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Abstract

This thesis presents the process of separation the composite signal to 16
sections and magnification each signal to fit a picture. Then; each signal is displayed
separately to 16 monitors

The system of signal divider will separate the composite signal to RGB color
signals and then, transfer into digital data of 8 bits by random sampling the frequency of
10 MHz. The 8 bits data will be divided into 16 parts. Each part is stored in the memory
and extended to the big picture. Then the data is converted to the analog signal,
brought into the video encoder in order to obtain the total signal of 16 signals. The
picture obtained from the16 monitors, therefore are the same picture with the extend

scale.
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nm L?lzmnﬁtyzy')m‘lﬂ-}hﬁqnﬂami:'ﬁ‘f»%mn‘lnn (Cathode) T8aMaBANIN TR LR
Faunlamazgninlifew Sifnnseu (Electron) axifansnszanssia usiilasanfius ooy
wihsamasanwiedouslun  (Anode) Slussdulruangesnn Bidnasauidndiduay
iwdeuRllmAnduaniisaustusetnesam$a usminamedesinidnda (Grd) nliida
nassansatiuaIBianasan (Electron Beam) Slelumnnsenuifagumingeseaniniian
V¥amansriasiied ( Phosphor) Suilfifiousesdnddu uazazadnennf ederiuegiu
VFanadiinaseuiianasnnszny ﬁuﬁﬂﬁﬁé’mmﬂmqwﬁnﬁuusﬁuqe UFundiannseu
#eanandauaton ( Cathode ) Aidlann uusefindnauin smiunaeanminmind aufean
ludaurnsgunsaiildanBidnasaudn DuBiSnasan (Electron gun ) n1stieBianmsausen
andudidnaseuty drlisaiiidmdunls udasinliiisuenfineadee ez
gndEnmraudilivalifsnisdnn  RefndiimiiBdnnseuinmme  aunausidniy
Hitdnaeds ( Yoke Coil ) Fannsinmiign nsnenm uie nasauny (Scan)

v wilsaasinsimdanesa dsznendagaarauazasafiudnuauann amma"]ﬁ
Fandn daudsznaurainan (Picture Element) gelFndnannudadnnmiisfraduliaenm
sssnairdldannnisnanalinntessrdidnasausuiuniieg  nsnaemfiniadwsen
41 usuny (Scan Line) Suaudusunudslinasiancuasdantasnin duduaunulien
amfavgneny @ wFunmdilindnnisdeedu usl 1 qaamasiieg 3 & Aviediiy
BiEnmsew 3 neuen dwAiniingAiEnasey Ae Aume (Red) , §iFea (Green) , A1
133 (Blue) JuuBidnmsouund

sruuinmimBildlulsmnealneduszuy  PAL (Phase Altenating Line) Hid1uau
usuniianan 625 wusianm uigauiiihudayanmilifies 576 idu RAeaniidudon
saaduazianduvnauuas %qﬁ’qﬁu‘lﬂﬁ’ﬂmngumﬂ Tmaﬁ’tyty'\muumﬁﬁq (Blanking)
sxun PAL MAoudlunisairanamdnuay 25 nmsedun® uasiedlunnssanisnssndy
span a3 Ennsaunuuuugdudn (intedaced Scanning) 355 1 nMATiansauNY 2
a¥e nsaunu 1 aRaziinnasauny 1 Ras (Field) uazmsaunt 2 Ras wnfonda 1 sy

( Frame )



