duCS 2970 fuUdrCuUnLng
3css €21A30 INZ Auto-Zara
3C23 C33030 JNP Normal
Note: Al numacical values are hexadectanal reoresencaziant.
FIGURE 17, Safvware for Auco-Zeroed Differential A/O
5-3  Multiple A/D Converters in a 2-80
lntsrruot Oriven Mode (Coatinued]
The faollowing nates apply: 5) Tha- geripherals of conczen arz macted int9 ‘Jn
ssaca wid me following Sort assignmenis:
1} I is assumed thae the CPU autamaiically perfarm
3 AST 7 instruction when a valid interrunt is 2c HEX PORT ADORESS PERIPHERAL
knowledged {CPU is in interrupt mode 1), Henca, o B3
the subroutine starting address of X0Q38. g? r;‘g:cz”. 8-bic fiip AP
2) The addrass tus from the Z-80 and the data bus w0 02 AD 2
the Z-80 ara assurted (o be inverted Dy bus drivers. a3 A0 3
3) A/D data and identifying words will be stored in 04 A/D 4
sequential memory ldcations starting ac the arbitranly 05 A0S
chasan address X 3EQO. a5 A/D 8
4) The stack pointer must be dimensioned in the main a7 AD 7

This cort 2ddress aiso serres as the A/D identifying
in the pregram.
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D51202, DS1202S

ALLAS

SEMICONDUCTOR

FEATURES

* Realtime clock counts seconds, minutes, hours, date
of the month, month, day of the week, and year with
leap year compensation

* 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-byte (burst mode) data trans-
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 (Vcg = 5V)

¢ Optionalindustrial temperature range -40°C to +85°C

ORDERING INFORMATION
DS1202 8—pin DIP

DS1202S  16-pin SOIC
DS1202S8  8-pin SOIC
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-
terfacé, The real time clock/calendar provides ssconds,

minutes, hours, day, date, month, and year infcrmation.

The end of the month date is automatically adjusted for
months with less than 31 days, ineluding corrections for

DS1202, DS1202S
Serial Tmekeepmg Chip

PIN ASSIGNMENT
NCLJ 1 8 Veo
x1{J 2 7] sCK
x2({ 3 sl] 1
GND[g 4 s [J RST
8 PIN DIP
NCaml ¢ 8fm Vec
Xigr2 7ho SCLK
X20m 3 6fm vOo_
GNDOI) 4 s{13 RST
8-PIN SOIC
(208 mil)
NCOO 1 % 16 Vee
NC(I] 2 15 (10 NC
X1{I] s 14 117 SCLK
NC{T] 4 13 [1IJ NC
x20rg s 12 (I3 o
NCOd 6 1 [0 NC
NCd 7 10 11 NC
GND| 8 8 113 RST
16-PIN SOIC
PIN DESCRIPTION
NC — No Connection
X1, X2 ~ 32.768 KHz Crystal Input
GND -~ Ground
RST - Reset
/o] - Data Input/Output
SCLK ~ Serial Clock
Vee ~ Power Supply Pin

leap year. The clock operates In either the 24-hour or
12-hour format with an AM/PM indicator. Interfacing the
DS1202 with a microprocessor is simplified by using
synchronous serial communication, Only three wires
are requlred to communicate with the clock/RAM: (1)
RST (Reset), (2) /O (Data line), and (3) SCLK (Senrial
clock). Data can be transferred to and from the clock/

022394 1/11
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DS1202, DS12028

RAM ons 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,

OPERATION
The main elements of the Serial Timekeeper are shown

in Figure 1: shift register, control logic, oscillator, real
time clock, and RAM. To initiate any transfer of data,
RST 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 to occur.
After the first eight clock cycles have occurred which

DS1202 BLOCK DIAGRAM Figure 1

load the command word into the shift register, additional
clocks will output data for aread or input data for & write.
The number of clock pulses equals eight plus eight for
byte mods or eight plus up to 192 for burst mode.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transfer s initiated by a command byte, The MSB (Bit 7)
mustbe a logic 1. If itis zero, further action will be termi-
nated. Bit 6 specifies clock/calendar data if logic 0 or
RAM data if logic 1. Bits one through five specify the
designated registers to be input or output, and the LSB
(Bit0) specifies a write operation (input) if logic 0 or read
operation (output) if logic 1. The command byte is ai-
ways input staning with the LSB (bit 0).

