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ABSTRACT

ICU MONITOR is a medical equipment which used to display the
cardiograph,QRS signal from patient’s heart to analyze cause of disease. A lot of concept of
ICU MONITOR working but all them make no” different in showing signal. Having some
different types and function, however for this development the main concept is to change TV
monitor like a storage oscilloscope for display QRs signal. The input terminal, when QRS
signal is fed, it be converted, using a ADC chip (0809) to change the analog signal to be
digital signal, we use this signal to access the memory map and then write data to suitable
memory address On interval display, memory is read and give some data combined with
synchronize signal,become video signal for video is of TV monitor. Step of read , write
controled by control by control signal , consequently the signal that display on monitor is the
same as the signal that fed to input terminal
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mﬂ;ﬂ?i 3.16 ilefidaga tansfer mﬂf}mﬁ;nﬁmmmmmw " 12
um 74LST3) 9% el enable CLK 3MHz ‘lumu'lﬂn IC 4040 Waundaily couter ma
A1 row,column Y84 ram 2 2 ezl counter WA row Y9 ram 1 Tiimsendy diedumn
Joop UBANTS transfer data ram 2 9% <latudannel read A9U ram 1 ez‘lmuummm write
AMTIDY ram MEBI9zFONIAUTAG enable beffer 74LS244 UA ram 1 UMT 4 #2 A0
U NIIINIIWANLADINIT U NBIAIAINA ram 2 hlq' ram 1 @2nulaens decode
faga 91091 Q, Uag Q, Y9I 4040 FanuuaIr 7415139 aailuda decoder Wlanns
ensble v 1C4040 Fiiluduenuonmsae column nazluvarzioafuieeiieeslunn
aouInsa ram 1 Freznanaeliduds enable ram 1 uéazﬁ":‘h;mms%’uuyagaﬁmim}da
niumesaa linseufuilnimualan ram 1 uwuua'lmstﬂuﬁ'dﬁgﬂm‘mwla{ﬁ191”1
A

methanweensshnmsuress seidnsazmilousuiseslura

. b 4 . .
reset 1 1aoh 4040 Auugaeziudluenusamsaluiiul row Aaua 00H-3FH (1-64 ) 47U

* IC 4040 AGABIUISITUAILONAWNUINNIAINY column 00H-TFH (1-128) HASUSUIUAYDY
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nsnsumlesaduan 4040 SauueBuiudeun 1-64 (AA,,) Tuvazi 4040 éi"r?iﬁmnaf]
upaiaTaniiy 0000 000 (A Ay ABMINGM column T 00H HTuLYT 1 1ﬁuﬁ'1§'u1;aqa i
4040 Fauugatiude 64 uaafesduulmi 4040 diwivzuenueamsaniiu 0000 000
(Ag-hg) AEMINYBY column § 00H uwunvadi 2 dhusihldosd 4040 §af 5 Fanzumu
colpmn 141 00H mmuuaﬁ 4

i Toop adnfinsmsmuresmAIBnns 4040 ﬁ'muqﬂﬁt?uﬁ'n 1-64
snnss Tuvasdt 4040 Maftaoadadafmazvenueamsaily 018 5o 1000 000 Fuilums
von column TYREANT NS AN ram 2 W ram 1 column AABALED 4040 FaTares
ML UBAUBAATANA column 1y 01H w;auﬁ'unnéi"l uanusunialassihnsuam
29 colurmn # 018 tufvzasuiinesaanarugy ram 1 ssiudnauny

aTudae freeze URAZUTMIMANY fAozdums fix HBRAATAMAAY
column T tminderiitonluvaizieglus display Yuszdailveyamntey onsuanegl
@dumdenmiisluurazisumua

8.2.4 2399 reset ram 2

Yuwaue 322 1oy 323 NITIEM rm 1 nazaternsmesmm it
JuensnszaeiinsAou TnsAUBARI MMM row el Samesiinminen Insauoaimse
YeATY column YOUATHIULLABNAID (HDIAIMNTMATIezABNIINI WY ram 1 &9
ﬁoéf‘fwua' 4 %1 A3 4 nUINERNNeISIEiNg decode dygnunnnuenl IC 99
mtﬂuﬁqgiymﬂauTmammmma I %«ﬁﬂ};’mséqmnﬁu

AR5 TN ram 2 Aagalft .18 1 D lunsTim ram 2 Faflifioeda
@7 298354 Tugeenn QUUBIAETIIN ram 2 dufudlon 11 ves IC 4040 1ATUMS enable
910 74LS73 W1 13 Frugagli 3.2 fezdunmaiy Inuﬁ'mnpmzrimﬁﬂme{ 7415244
Tl uDART YDA ram 2 B 6116 HATY write U89 6116 w1 21 Asziu “0” wIuw D
D, ﬁﬁz'lgs”uﬁagnpm “0” 90 IC 74LS157 nesauLlszuIana

doimatusunsy 256 byte 121 11 13 U84 IC 4040 Aezndulunianees
amugulmmeasadyeadiin am 2 widudusuvirunsTdm am 2 tazvaiziiyn

s ° . » a o
byte AauA 00H-FFH sutilu “0” sgynaiin (31 3.4)

%
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3.3 z}?uﬂizmaﬂaéaqa
Tﬂumsﬁ11;01_1a-?i'1ﬂ"ﬂa1nmiwﬂ'nn§1 ram 2 W aas'ﬁ'u'u’m.m?}'lﬁ;mnms
0BATHASIN IC 74LS138 H1U NOT GATE efidnuuzmrhaudme il
_ fmuﬁiﬁ'xﬁtufmmn;wuﬂuﬁagiyw do ATumIsRAUMULBARTAYES
uorlumnenrsinmesniduaaeanm (mﬂf}'muﬂmé‘r'q;apmvuvﬂuyxﬂuﬁ'm”tywﬁ%
a0a) 'lumséwi;aqaaanmﬂ%y'msn wanldsndit 1) mnmasamudezdu 00000000
luvazitauneasiassla 10000000 Sovinnsesfuuaila 10000000 Fegnihndyludon
Tunwioausien éam‘lumséwymgaﬂ%’:qﬁ 2 (uwﬂ?;aﬂ%‘"’aﬁ 2) alumsondumusen
saUBaaunazRedun Fd oAy 1ws1znm‘fufhua«:m_mﬁa 10000000 luvaizdi
Jm_lamﬂf'nunaasﬁ'aﬂztﬂu 01000000 iiietinees Ausxla 11000000 ‘?}Qi;‘lﬁﬂﬂéaﬂ‘] M
TR W) wmz‘lﬁ;\;mga‘luue;az'luﬁuumﬁ"uﬁe 11111111 Fuderhuuaas
mqiaamwua"nz‘lﬂmmmﬁ’q;apmw;umamﬁauﬁuﬁuunﬁﬁausﬁmﬁ"ﬁﬂﬁaw1nfns
Souveyalumnearuii 2 dnvas Ao t?mufaqmmn’mﬁvzuﬁmﬁ'm;agaﬁ'h;“lums
s mireanui ﬁ'nfufiaui)zn:'lﬁﬂxﬂas'szﬁmszﬁﬂm;e:ga‘fﬂﬂms"l;% 74LS157 i

v
@onTaolydaanu reset iudygnauniugs

34 t;'msmm;agauazﬁua%e&'mmm«?m‘

3.4.1 2993APUIN3A ram 1 (6264)