& o
1.4 asddsznauRug uredygINmn
-‘ - - . . (4 - i
107 esfudeynninsimilddygrunm (Video Signal) wnasifianmiiae W2
qnad (TV WALL) fendedygrnntmmilewty Tuszuu PAL stygynaunwilsznavlylfa
de o ..
faunanfgy 1 Ae
o fyqyugluwud (Luminance Signal ) w3 edtygnasmanuadnuariinuuasnin qau
unaiuduninanasn
- : , do
o dyryrulasiivuud ( Chrominance Signal ) w3 adtyeymu@san edygraininli
nwiRaflugsingeg Ae fygrauBues (Red), Bifle (Green) , uarfundu (Blue) usily
nsunsnmdtyryninaimfiftelseudatasdygindsdefynynd@ilugnasiiares
foyoyiimnuadnede RY, BY , GY widygan GY lWldgninsaniudygnu
d 4
awdat wsrdygrnudidasamnsnaiandygin RY uas BY fiadesfulng
Virdly
e Synedednnauuans ( Vertical synchronize ) dtygynastimauanlfiduaunuasin
[ 24 b % -l' -t L3 - -‘ n:
nduluFruuurasasnwiiadusununatasnnudugaringrssf agninined unaa

asnwwlmi
IR , ; & N
e §ynynededmnauuuay ( Horizontal synchronize ) dtyryanstiasugulviduauny
o AU , o
avianduiteF unamdulnifinoud 15625 Hz
L p 73 [

o FynuuuRdi (Blanking) fynnstimauaunisiasiduiifiaainnisazinnduans

Wuaunulilfuansuuasail 2 18n Aa SQQIOUUSANTINIURIAWATINIULIUEY
o Ayndmialeds ( Equalizing ) fiwihiissuanlintsaunuusazidugnsinimy

AU TINY

1.4.1 fyoougfivuug  (Luminance Signal)
- - - 4 3 -l

foyrnfieananna  IF :aafltwnssa 2 Taadl Seasdegnamadudooin

nantn@n3ala  (Composite Video) Inemialuftyyrusnesn dyqyniddnyronden sy
e dd oy oA o

ugnaanlufinnaiineadasiasrspnanaiil

gniuias asfurnasasiamedyginieean () Wlilunisairnmiaanis
. o .
dindynyan (Y) Aldarnnsimensey (Envelope) Hasnmase 1 Taadl Taenelfifiauna

Wautlusa 150 Taadt



1.4.2 fygwlasiiuuud ( Chrominance Signal )
FalFanmalesfivund neafiunaiiiFandt nadinmesR (color Decoder) iwiind
winfe usndgygrniruuansredesnaindoyyrueesindnd (Color Composite) Taga
¥, . d
winelsaannvzses medlameffininuassiwiuneaeulanes ( Encoder ) #
: ] - 1 1 o - Ol' .
wPege ndnaRendanmzsestwenieinilunssdfAugiady ( Demodulation)
' . X 4 '
fygnadasudundenatianiivasassenananecns Gy (Tune) 1
i s e H -J -l [ - o ra-4 A‘ A’
putinUAINDsEY 4.43 MHz fygrailasuifinnefischinfufiadlaaifianfingu
4 JAR 1.9 o - o
Wunanelead el lunisineganluinf asfussuy PAL aulngjsinazisiadaned e
missamdyyradasun 1 Wudluasn 64 lulasfundl  nsmbasaaniidludauniisnes
4 A' - 3 t - ] -
vy PAL ifafingRfmumsiannnufianaimresdynrndasinlussndnmneiniad e
dandun? ey nesnIfens PAL fne miaededgygialsnniuldludiwast 2 u
i ¥ J [ > L4 & H -_— L1
(efsznindyinudu  Imdovaariuiduiiaariv) HAANST I nnssud S ianly
Sy U usy Ve bfuesueeselyl diedneganudanacléidtyoyiumnuuan
] or ¢ [ o o J o
N (RY) MU (B-Y) Tefadaatin (RY) uaz (B-Y) wwngunuemusadygne (GY)
- ] d: 2
ufaRsilaudyyrnrnuansinednisnulinaannin
TumaRasimsuaadnyyinnanssasuia ldlunisauegian ilawavaunaes
dygrunmesanssaudidumariuafeads  naddiamn ansTsdaaadygainany

spaligneaunuliignsacinessesensiaameininysams e d1ees (Sub Osc)iudtyryrn

(et

1.43 g8 ( Burst )
&yeyroadiasn? adyyndefdgnuanssnandtyimeningnd  (Composite)