D 32.768 Kz
X1 Xz

o)
i—— REAL TIME OSCILLATOR
CLOCK AND DIVIDER
i
INPUT SHIFT
REGISTERS DATA BUS
]
SCLK
AST [
e e TN

ADDRESS/COMMAND BYTE Figure 2

7 6 S 4 3

! RAM

L 1 Al A3 A2 At A0

cx

RD

022294 2/11



DS1202, DS1202S

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

CRYSTAL SELECTION

A 32.768 KHz crystal, Daiwa Part No. DT26S, Seiko
Part No. DS-VT-200 or equivalent, can be directly con-
nected to the DS1202 via pins 2 and 3 (X1, X2). The
crystal selected for use should have a specified load ca-
pacitance (CL) of 6 pF. The crystalis connected directly

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

to the X1 and X2 pins. Thers is no need for extenal
capacitors or resistors. Note: X1 and X2 are very high
impedance nodes. Itis recommended that they and the
crystal be guard—ringed with ground and that high fre-
quency signals be kept away from the crystal area. For
more information on crystal selection and crystal fayout
considerations, pleass consuft Application Note 58,
“Crystal Considerations with Dallas Real Time Clocks™.
Crystals can be ordered from Dallas Semiconductor.
Order part number DS9032.

w— Uy ugyuyuy

ﬁ—j

1 2 3 4 S (]

0 1 2 3 6 7

vo —<RA°W]A0[A1[A2[».31A41R/E[ 1| ,

R A

ADDRESS COMMAND

BURST MODE TRANSFER

DATA INPUT/QUTPUT

s — L P AAGUECIRNEIY [ ANR] N Rl L

ﬁ—-/

4 5 6

[3
23 \

VO_—<W;|:!?|:[1[1[R/EIII [

0 1 2 4 5 6 7

DATA /O BYTE 1

ADDRESS COMMAND
FUNCTION BYTEN SCLKn
CLOCK 8 72
RAM 24 200

eide | & ]

DATAVO BYTEN
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051202, DS12028

RESET AND CLOCK CONTROL o

All data transfers are initiated by driving the RST input
high. The RST input setves two functions. First, BST
turns on the control loglc which allows access to the shift
register for the address/command sequence. Second,
the RST signal provides a method of terminating either
single byte or muitiple byte data transfer. A clock 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 transfer terminates if the RST in-
put is low and the 1/O pin goes to a high impedance
state. Data transfer is illustrated.in Figure 3.

DATA INPUT

Following the eight SCLK cycles that input a write com-
mand byts, 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.

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
be transmitted occurs on the first falling edge after the
last bit of the command byte is written. Additional SCLK
cycles retransmit the data bytes should they inadver-
tently occur so long as RST remains high. This opera-
tion permits continuous burst mode read capability.
Data is output starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calen-
darorthe 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
specifies read or write. There is no data storage capac-
ity at locations 8 through 31 in the Clock/Calendar Reg-
isters or locations 24 through 31 in the RAM registers.
When writing to the clock registers in the burst mode,
the first eight registers must be written in orcer 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 be transferred (0 RAM
regardiess of whether all 24 bytes are written or not.

CLOCK/CALENDAR

The clock/calendar is contained in eight write/read reg-
isters as shown in Figure 4. Data contained in the clock/
calendar registers is in binary coded decimal format
(BCD).

CLOCK HALT FLAG

Bit 7 of the seconds 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 .

Bit7 ofthe hours registeris dsfined as the 12- or 24-hour
mode select bit. When high, the 12-hour mode is se-
lected. In the 12-hour mods, bit 5 is the AM/PM bit with
logic high being PM. In the 24-hour mode, bit 5 is the
second 10 hour bit (20-23 hours).

WRITE PROTECT REGISTER

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

CLOCK/CALENDAR BURST MODE

The clock/calendar command byte specifies burst
mode operation. In this mode the eight 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 bytes addressed consecutively
in the RAM address space.

RAM BURST MODE

The RAM command byte specifies burst mode opera-
tion. In this mode, the 24 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit 0 of
addrass 0.

022284 Y1
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REGISTER ADDRESS/DEFINITION Figure 4
REGISTER ADDRESS
A. CLOCK

[

0

RO,

Zl

RO,

£

RO

t3|

AD,

Zl

RO

Zl

R0,

gl

&3]

RO,

£3]

RO,

e3

RO

=l

RO,

gl

7
sec| 1
MIN| 1
HR| 1
DATE| 1
MONTH| 1
DAY | 1
YEAR| 1
CONTROL | 1
CLOCK
BURST| 1
B. RAM
RAMO| 1
RAM 23 1
RAM 1
BURST

RD,

Zl

REGISTER DEFINITION
00~59 | CH 10 SEC SEC
00-59{ 0 10 MIN MIN
01~12] 12/ 10
00-23{ 24 | O [ap]| HR HR
91301 o | o | 1o0amE DATE
ot-12) o [ o | o |10 MONTH
o107l 0o { 0 |0 | o DAY
0-99 10 YEAR YEAR
wp FORGED TO ZERO -
RAM DATA 0
RAM DATA 23
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DS1202, DS12025

AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Vg = 2.0 t0 5.5V*)

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Veg=2V | 200
Data to CLK Setup toc ns 7
‘ Vecg=5V 50
K Hold Veoe=2V 280
CLK to Data Hol tcoH ns 7
© Veo=5V 70
Vee=2V 800
CLK to Data Delay tcop ns 7.8,9
Vee=5V 200
Veoe=2V 1000
CLK Low Time teL ns 7
Vec=5V 250
CLK High T Veg=2V 1000
i ime tc ns 7,12
g H o 1 Vee=5V | 250
Veg=2V 0.5
CLK Frequency fow MHz 7,12
Vee=5V DC 2.0
. Vee=2V 2000
CLK Rise and Fall tp. tr ns
Vee=5V 500
RSTto CLK S A 3
to etu 7
. e Voemsv | 1 .
Veg=2V | 1000
CLK to RST Hold toccH ns 7
- Veo=5V 250
RST Inactive Ti towH Veo=2V 1 7
nactive Time
Veo=5vY 1 ri
Vee=2V 280
RST to /O High Z tcoz ns 7
Vee=5V 70

*Unless otherwise noted.