970 loop YBIMTTINURMYA 78 1. enry data @avazfifes display 20 )
2. reset ram 1sﬁam?auﬁnmﬁaﬁazﬁnfaqa (data) et 3. ransfer 1ﬂumst;wm11’m,m
97 ram 2 (611611 ram 1 4. reset ram 2 foln rammrouTieziNT entry data Snnit
nitsFaen loop AMINHILTAMIA (51BONMS control tam w4 uunalwine
ﬂnnuﬁnunnmammnnmqm Tavoronsniin asanln ram 1 idganuitou (write)
Tammiz Iy reset (A2 transfer (RO ram Qutisu “0” (reset) uazwuwnana
(transfer) WO ram '!uuaqgfgm write A81Y ram 0 read e

FurunsohlalaomsAsdyany resct CHI14  transfer CH14 oY
display CH1-4 1NHTUNSTINOAINAY (control) TN WE 110 CS2 (chip select ) ezl

v b b 4
WYTIAIRY (control) AMFUN 3.22 aFg Al
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) L 2} P4 v
1. 929 display 923idyana DISPCH1-4 iu “17 inivivesessina audn
é " 4 as a ‘: (3 w7
ymilsszidu “0” iowinva display daygnat reset CH14 dhu “0”  dniuszhilnla
o @ 1 A A ar =3 ¥ N
2@y “1” fivr CS2 v84 ram Afelumsidon ram 1 (Taveziu rem &1 lvuiuaouan

(3K E4

¥TiU Fajanat display dluvsuuuuala) tazvaz@sifuiissiiun estinafinemiiy
I WR 84 ram 1 vaesfiszdy “1” A0 ram 1 MAQABIN daa MgIIUAITLIUT
ynE display ram 1 9290 enable UATQNEMU data BOMN TACHBAASTATVLOM data i
vzgﬂf‘hu‘iﬂTﬂtmixsﬁmnﬁaumiuﬁmmw (shift display)

2.979 transfer 11Q% reset ram 1

¢

v » ¥ ¢
Tuyatieslidan a wansfer CH1-4 %38 reset CH1-4 1iiu “1” 1iioesing
y . e’: % 39 5 ¢ < “@ _ 7 ¥ P
AU display (CH1-4) tiuiilu “0” s1zaziiu oupur vasensina Aazilu “1” il cs2
¢ .
Y89 ram | 4AY ouput YOIBOTINATA input 111U transfer CH14 reset  CHi-4 ziiiu™1”
: o » a2 . 'y ” 1 o 3 ¢
Nalwmdinverter ndwiu “0” Fumvazilinalulanayy freeze Aozinly outpur vBI003
y » v ; v »
watidu “0” Younu) WE fio ram 1 9290 write Tassuifluveyanionsdiou “o” fua
um iUy transfer 38 reser ram 1 Tasupaiasavzgndiuiialaga Ui control AN
) (B 2
9 transfer HAZAMINUINDZ reset UUIOY
g P Aa 4 %
3. ¥4 reset 2 ram 1 93gAAeA fie vt cs2 sxidlu “o
> ¢ ¢
3.4.2 JemTndaanudauasdyanaudn
t 4 4 % D PR N n & ¥ . N ¢
mesasRdggnada lnmiunasgwilveglulnsimy  Taglulass
» L 4 ¥y v ] Lo P L
awiidenlnnassiuglsyl Ao 625 wwuae 1 wlsy  AvAad gosTA IMAY 15625 Hz
X i a ¢ ' o as ¢ ¥ ¥
HASANUDIOTRA IMAY 50 Hz T3uHdyoaudnuen1 Hor UaT Ver 8nady
v L] [ » » [}
nanguinnaanluumi | swevhimsasndya . Hor sync Nl
v v ¥
ATWA 15,625 Hz  w3oNNg 64 Us uaslivnnmvesdyanassina 5 Us Miunn
[ K] » . P2 ° v o 3
anuanlannsoadaames 25 Mhz. smniwwuaesms 8 dhudyapamand 3125
A L v 0 ¥ ° * . L d
Mhz naziiiein lannudnasanms 51z ldmunesms 200 dvesla 15,625 Hz (3125
Mhz /200 =15,625 Hz)
44 7 4 - - oL
TUNHITIABINT  decode  INDUARIFRIYIUNMMASNIBONATINGY A
» . L 4 3 v t 4
aunsoun leynnmueamsiia - bbink  lalumonduiieasimenaionysiviansuly

[ 4 .

t 4 [ v v 1 4
dyanuamas 3R 323 namaammsmsiinsamsuazyinmang i la
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v

FIIAIAUA TS IABIBBAIULINNTINT 128 UEI995MS 200 Twihamy
f‘f’uﬁuﬁ'ﬁu'ﬁmzk;ﬁmmm nbink Tao2993ms 200 TlAARUANEMIMININN 45 uaz 13
403 IC 4040 TilapAuT4LS11 ugmmnamlumm 741511 11l reset @21iUIBY (IC 4040) A9
NI 13 VB3 IC 4040 KAV inverter 921 hblak AllwmmnAendagl 3.23
audayanat hsyoc ARIANTIMS 3125 Mhz A30 176 LAY 192 Tasmsaemnadsgy 25 e
Yo 2 72 fuueusudtetowiudyaa dock A JK-FF fgarenuuiiendia
(toggle) 71U Q B4 JK-FF ﬁsmxswz‘la’ﬁ'ﬁymﬂm hsync fifleaaIm 5 ps AABINT