Iagnaing (Gate) Ualledsvgl¥aassenaMmfandt asiseenann  (Gated Amplifier)
-l o ' -‘d -~ - ] :" 40 [’
wanmnsrgnaenigludanaaididygraadissfuainiy fygraiianliaiuauns
o o [~ .4 ““’
nafAa Aarawianadiues
<y 3 o b B o
foyyramvessasiildaziiaulideesirenen 2 gafe (R-Y) fu (B-Y) Sty
Adlewliavsinana (Phase) fuee 90 aamn wananildygroadastianlidigares (RY)
desiparinuarasaing PAL eaduralunisfuagaalidrdamasiunsaduinaiiag e
wasadnd  PAL msuaumsadndlnedygndanusiildainnieadmi eaduina

aadtyryrnaiias (Swinging Burst)



'lumsﬁ'mﬂﬁ'zurmmtﬁaﬁﬁu m'musw?ﬂu@uﬂﬁgmmﬁmmﬁmtﬁaﬁﬁ‘lﬁqzﬁﬂﬂ
Weuaudnraenetesnasrsielasn dusufeaiunts AGP uma IF daqusvaed
mqmmqnqué’mﬂumﬂﬂmqwnmﬂ'ﬁnm'rfs w#a ACC (Automatic Color Control) fiiite
Wersuauduresdadnane  uenanilunsdlilifides’  nmilmnguuseaznang
dlutasn Tavtuaniiuuend (Noise) n3'e alud (Snow) 1asduuaag Lisineni 2ande
TanmAiisus'andnneasindad (Color Killer) Hues iilaasastdafivaes ( Lildas )
nmazgnsin@eannaieifluinam Fyqrodildamafandin Dediine wedyyno

sandcastle

1.5 memtiadukid R, G, B usvdygnu Y
nannsrensdanmlussunineimi@nfe masseudiusdtulssneudanuid

WwlFunnunnieaifiecls udodedeyareniTurnumideanliin?eaciy nFasfufianide
yaUf nauidliunlfuwidudmauiunadadou  Aecldnm@iiseinis  assnlFay
Weudussuuinsimianann feyeddelibilduFinusiBusiiugFinnanugdng
5mlT R ren i ldinensuanesnlildnsyanlalsdn (Dicchoic Mirror)
2 H ! 1 4
nszanuiAuaiA usefiisdianisiiuld  davuaeiilisiaanitsasasiiounidly  dan
dy - <l =i <l g - ¥ & O 1md d. :
nzzanilianunsouanuaiuns Fiden uarfundusanin ufduihuifuasfuanaansni

Tudauiludtygeulniiadan wasanenin

aud Ey
------------------ 3 ceoven “aﬂﬂd"]ﬂnf‘w
O > -
aluuug (Y
( Er-Ey)
\Q— useadenm mm g >
: e (R
. ( Eb - Ey )—X
N v:aﬂﬂmamw ma P ‘ T o o
uadu ( B )

JU7 1.2 URAINITARINTDINTLANUASNADANNBENME
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angl® 1.2 amdulidunsnnmasiouinusudsandecdiansim@  uen
Hufinsvanlatassn 3 qm Juwidie s Ae R G B wisafudygnodnininasndie
M uammairutmmlﬂmfuhﬂﬁmmmﬁmmzau sgnianrUnesIA fuNet ey
farldrnimin asdeeensniasiell

é’mmwmuﬂﬁwmné’mdmmwv‘qu 3 A8 R, G, Barhisunsadeaaniy/lé inszdiag
fnmAsamneanieiey  sudsunanfenfulfuunmimBanmdnusudy
snilnsimfasninegiaald  dmmiesinlisnninsimRiiaadudeundnszuy
e nsldnusaiuldifidninedeag 2 A1 Ae

mounfilia  (Compatible) e Q’ﬁlﬁmﬁﬂﬁmqm’qﬁJmemq?vaTﬂﬁ'w"dam
duf  aunsofunwanasnlé

Fmauniiiila (Recompatible) naneia tji"';'mw?ﬁ'ﬂﬁ’é‘%’ﬂﬂﬂﬂ’lﬁmﬁ'ﬂﬁﬁdamnﬂu
199 Asnansafunwlsidlumasn

wannsnaFedyganinasnannfygrouni® R G, B 1# anFendnygung
g1 feyguaniate () uiedtygyangfiuuud (Luminance) gliuuud e adng T
fxiryrmmqﬁuuui (Y) Aia Fygmmeugdne Aameakrdygnns Y Adesihdygyan R,