022394 711




081202, DS1202S

ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

—0.3Vto +7.0V

0°C to 70°C

-55°C to +125°C

260°C for 10 seconds

2-‘«“ Al .

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum 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 A 1
Logic 1 Input Vin 2.0 Vec+0.3 Vv 1

Veeg=2.0V | 0.3 +0.3
Logic 0 Input ViL v 1
Vee=5V -0.3 +0.8

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vg = 2.0 to 5.5V*)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Leakage u .~ +500 A 6
/O Leakage Lo _ +500 A 6

Veg=2V 1.6
Logic 1 Output VoH Vv 2
- Vee=5V 24
Logic 0 Output VoL =2y 94 v 3
Vee=5V j 0.4
. Veg=2V 4
Active Supply Current Ice vy - mA 5
. Veg=2V 0.3
Timekeeping Current lcct -y : pA 4
Veg=2V 100
Leakage Current lecz y——y 100 nA 10

*Unless otherwise noted.

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL | CONDITION TYP MAX UNITS NOTES
Input Capacitance G 5 pF
11O Capacitance Cyo 10 pF
Crystal Capacitance Cx 6 pF

022394 6/11
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0S1202, 0S12028

10.Iccz is specified with RST, I/O, and SCLK open. The clock halt flag must be set to logic one {oscillator dis-

abled).

11. At power-up, RST must be at a logic 0 until Vog 2 2 volts. Also, SCLK must be at a logic 0 when RST is driv-

en to a logic one state.

12.1f toy exceeds 100 ms with RST in a logic one state, then icc may briefly exceed Icc specification. -

DS1202 SERIAL TIMEKEEPER 8-PIN DIP

PKG 8-PIN
] MIN MAX
AN, 360 400
MM
B IN. 240 260
MM
CIN. 120 .140
MM
D IN. 300 325
MM
E N 015 040
MM
FIN. 110 140
MM
G IN. 090 110
MM
H N 320 370
MM
JIN 008 012
MM
KN, 015 021
MM

022394 9/11
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TIMING DIAGRAM: READ DATA TRAP{SF_EB Figure 5 T TOARSE TS LA

PR me e . e ——

CLOCK

DATA INPUT/
OuTPUT

COMMAND BYTE

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

L e te

CLOCK

DATA GPPUU‘[{ ////////////I

NOTES:
1. All voliages are referenced to ground.

2. Logic ons voltages are specified at a source current of 1 mA at Vgc=5VY and .4 mA at Vgc=2V, Von=Vcc for
capacitive loads.

3. Logic zero voltages are specified at a sink current of 4 MA at Vgg=5V and 1.5 mA at Vgg=2V.
4. lgcy is specified-with /O open, RST setto a logic 0, and clock hatt flag=0 (osciltator enabled).

«n

lcg is specified with the /O pin open, RST high, SCLK=2 MHz at Vee=5V; SCLK=500 KHz, Vcc=2V and
clock hatt flag=0 (cscillator enabled).

BST, SCLK, and /O all have 40KQ pulldown resistors to ground.
Measured at Vjy=2.0V or Vi =0.8V and 10 ms maximum rise and fall time.

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

© @ N o

Load capacitance = 50 pF.

22394 8/
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DS1202S SERIAL TIMEKEEPER 16-PIN SOIC

Ko e >

HHHH HHEBA

T

EHHH_Héég:él'

A

PKG 16-PIN
DIM MIN MAX
AIN. | 0500 0.511
MM | 12.20 12.99
BIN. | 0.290 0.300
MM 737 | 785
CIN. | o.089 0.095
MM 2.26 2.41
EIN. | 0.004 0.012
MM 0.102 0.30
FIN. | 0.094 0.105
MM 2.38 268
. GIN 0.050 BSC
MM 1.27 8SC
HIN. | o398 0.416
MM | 1011 10.57
JIiN. | o.009 0.013
MM 0.223 0.33
KIN. | 0013 0.019
MM 0.33 0.43
LIN 0.018 0.040
MM 0.406 1
pht | o° 8*

022394 10/11



0S1202, 0S12028

DS1202S8 8-PIN SOIC 200 MIL .

*H‘ G
i

K

PKG &-PIN

DIM MIN MAX
A IN. 0.203 0213
MM 5.16 5.41
8 IN. 0.203 0.213
MM 5.16 5.41
C IN. 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 0.050 BSC
MM 1.27 BSC

H IN. 0.302 0318
MM 7.67 8.07

JIN. 0.006 0.010
MM 0.152 0.254

K IN. 0.013 0.020

MM 0.33 0.508
LIN, 0.19 0.030
MM 4.83 0.762

022394 11/11