Fayanat vsyne ARG S0Hz MUNMUMAY 20 ms tazuulszINe 1 ms
InnTE 15,625 Bz dewsatn 312 selevzina 50.17 Hz Suiumilyla slaly 1
4040 uazﬁua‘n{vmmmn 235,12 wmeuiuneuiTly reset 4040 oz dygnuIn
12 'hltﬂm'mnﬁnmﬁml -

uanmnuﬁmtymuumﬂvmm ver 112 hor 9x1h TR uAIonsEUAY
ufmn'lﬂswﬂuﬁmmwm-uauannnwﬂaﬂmﬂ'wmma 25 Mhz

3.4.3 23ostERInMInde Itz MgAmN

wEnMIYBRNsIINIRAS MILINMNTunAY 1BARIT MY column
Tao152993 full adder TAUAALINAAY UBAIRTE T3 column Hezium 1-128 (As As A,
A AL A A evrlafamsiden (shift) Yumiv cotomn fne92gn entry data wnnlny
gmhwenuaaamsenludumisungaaasa ﬁaﬁw‘lv;ngﬁauf‘i'uﬁ'ngq,nméw1ﬂ1m‘111°§1a\
AaoAN
| Tavlugfi = 327 fozefmurisumunaiommuuaiivmdeimnaulu
SnuusiAodtu uanaurtume seBaszviniu mevhanududal

¥ .

4 o o < o .
woidaaing power ﬁvztﬂumﬂmmnulumams entry data 1M ram 2

’ v ¥ v

XS uLAAIH (display) mumﬂummmmmsnaumtﬂuqemn 'utn~um'luufrmtmm reset
ram 2 MIERLTUMTAL NIRRT column Fezithy 0000 000 mwaziuEAm
stz lond rmm 1 SRwmualnd (c?'mm:ﬁy ram 1 8318 data 10 ) ABSUNN column
1 1084 column 128 ieidn display uazf1deeglu vbink Aesfing reset 1 Aidumusii
1 Macolumn @} 1-128 column ) 1A transfer as 1lFafumuafiiazgn reset #90 columa i
1iuies e tansfer wTanvzidyanas reset 2 oA (clear ) ram 2 W30u3Y n;‘mga 1N
AD Tnu Fyaa reser 2 fhiosesTuliy clock My 4040 Tlwiiofawe display uemRTe

v

M4 column FgRAuiinesnNeTgMINAIY 0000 001 FMurwnianwslimsideulsARTINI
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column 11/ | column  Waffe NsUARNAIIIUDT column H 2 WWAAINBUNAY column 1
(Ffiegn transfer data ) vgninruaauilu column qm?wmwnﬁa siiludnvasiily
naoaifiswa luseuns hlmitanfesituduiias 1 Weln column fifiagn wansfer g
DBAUMAAINAIGA

uaztaﬁmsnmju freeze (iU “0” ) ms*xzaztfuﬁ'agnpm reset 2 AN
dousufy “0” fvn freeze Foein1n outpur iy “0” TN clock YBq 4040 I AT
mtesii laniesdinudy ﬁwh;hm?}gmmﬂaaanmnqnﬁ"q ioennfinsdy display
FUUY column BuATEN

mMsTaureIeimIA

xﬁaﬁmmazﬁammmwﬁﬂsmg SrwazPoaduin  Auiusnnuig
MUIWATWSIAM (memory map) ‘1u’§fiwqa{{uuazﬂ°m’mqﬁmw"luwﬁ'«ayuaunumaum

v, PR "I 3 <A P N

upusgevu At wzaeslyniwdaaasarinlials Taslufitieslymasarusinm s
kbyte/ch Fafumnoan s immwiimuassd 32 ibyte Ty 4 wrmmua  Teouvailumie
AT U column 128 byte MuIEAIMSTINIUT row 256 byte nluarmaz@onves
yaflituiunn@Afe 3248%256 65,536 1A 1T 128%8%256 = 262,144 YA

ﬁwmuqamméummu‘luumuamzﬁ 1288 = 1024 9@ (bif) AW
bit' ypavuasATS lutnd columm uazxf'iﬂ'l;mm?ﬂummamqamﬂuumuau 25 MHz
Tuvaziiniluauaunylsom o4 s uaznﬁmﬂmw'l;nm 125 MHz = 40*10° Ju# A
&uémiuéhnm'lu 64 [is D 64 ps /40¥10° = 1600 9A usﬁ*m’mqnﬁuﬁmﬁﬂ 1024 qun
Husnougait miefle 1600 - 1024 = 576 98 suduinugafignuudenuasimses

M fmMuan Lo T MUY column 128 byte HAZMUIEANNI
THUUT row 256 byte  nazMUIEATIIS IMLUD row 256 byte nlnvaisurasmaenuny
TutuIueY (horizontal scantine) H$13UA 1024 A (128 byte *8 bir) Bn 576 qauifurae
nudenuasimss naziiinn 256 wuuulad intedace A9 1 olsy = 1 flae uasdl 50
faa/ i ( vertical blank )

MIThaveeestl 4 Yunou

1. display and entry

2. reset ram 1

3. transfer data

4. reset ram 2
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Tu%4 display 1 faneelom 64 Us *256 =0.016384 T (16.384 ms) U
VUL verblnk 9219190 1/50 -0.016384 = 0.003616 Fut (3.616 ms)

M AUANYBUCTUTUAUNUMUIUBY (horizontal  scanline) 9331 256 ot
unulu'umzﬁm5aaéﬁzag'1m}mmﬁaﬂ' uazﬁnm';m_mmn ram YWAA MUGAUMINY
489 counter ATMRYBIMSTUAUMRIUIUBURTIANITZINY 15,625 Hz iifsasmarnTuiu
UBUYBY counter TU¥I1 delay AUMST decode {WOASY reset counter sefmmwedivn ity
SounSedeunaziisnauam 50 amAnd dnfumsaunuvesddanaseuss Tushuuy
interlace udazmmuﬁmz;ummuzﬁunnﬂ%’;« ua:u’m_m?iﬁmaﬂmsmmezxmminﬁ'uean'lﬂ
Fotu 1 sy sxtdsznouadn 1 e sy 5o AaaSwii uazunaziaas 256 e
AU (64%4 = 256) TMTUUTAI 4 LFUHUD '

¥ display 9283 entry data wsoudulaao ms entry data DUNNIL
qnu@mﬂ?;qﬂ’wmmx?mhﬁué'ﬂﬂﬂmj’awm dlock WA row WIS § W5

ve » Y~ Nasal Py~
fivualan  usndudumlsvuegfuniutvesdyapuduyniinmn  szoznmlums
entry ansadale lag