G, B unsunu ( WA ) sagunis
Y = 0.30R+ 0.59G+0.11B (1)

grensuandyg i@ Rk, G, B Widwdyamins (Y) asiianuadnns
AuANiBntesniuywe

fmivden dounanuidme R=1 G=1 B=1

wnuAnlugunts (1) agld Y=1 Remaadre 100%
fmFuiuaq dounauuaidAa R=1 G=0 B=0

unuAluaums (1) aZlddn v=0.30 Rumasdne 30%
ansuiden gaunanwaidAa R=0 G=1 B=0

unuanlugang (1) avlfidn Y=0.59 Rifieasdny 59%
FmAuduudu daunauuifiAne R=0 G=0 B=1

unuanlugunis (1) aglden v=0.11 FuuIuadne 1%
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R | 30%

G Il 59%

8 - 11%

Y=R+G+B

—

Loy

o .
7 1.3 uamedmdouraanaid

1.5.1 NF3NT TABAUNINATY YR
A, il 4 < NN\ it o 4.
fryryrnugndalifund asfuinsimiddusasnsfismaiia lfinf eafuanunsein

sadryqrnuidlunsefanmdld lumalfjifeudendadygrurmauansed (Color
Difference) ‘lfqLﬂunasifn'nm@tyrmmuﬁaﬁui:umﬂm Y uasftynyreuaauuansaadnae (
RY ), (GY) uaz ( BY ) MM 1.1 audiudnRimaealszneudaednygnn
R=1 wiqg , G=1 , B=0 fryqynu Y 1es@mdsslinouadne 89 wlefifus ( Y=0.89 )
ganFudygrenuuansed (RY)=0.11, (GY) = 0.11 uaz (B-Y) = -0.89
mwﬂamn"\mmmﬁmmﬂmmwumnﬁﬁqamm&'mqqﬁ ugnelusnsad 1.1 av
nudAneRtrasdygruraLANAed (RY) = 0.47, (G-Y) = 0.27, (B-Y) = 0.59 dalai
winy qzlﬁudwuwﬁmm (RY) fiu (BY) mndrees (G-Y) imIudendedoyyno
(RY) waz ( BY ) Wikiafesfu ( dau ( GY) Windasfunaniunlv ) madands

d'd Il t =l ot AJ-I - 2 1 < .
fyqraitinnalugindiideanseniligisunuseuasd ( Noise ) unnda

R G B Y | (RY)I|(GY)]|(BY)

mdea 1.0 1.0 0 0.89 0.11 0.11 -0.89
WY 0 1.0 1.0 0.7 0.7 0.3 0.3
den 0 1.0 0 0.59 0.59 0.14 0.59
23U 1.0 0 1.0 0.41 0.59 0.41 0.59
UA 1.0 0 0 0.3 0.7 03 0.3
ey 0 0 1.0 0.11 0.11 0.1 0.89
ANAtinAIRRTIee ( RY ), (GY) uar (B-Y) 0.47 0.27 0.59