$1u3U bit 114nﬁ'mm1uﬁw/ﬂ11n31un151twﬂ§q

Tudinon bie fvsiins enry Jaganrﬁ $ bit taznalun1T entry fD
szozianlums display fiD 16.384 ms Fufurodilaes Tan s lumsuannde 8716384 ms
— 488.28125 Hz szimsusuldaddnou. s ad '

U4 reset ram 1 329327 UATT reset suiiudedl fo aanidlums reset 1y
3.125 Mhz (25 Mhz/8 = 3.125 Mhz ) $742u byte Tums reset 1D 256 byte 1 column 484 4
TLuTIIRIE:

MR AT reseet ram 1 = 256/3.125 Mhz = 8.192*10° s ¥R
reset ram 2. ¥NIATUATS reset TMAUNS reset ram 1 iipennnlsaa@lums reset
MU TSI byte TUMT reset fiB 256 byte iy

fusaamsnantesam feslenamEuss cock IMAY 3.125 Mhz iwufiy
FOUIABMT reset ram 1 reset ram 2 tozns eI AMee ram 2 1/ ram 1 wely
(ANTANUA 3#8.192+410° = 2.4576*10" s

szuznm"lumsuwﬂ?;méazqmztﬂuﬁ’m‘i" folumsuamanm 1 afr ez
UM 256%64 |is = 16.384 ms wazluunaz ¥ display srfimsumnldnionua 8 af

- ; E I 3 ;
* AUU s:vzmwmmsuwﬂaquaxﬂiwztﬂu 16384 ms/8 = 2.048*%10 s n3ennwalu
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R 3 4 v
msusnlaumau 4882815 Hz Fuileouduyisseozanlunis reset ram 1 reset ram 2
Pl E4 » . . o K o a4 . : v
saznsumesamualzdiunlu 3 ¥asdanan aunsanseiuadenouuanniagni 1 9z
s Y . 3 -4 -3
SUAUUALINABYININDN 2.048%10 - 2.4576*10 s = 1.80224*10 s
. E 4 ° i 4 6 o »
Tueu AD szlsupamsasmon 6 @y 2= 64 iudenasamsalunun
] v ¥ ] v ¥
row (Helnla 64 rowmunua  Jumsuaasdana 4 uruuua WA 64 taRSMIN
) » v )
Ausraauaunuly 1 dsuaalilunu 256
’ » v
msnaagndudyananialissuaaslansnninduily 4 urunn  uane
t 4 3
urunuasiuveyadeifiu  Avamezesmmilouiu 4 A AIOTHINMINYANN (freeze)
. ¥ . 1 4 . a Pl
fitsaalnihmssuveyanianusanuInnTwiudyenadn
} 4 v 13 ) .
Tunesiveamnsangniananluvusivnms  display  eeniiuyiegesq
K Ao 5 o X ¥ as 'Y A % as as a,:
lalasluvnsiihins display szfuveyanseuduliads ey mm 2 43 AWl
b 4 I3 » )
voyai lave lulimsgamoly
4 R Y- a & Y o
Tuvaiehi display agez Tuilnsnseniudiossinn luaee1Uims reset ram
» . [ 3
ARBATTINUAINYILA reset column AMUUAMINIY B 256 byte UATAT reset ram ITATEMT-

. £ 4 L S
Tur9301994075 blank MIATY ver ﬁﬂﬂhj‘lﬂiUﬂ']uﬂWillﬂ’ﬂﬁHﬁﬂN%ﬂﬂ'lﬂ

. »
L4

Tunesiizmiuanluvayi dsplay sonuuiluggesgitnun 8 29
w‘i'mzﬁmwﬁmm;m_maa ram 6116 ApTuSunluvaizH display (read) 6264 B il
1ﬁﬂmsqmumwa«;aga Fotuluvasi display Syanaduym muiluaateeniniisenm
i)z'h;nszw‘s‘uuazzﬁm;aga“lmi‘lﬂmyauqﬁ'm;w'le;uazmmsnxéaumﬂu'nmq;w'k; it
msuamammageu aduiaein3insuaamalaoms shift ueamsaluns display 11l 1
byte unqﬂi:q'lums display Taol¥199517 (adder) minaasszionsenduuruala
Taounazurunvaiiudyanuauasdaguii mmstmqanm'lum'mzuwuua‘lﬂ"ﬁmz

dewnnluuaazuiuaned ram og 162 Fauluns display ram #21a
inlmAsnmugennveries uaau decode

wazlums display ram uAnAa9zdl 104040 4 FINDEAMUADN ram uADE
i usmmsalums  display  sduaufinumiseamsaihimladeluvazgan
uwuualmzﬁmwmqvamsﬂ,ﬂu clock 1% 4040 @i 4040 uBNUBAIATTAIA
Fohuumuuay nsshiee vowemmsasz ity memory umumnumfuﬁazﬁ'n:aqa
senudhiutiazasslimrtesiu i nlimsna ey Jm_lainﬁuaz reset YBAYULAT

bt » &

» .
" ngmiuay Weveyavzdsegmiloway



» ¥

bl ’ ¥ .
duriuluvuziimganiuss ladinng shift address  veuTUUUMIUATUDY
v ¥ v L v 1 4
dumaralunsiineudonly ram 4 dme 4 nvuuua Memusouunms display Imily
drIznnfunnezganninvsaey Insalums@ountase ram uansad
z AR , N ‘.
Tutussumsiuveyawunluiing  multiplex  voedyauualunilisng
apdsuFyanadumi 4 dygnaunseudiulasesnuuuiesiulvduusdudygauan
- v a d A @ v ¥
Pz lmuguusamsauss D Tunndafmine Fwafferunsaiudumlansey
. L d 4 t 4 .
M 4 urunua dygnaueasdyanawasusniteshinfansd@sun ldawini

1 4

ATINIT
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UNA 4

HaN1INAaBd

4.1 wrunlasdyanaeinasniudtneatazaruansfyaaumsuls

v

] ¥y ¥y
Woaudyins CLK 1 Mhz 1anfiv 10 ¥83 ADCOS09 ua3 set U1 A, , A,

. . ¥ £ 4 y v v ¥ v
WeidenuLIUaABans Yeudygiadurnan INO-IN3 Jam D0-D7 awdunnieuly

ATUATITN
INPUT DO D1 D2 D3 D4 D5 D6 D7
5V A BRI AL Tum!
4v _ B/ RN\ DD YL ¢
25V i/ 8D\ o N
v AV RS (] o
ov 0000O00O0O0UD

] v TR 4 t 4
A13799 4.1 (@AY DO-D7 MuBUNNAaUIL

4.2 TIUTITYY I RDCH-WRCH
gunsoasudyans  RDCH-WRCH  Tauly 1C 7418123 Gudluda

v v
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ADC0808/ADCO0809

Nabonal
Semiconductor
Corporation

ADC0808, ADC0809 8-Bit P Compatible A/D Converters

with 8-Channel Multipiexer

General Description
The ADCO808, ADCO809 data acquisition component is a
monolithic CMOS device with an 8-bit analog-to-digital con-
verter, B-channel multiplexer and microprocessor compati-
bie control logic. The 8-bit A/D converter uses successive
3 as the conversion technique. The converter
teatres a high impedance chopper stabilized comparator, a
255R vohiage divider with analog switch tree and a succes-
sive approximation register. The 8-.channet multiplexer can
directy access any of B-single-ended analog signals.
The device eliminates the need for extemal zero and full-
scale adiustmenms. Easy interfacing to microprocessors is
provided by the latched and decoded multipiexer address
inputs and laiched TTL TRI-STATE® outputs.
The design of the ADC0808, ADCOBO9 has been optimized
by incorporating the most desirable aspects of several A/D
conversion techreques. The ADC0808, ADC0809 offers high
speed, high accuracy, minimal temperatre dependence,
excellent long-tesm accuracy and repeatabiiity, and con-
sumes micimal power. These features make this device
ioeaily suited to applications from process and machine
contol 1o consumer and automotive applications. For 16-
channel muitiplexer with common output {sampie/hold port)
see ADCO816 data sheel. (See AN-247 for more informa-
tion.) .

Features
B Easy imertace to all microprocessors
= Operates ratiometrically or with 5 Vpg or analog span
adjustad voltage reference
# No zero or full-scale adjust required
g B-channel multiplexer with address logic
® OV to 5V input range with single 5V power supply -
8 Outputs meet TTL voltage level specifications
= Standard hermefic or moided 28-pin DIP package
® 28-pin moided chip carrier package -

Key Specifications

- Resolution 8 Bits
® Fotal Unadjusted Error +% LSBand =1 LS8
= Single Suppty 5 Voc
u Low Power 15 mW
a Conversion Time 100 ps

Block Diagram
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Absolute Maximum Ratings (votes 12
If Miltary/Aerospace specified devices are required,
contact the National Semiconductor Sales Otfice/
Distributors for avaitability and specifications.

Supptly Voltage (Vce) (Note 3) 6.5V
Voitage at Any Pin —0.3Vto (Voo +0.3V)
Except Control inputs
Vohage at Control inputs =0.3Vto -+ 15V
{START, OE, CLOCK, ALE, ADD A, ADD B, ADD C)
Storage Temparature Range —65°Cto +150°C
Package Dissipation at T4 =25°C 875 mW
Lead Temp. (Soldering, 10 seconds)
Oual-In-Line Package (plastic) 260°C
Dual-in-Line Package {ceramic) 300°C
Molded Chip Carrier Package
Vapor Phase (60 seconds) 215°C
infrared (15 seconds) 220°C
ESD Susceptibiiity (Note 11) 400V

Electrical Characteristics

Operating Conditions motes 142

Temperature Range (Note 1) TINSTA S Timax
ADC0808CY —~B85°CSTa<+125°C
ADC0808CCJ, ADCO80SCCN,

ADCOBQICCN —40°C<To< +85C
ADC0808CCV, ADCO80SCCV —40°C < Tp € +85°C
Range of Vcg (Note 1) 4.5Vpct0 6.0 Vpe

Converter Specifications: Vco=5 Voc=VRer +, Vgg;(..)-GND..TumﬁTASTMAx and fcyx =640 kHz uniess otherwise

stated.
Symbol Parameter Conditions Min Typ Max Units
ADC0808
Total Unadjusted Emror 25C * LS8
{Note 5) Tain 10 Tmax £, LS8
ADC0809 '
Total Unadjusted Error . 0*Cto 70°C *1 LS8
(Note 5) TMIN 10 Tiax +1Y, LS8
Input Resistance From Ref(+) to Ref{—) 1.0 25 kfl
Analog Input Voitage Range | (Nots 4) V(<) or V(—} GND~-0,10 Vee+0.10 Voc
VReF(+) Voitage, Top of Ladder Measured at Ref(+) Vee Vec+0.1 v
TR -
!,Egiﬂ-z—v’ﬂ"—l Voltage, Center of Ladder Vee/2:01 | Vees2 | Veor2+0.1 v
VREF(-) Vottage, Bottom of Ladder Measured at Ref(—) “—=0.1 -, 0 v
N Comparator input Current fo =640 kHz, (Note 6) -2 *0.5 2 A

Electrical Characteristics

Digital Laveis and DC Specifications: ADC0O808CJ 4.5V<Vcp<5.5V, —55°CE<Tpo<+125°C unless otherwise noted
ADC0808CCJ, ADCOS808CCN, ADCOS808CCV, ADCO809CTN and ADCOB0ICCYV, 4.755 Vo £5.25Y, —40°C<To< +85°C un-

less otherwise-noted - )
Symbot ] Paramater [ Conditions Min ] Typ r Max ] Units
ANALOG MULTIPLEXER ’
loFF(+) OFF Channei Leakage Current Vee=5V, Viy=5V,
; Ta=25C 10 200 nA
Timin 10 Tuax ’ 1.0 A
loFF(~) OFF Channe! Leakage Current Veo=5V, Vin=0,
Ta=25C -200 -10 nA
TN 10 Tinax . -1.0 pA




ADC0808/ADC0809

Electrical Characteristics (continved)
Digital Leveis and DC Specifications: ADC0808CJ) 4.5V<Veo<S.5V, ~55°C<Ta< +125°C unless otherwisa hoted
ADCO808CC, ADCOS80SCCN, ADCOB0BCCY, ADCOS0SCCN and ADC0B0SCCY, 4.758 Vo $5.25V, —40°C<TA<S +85C un-

less otherwise noted

Symbol ] Paramaeter . [ Conditions Min Typ Max Units
CONTROL INPUTS
ViNg) Logical "1” Input Vottage | Vee-15 v
Vinioy Logical “0" Input Voltage 1.5 v
ngy) Logical *1" input Current Vin= 15V 1.0 A
(The Control inputs)
Ny - Logical “0" tnput Current- Vin=0 —1.0 wA
(The Control inputs)
I Supply Current foyk =640 kHz 0.3 3.0 mA
DATA OUTPUTS AND EOC (INTERRUPT) .
Vout(1) Logical “1" Qutput Voitage lo= —360 pA Vee—04 v
Vout(o Logical *0" Output Voitage lo=1.6 mA | o0.4s v
Voutm) Logical 0" Output Voltage EOC lo=12mA ) 045 Y
lout TRSTATE Output Current Vo=5V I 3 pA
Vo=0 ~3 vy

Electrical Characteristics
Timing Specifications Vo= VRer(+)= 5V, VRer(-)=GND, ty=1=20 ns and Ta =~ 25°C uniess otherwise noted.