A9 1.2 UAM m’mtﬁ’m’ﬂ'
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wndedtyqanid (RY) My (B-Y) lliesesdguans Amswdndrygnnais
[ J 1 - LS L] i
aastuftyonns Y iReanefiacliieg eciuinsimiianansoAugfggnouid RG,B e
&~ 1% 4 ) A o - :
aFanmile auifiudn infefuarusanndygn (G-Y) Tuweslalasnanandynyin

o -J ° [ & i ° -~
(RY) fu (B-Y) mudmdauiinamane dwFufiaulanisAansuneadinasnd

-3 -
16 maudssdygrueudaniluiines
J J 1 :‘; o o ©
Wiasanlunsflazutisdyrninweanidudow v dunisnsyimmsaundeniinlé

gnun A udusssdaadygrsudantudgyginfanea ( Analog to Digital

Converter : AD ) fisuufadaandanisfayald TaFmaudasdryeyrneialulsoglan 1.4

analog signal

—{> Sampling EEmm— quantizing ———»  Encoder

p(t) Digital Data
al#t 1.4 usmaufenleazunsussinsasuulssdygyruewsenifuianes

‘fqdquﬂwnﬂuﬁéﬁﬁmadm‘{;qﬁﬂ nsumalas ( Sampling ) WWH#IZANRANRIA
‘umé’tytyﬁmﬁ%maa?'lu.1Jmmmnﬁ’tymﬂmﬂmaﬂn&mzmnu?mzﬁﬂﬂ%uagjﬁumw
fuiufretrantundsiuanadggaredygiueueen  laninguifiiaades A
woufimsumnds  (Sampling Theory) Fananudiiugmumneinisusaasaydangé

fngangilagu
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f(t) S(t)
— — A1
\_/ >l< Y

PO M O

o X
JUN 1.5 usmansuanae

anglil 1.13 adlK S = PO * F(O)

dlasdungy P Saduwied ( Puise ) Sudny FdwniFeudusunmief
( Fourier ) i@l

P(t) = DC + a,cos() + a,cos + a,cosP + ......o.oo......
Ae P(t) ﬂ?znﬂua’hﬂmwﬁiﬁupumuﬁmqﬂuﬁnd ( Harmonics ) Tihuasaliquds
00 uavfiusgne P(t) see f(t) el S

S@t) = f()DC + (a,cosP)f(t) + a,cos3 + a,cos5P +.......f(t)o0

WaRarsnngmend 2 wudafigduuumiiey  wanlFqanegiadu ( AM. ) Ay
v - 4 : vl 3 ¢ ] J l d‘ ot
FaaudanANtunniy  WillAuinndrasavinresanatggatesdtyrainauiiaziinng
1 4 1 ] v v v
winldy  Fedygradideaninainmsugindaiifendn  Waduasidyeuagiadn  wie
PAM : Pulse Amplitude Modulation )
dauntmmenulade  (Quantizing) Wwilunisdnsrauredyg i PAM T9e1adl
[ AJ ] i 2 1 - a; . A' :" -’d’c -l - [ Y o d'
svAuuiuay  Waglussauiuiuen Tluturauiifasiinnuianainannisdnssaun
- 1 -' [ 4 « . 4‘ -l 4 - 5 GX Lo
Fandn meaulsfueaisef ( Quantizing Emor ) TeasfiAnannu?atisefauediudnim
[} o ] ¥ 1 o L 4
witrzAuraadyyuitastaadfiads lulnseuiilinsutissdu 256 svau TuRes
nag sty rnaiewasdygyroinin
anmoransdygrursamemeuinds  usrdefianamresdygns  dielddy
fygrumaulafaudnin Asviliidnsndsialfidudygruianesddiaessduie

“0 ¢ fu 1 wilu ;nnsudiadlu 256 szay WeAmwargruaewudunasld
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v
o

foyn 8 DnlnermusliszAuangaeesdynmmeulnds Tanindy 1111 1111 Aol

} 4 4 —~ - dl-l ] - 4 :" v
Fayateenuuiudygrnmaneaiiisssduniamsald

uvatieyd  (Flash AD) ﬁmuqsm.lm&’rumﬂmﬂuﬂaﬂntﬁuﬁ’mm']mﬁﬁmaﬁﬁ
arandagelunsulfeudyqins Wesnnures ey Fuslinislisunsuamiyfrieu
ufiagaueanilf eunfieuayldenlunng] ﬁ":"ﬁﬂmuwhﬁu%ﬂmmmﬁtytmmmvagw fay
Aadld wudrdygrosaniynludgygruanes 8 In  adldeeuanlvindy 2=