Symbol Parameter Conditions | min | Ty Max Units
tws Minimum Start Putse Width (Figure 5) 100 200 ns
tWALE Minimum ALE Putse Width (Figure 5} 100 200 ns
te Minimum Address Set-Up Time (Figure 5) 25 50 ns
tH Minimum Address Hold Time (Figure 5) 25 50 ns
tn Analog MUX Delay Time Rg =090 (Frgwe 5) 1 2.5 uS
From ALE ’
tH1. 4o OE Control 1o O Logic State C =50 pF, R =10k (Figure 8) 125 250 ns
14, oH OE Controt 1o Hi-Z £y =10 pF. Ry = 10k (Figure 8) 125 250 ns
e Conversion Time -1 = 640 kHz, (Figure 5) (Note 7}’ 90 100 116 uS
fe Ciock Frequency 10 640 1280 KHz
teoc EOC Delay Time (Figure 5) 0 8+2uS Clock
Periods
Cin Input Capacitance At Controf inputs 10 15 pF
Cout TRISTATE Output At TRI-STATE Outputs, (Note 12) 10 15 pF
Capacitance
Note 1: Absckste : Ratings frmits beyond which - bmwmm‘mwmwmwmmmm
he device Deyond Its specihed OOt SO
Note 2 AR Qew ar srod with 10 GND, unless othewsse apecified

m:Ammmw.mvcchNDmdmnwumwd7vw
Not.t:'l’won-e\bﬁoo-mmwmmmm%wmmmmmmmmwmuwmm
w-ntvmlh.Vw‘inwu.mw-cnnmioomvmdmdmmmmmnwuwmVNMMMNWW
bymov-vnn100mv.moweooovdlumToMumwwmsvxmwwwmmrmnmunpfyvomood
Amovwwmnmhﬁsmmm
M&Toﬂm“mmm.m.wmwmSoch!lmotmNDsmnzwouan
M.lmummhaﬁ-ﬂwlnmmmmom.auawmmm(hrWOSVtoA.SVW)wm
voltages can be adusted 10 schieve tha Sea Figure 13,

Note & Comparaior input Current i & bias current #o or o1t Of the chopo
e temoeratsre Gepencence (Fiare 6). See Daragradn 4.0
mnmmdnuummmmwm-mmmwdsoc

Note 8: Human body model, 100 pF discharped through a 1.5 kN resistor.

The Das custent varies tirecaly with ciock frequency and has

3-50




Functional Description

Muitipiexer. The device contains an 8-channel single-end-
od anaiog signal muitiplexer. A particular input channel is
selected by using the address decoder. Tabie | shows the
input states for the address fines to select any channel. The
address is latched inta the decoder on the low-to-high tran-
sition of the address latch enabie signal.

TABLE |

SELECTED ADDRESS LINE
ANALOG CHANNEL [+] B A
INO L L L
IN1 L L H
IN2 L H L
IN3 L H H
ING H L L
INS H L H
IN6 H H L
IN7 H H H

CONVERTER CHARACTERISTICS

The Converter

The heart of this single chip data acquisition system:is its 8-
bit analog-to-digital converter. The converter is designed

to give tast, accurate, and repeatable corversions over a
wide range of temperatures. The converter is partitioned
into 3 major sectons: the 256R ladder network, the succes-
sive approximation register, and the comparator. The con-
verter's digital outputs are positive true.

The 256R ladder netwdrk approach (Figure 1) was chosen
over the conventional R/2R ladder because of its inherent
monotonicity, which guarantees no missing digital codes.
Monotonicity is particularly imporntant in ciosed loop feed-
back control systems. A non-monotonic relationship can
cause osciltations that will be catastrophic for the system.
Additionally, the 256R network does not cause load varia-
tions on the reference voltage. X
The bottom resistor and the top resistor of the ladder net-
work in Figure 1 are not the same vaiue as the remainder of
the network. The difference in these resistors causes the
output characteristic 0 be symmetrical with the zero and
full-scale points of the transfer curve. The first output tran-
sition occurs when the analog signal has reached + % LSB
and succeeding output transitions occur every 1 LS8 later
up to full-scale.

The successive approximation register (SAR) performs 8 it-
erations to approximate the inptrt voltags. For any SAR type
converter, N-iterations are required for an n-bit converter.
Figurs 2 shows a typicel example of a2 3-bit converter. in the
ADC0808, ADC0809, the approximation technique is ex-
tended 10 8 bits using the 256R network.

CONTROLS FROM S.AR.
1
REF(¢) Q= ’{ } ‘ ;
™R
[ N——
L ] *
- L ]
I> -
. . \_—-—
b, 10
6 5 . . COMPARATOR
. . INPYT
R * .
] .
R L4 .
[
*R N—
—
REFi- l T/H/S872-2

FIGURE 1. Resistor Ladder and Switch Tree
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Functional Description (continueq)

The A/D converter's successive . approximation register
(SAR) is resst on the positive edge of the starl conversion
{SC) puise. The conversion is begun on the tfalling edge of
the start conversion puisa. A corversion in process will be
ifterrupted by receipt of a new start conversion puiss. Con-
tinuous conversion may be accomplished by tying the end-
ot-conversion (EOC) output 1o the SC input. if used in this
mode, an extemnal stant cormversion puise should be applied
gfter power up, End-of-convecsion will go low between 0
and 8 clock pulses after the rising edge of start conversion.

The most important ssction of the A/D converter is the

comparator. it is this section which is responsible for the
uitimate -accuracy of the entire converter. it is aiso the

{e-FULLSCALE

" mw.uum:t % ERROR= 12488
2w
e
(=]
- 108
=2
2 .
5 :
o 4a-NONLINEARITY = W2 LSD
g m /

= {=-NONUREARITY » ~1/2 LSB
ot e ZERD ERAOR © ~1/6 LSS

MUV ATW M
Vin AS FRACTION OF FULLSTALE

Vin

FIGURE 2. 3-Bit A/D Transfer Curve

-

comparator drift which has the greatest infiuence on the
repeatabifity of the devics. A chopper-stabilized comoarator
provides the most stfective method of satistying all the con-
verter requirements.

The chopper-stabilized tomparator converts the DC input
signal into an AC signal. This signal is then fed throught a
high gein AC ampiifier and has the"DC ievel restored. This
tachnidue fimits the dritt component of the ampiifier since
the drift is a DC component which is not passed by the AC
ampiifier, This makes the entire A/D converter extremely
insensitive to temperature, long term drift and input ofiset
orTors.

Figure 4 shows a typical error-curve for the ADC0808 as
measured using the procedures outlined in AN-179.

INFINITE AESOLUTISN
" PERFECT CONVERTER -
r e “nise IDEAL 3-85T CONVERTER
- Tora_, . P -
8 W | unaoswsTED
' .
5 w0 ERROR 1 458
& ABSSLUTE
2 m ACCURACY
2w ~12ise
QUAKTIZATION
] ERROR
E Vin
[VRT RN YN R
Vi AS FRACTION OF FULLSCALE

FIGURE 3. 3-Bit A/D Absolute Accuracy Curve

VOLTAGE

FIGURE 4, Typicai Error Curve




Connection Diagrams

Duai-in-Line Package
W31 28f=n2
Na=2 27—m1
»s—3 26}—-mo
Ne—fs 254400 A
w7 —4s 244=A00 8
START—16 23100 ¢
£0C—{7 22}—aLE
2753 21p—2"'uss
OUTPUT ENABLE—]9 20p~2"2
cLocx—410 21f=2"3
Ve {1t 204-274
Vger{#)—412 17}—2"Ys8
oNp—{14 16}=Vper(~)
T4 15p—2"%
TL/H/5ETT-11
Order Number ADCG808CCN, ADCOS09CCN,
ADC0808CCJ or ADC0808CJ
See NS Package J28A or N28A

Timing Diagram

Ny

Za

Ng
NS
N6

Moided Chip Carrler Package
< & O
888§3LN%
1 {111
28 2¢ 23 22 21 20 19
2% Ty
27 174=2"458
28 16— Vagr (=)
1 15427
2 144~ -7 .. -
3 13§ GNO
4 . 124~ Vper (+)
.56 7 8 9 10 11
T 1T T 17111
[ T - -t
EE8LEE S8
a5 33
H
e

“TU/HISET2-12

Order Number ADC0808CCV or ADCO809CCV

See NS Package V28A

' e
sTant - m:m
ALt uu{_ _u:% .
. r_.l“.‘-‘:uuu ~ il
= 18 =
umc:V 5 - ! Tamd N
vt J— __N\
1
emérﬁ ™~ X r
£0C
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FIGURE S
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Typical Performance Characteristics

15 - 2 -
fo= 1208 kM2 Tas85°¢C
1
T //A/ H Ta=25% -\
-3 A ﬂ -,m [ H N
% ' F : : L N
£ £ \
= =
- . l ) Tas—A0C )
-t 1, > 1200 kHe
[
-13 2
’ 125 25 w8 ) 125 25 5
Viy (V) VN (VI
TL/H/5872=8
FIGURE &. Comparstor iy vs Vin FIGURE 7. Muitiplexer Ron V8 ViN
(Vee=YRer=5Y) (Vec = VRrer=5Y)
TRI-STATE Test Circuits and Timing Diagrams
tams ta tim CL= 10 pF t1, =50 pF
Vee —uf— t
outryr |8 TOEY, %
ENABLE 5% 3 iy
e 10%} s
ouruT i
enane O 9 —~  p—un u
. 9% 10 Vou ! - _" -
’ I ouTPUT \ oLosen
- - - N —m————
toH o tors CL =10 pF tro, G =50 pF
Vee Vee Yy %,
ouTPyT Yee e f.— g
0 ENABLE 0% 0%
GND 1! 10%
ouTRUT P
ENABLE e — o tHo br
1" o '
I outPut / 5%
= = vp — %
TURISET2~6
FIGURE 8
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Applications Information
OPERATION

1.0 RATIOMETRIC CONVERSION

The ADC0808, ADC0809 is designed as a complete Data
Acquisition System (DAS) for ratiometic conversion sys-
tems. in ratiometric systems, the physical variable being
measured is expressed as a percentage of full-scale which
is not necessarily related to an absolute standard. The voit-
age input to the ADC0808 is expressaed by the equation

w___ Ox It
Vis—Vz Dmax—Dwmin )

Vin= input voltage into the ADC0808

Vis = Full-scale voltage . -
Vz = Zero voltage

Dy = Data point being measured

Dmax=Maximum data limit

D= Minimum data fimit

A good exampie of a ratiometric transducer is & potentiome-
ter used as a position sensor. The position of the wiper is
directly proportional to the output voitage which is a ratio of
the full-scale voltage across it. Sincs the data is represent-
od as a proportion of full-scale, reference requirements are
greatly reduced, eliminating a iarge source of emror and cost
for many applications. A major advantage of the ADC0808,
ADCO0803 is that the input voltage range is equal to the sup-
ply range so the transducers can be connected directly
across the supply and their outputs connected directly into
the multiplexer inputs. (Figure 9).

Ratiometric transducers such as potentiometers, strain
gauges, thermistor bridges, pressure transducers. etc., are
suitable for measuring proportional reiationships: however,
many types of measurements must be referred to an abso-
lute standard such as voltage or current. This means a sys-
tem raference must be used which relates the fulkscale
voitage to the °~standard wvolt For example, |if
Voo =Vrer=5.12V, then the full-scale range is divided into
256 standard steps. The smallest standard step is 1 LSB
which is then 20 mV.

2.0 RESISTOR LADDER LIMITATIONS

The voltages from the resistor ladder are compered to the
selected into 8 times in a conversion. These voitages are
coupied to the comparator via an analog switch tree which
is referenced to the supply. The voitages at the top, center
and bottom of the iadder must be controfied to maintain
proper operation.

The top of the ladder, Ret(+), should not be more positive
than the supply, and the bottom of the ladder, Ref(—),
should not be more negative than ground. The center of the
iadder voltage must also be near the center of the supply
because the analog switch tree changes from N-channel
switches to P-channel switches. These fimitations are auto-
matically satisfied in ratiometric systems and can be easily
met in ground referenced systems.

Frgure 10 shows a ground referenced system with a sepa-
rate supply and references. In this system, the supply must
be timmed to match the reference voltage. For instances, if
a 5.12V is used, the supply should be adjusted to the same
voitage within 0.1V.

Vee
l L nercn

< lay
*
L]
* ®
L]
L2
*

- ing

DIGITAL
QUTPUT
PROPORTIONAL
TO ANALOG
INPUT

Yin __Vin
YRer  Vco
LTSV sVoe w VperesS25V

Lss

{ b
<

ADCH08

* Ratiometric ransducers
TU/H/S672-7

FIGURE 9. Ratiometric Conversion System
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Applications information (continued)

The ADC0O808 needs less than a milliamp of supply curent
$0 developing the supply from the reference is readily ac-
complished. In Figure 77 a ground referenced system is
shown which generates the supply from the reference. The
butier shown can be an op amp of sufficient dnve to supply
the milliamp of supply current and the desired bus drive, or if
a capacitive bus is driven by the outputs 2 large capacitor
will supply the transient supply current as seen in Figwre 12.
The LM301 is -overcompensated to insure stability when
loaded by the 10 uF ouput capachor.

o .

The top and bottom ladder voltages cannot exceed Vec
and ground, respectively, but they can be symmericaily less
than Vo and greater than ground. The center of the ladder
voltage shouid aiways be near the center of the supply. The
sensitivity of the converter can be increzsed, (Le., size of
the LSB steps decraasaed) by using a2 symmetical reference
syster. in Foure 13, a 2.5V rejerence is symmetrically cen-
tered about Veg/2 since the same current flows in identical
resistors. This system with a8 2.5V reference allows the LSB
bit to be half the size of a 5V reference system.

vee
supPLY Vee
Ms3
Vagr REF{s) DIGITAL
o8 UTPYT
o REFENENCED
O—1 lay 70
YiN{O—1 ¢ GROUND
Oty l:.
I_- REF(=) t- = h
- N
£ GXD Qoutr Ve
ADCOSGE 475V £ Voo = Vagr < 525V
FIGURE 10. Ground Referenced

Conversion System Using Trimmed Supply

Vet
‘§ = usa -
1
DIGITAL OUTPUT
Ynek Vg = Qout REFEAENCED TO
REF(e) O— 7 GROUND
Vi § O— E
o a0 v
-
l—— REF(-) 1s8 - Qour Vacr
e LLL 475V S Ves = Vagr £ 5.28V
ADCoses

TL/H/SET2-4

FIGURE 11: Ground Referenced Conversion System with
Reference Gensrating Ve Supply
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Applications Information (continued)

1%

1815 Voe
O

e
REF(+)

+ Wuf -
~——s0LID

TANTALUN

49— GND

—r
—

v

REF(~}

FIGURE 12. Typical Reference and Supply Circuit

The output code N for an erbitrary input are the integers
within the range:
N NVOERI=Y o ocs s Atachns Accuracy “w
VRer(+) = YAEP(~)

where: Vi = Voitage at comparator input
VREF(+) ™ Voltage at Ref(+)
VRer(~)= Voltage at Ref(—)
Vryg = Total uradjusted error voitage (typically

Vng;(+)+512)

p-A:;Vi—
i Vee
a L R L1 PR, MS3
N34 S la?
LM128 .
p 2 DIGITAL OUTPUT
PROPORTIONAL TO
. faur ANALOG INPUT
. 125V S ViN S 178V
e % hg
L. ) Pt
28v
REFERENCE g Lse
S —AM—r N0 Ax=Rg
*Ratiometic ransaucecs
; _ d TUH/5§72-%
FIGURE 13. Symmetricaily Centered Raference
3.0 CONVERTER EQUATIONS 4.0 ANALOG COMPARATOR INPUTS
The transition between adjacent codes N and N+ 1 is given Thedymmiccommmfinpmmmismusadbymaperi-
odic switching of - on-chip stray capacitances. These are
N1, connected altemnately to the output of the resistor ladder/
Ve {Nm”_v"‘g‘"’[_@ s:z]‘v‘“‘} * Voert-) @ switch tree network and to the comparator input as past of
The center-of an output code N is given by the operation of the chopper stabiiized comparator.
v{ v [N]_ } Thelvngevawoofthocompmtorinpmmmvm
] (VRER ) ~Viner-3| 355 | £ VTue | +Vaemt-) @ directly with clock fraquency and with ViN as shown in Fig-

ure 6.

It no filtter capacitors are used at the analog inputs and the
signal source impedances ars low, the comparator input
current should not introducs convertar erors, as the tran-
sient created by the capacitance discharge will die out be-
fore the comparator output is strobed.

if input filter. capacitors are desired for noisa reducton and
signal conditioning they will tend to average out the dynamic
comparator input curent. It will then take on the characier-
istics of a DC bias current whose sffect can be predicted
conventionafly,
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Typical Application

READ

{AD4=ADIR)*

WRITZ

iﬂiﬂr-—1 cLx ot

5.000Ve==q Vg piay . EOC
A0V et Vprepe

7-U——b087  MSE
START 71 et OB4
ALE =3 p——i 085
ri—>ou

ADS—d4 A 5 p—p D53

AQle==sdB A2

ADCasts TP om2

AD2 e~ C 27 prandp- D81

7 p———p- 080 Lss

sV suPPLY T
Vee W —Vvm?

4 6N0 .
sV
GAOUND "= . ANALGS
INPUT RANGE
.-
log ~=Vin 1

*Address igiches nesded for BOES end SC/MP interfecng the ADCI808 10 & miCrosrocessor

MICROPROCESSOR INTERFACE TABLE

& INTERRUPT

T/H/S8TE-10

PROCESSOR READ WRITE INTERRUPT (COMMENT)
8080 MEMR MEMW INTR (Thru RST Circuit)
8085 RD WR INTR.(Thru RST Circuit)
Z-80 RD WR NT (Thru RST Circuit, Mode 0)
SC/MP NRDS NWDS SA (Thru Sense A) ~ -
6800 VMA*$2eR/W | VMAsseF7W | TROA or IROB (Thru PIA)
Ordering Information
TEMPERATURE RANGE —40°Cto +85'C —55Cto +125°C
£ =, LSB Unadjusted | ADCOBOBCCN ADCDBOSCCV ADC0808CCJ ADC0808CY
%1 LSB Unadjusted ADCOB0OSCCN ADCOBOSCCV
Package Outiine N28A Molded DIP | V2BA Molded Chip Carmier | J28A Ceramic DIP | J28A Ceramic DIP

ey
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