256 /1 Tausinzsafiaziiuseiudneds Miurrashiegrmile amuscAvdygans

4V
+ Al
§ 10K ‘
DO
Input + A2 Bina
Decoder ry
§ il - Qutput
D1
+ A3
10K
10K

717 1.6 uamaasasuras A/D Converier einddne

defgygaBunmdnan  asgnddhiiituesdueniyndaienls sudieuiuusdiy
¥ - 1 [ 9 - o o/ it - -} o
fneBnusiavsia ddygradunmldnsiuestuandsialavg adoyg B uynissAuus
o = . > o 9 . o - - - o 1 %3
pungandtseAvuseiudnegs fanfadygroaeniymesnun nefidlalidygoueniim

1 4 1 q

uafiazvdedgygranenimmiuliliiucenlsziaans  edamadygrumanes Tng
wasudyyrndugduuuiilifecddasaniy  uasllsundunnFoufieriaran Aam il

o J 1 ° 1] o . 1 t
pdalunsuRendygnugs  Jamnsfiasihlidewieefufygnaninwdsinenad
g0 Wlasseniildianduuuuias Fafulefiwes CA3318 199uTHM HARRIS

angd® 1.7 Weedninmuilussssulfeussiudygniddnes  IneiFuaan e

foynyrauBummindy 0 Taad asvinlfianiymynirasdian? suifieudu 0 wususuiile
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sinwding@uafinn (XNOR GATE) axldianinmily “1° wiideriu  ueudion ( AND
GATE ) adlfiamiwmily 0 mﬂmmfuﬁ’mm'\mmﬂmﬁ DO="0" uasfeygyns
mﬁmﬁ D1=*0" Lﬂﬂé’mtyﬁmﬁmnﬁmmqﬁu 1 Taavl azﬁﬂﬁkﬁnmﬁﬁwﬁﬁmﬂ?ﬂu
el 3 eenunflu * 1 FadediliuaudfussdniiFan XNOR Fefidud * 1 -
ﬁﬂﬁ’é’zyzmtumﬁnnﬁ DO="1" &9y D1 duviiu 0 wAu

Lﬁﬂﬁmrmmﬁwmﬁﬁﬁu 2 Taadt ilfenfmsafl 2 way 3 TAuflu 1l
ﬁtyrmmmvfﬂnﬁ DO= "0* daufi D1="1"

Wedyqna@ummindy 3 Taail FnlsmneimissianFeudevdisdy « 1 -
nwum ilidyooouenivm Do= 1+ uasdl D1="1"

v
o e

AR aglFfmise 1.2

D_DO
D_Dl

Vin

517 1.7 uamntasiagldaadninn

Analog Input Compare Output Binary Output
( Volts ) Al A2 A3 D1 D2
0-1 0 0 0 0 0

-
d 12 1 0 0 0 1
2-3 1 1 0 1 0
34 1 1 1 1 1

-l' 1 - -i - ]
AT 1.3 uﬂﬁdﬂ’]ﬂﬂﬁﬂﬂlﬂ’lﬂﬂﬂﬂ’]ﬁ"l
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angilas arldnanauanssisussi@uwiniluewngentd 4 szdy uazusiaz
syAuaziimuuansnaty 1 el AaluscnuatiBen ( Resolution ) 18999st1wnm 2

- -l (7 o o - -t ." -
U L?’Iﬂﬁﬂ"l?ﬂﬂ’]ﬂ’l’\ﬂﬂzlﬂEIﬁ‘ﬂﬂQ’N‘i?hQﬁﬂ‘i'lu’Juﬁlﬂﬂﬂ’Jlﬂ? HULNEUUURS

i rudiey = 2 -1

] -
tHE n = A9MURKTIAA

anfantnaty Fesnisannuanidentune 8 din

wsulFeudiay = F-1

= 255 i

dlanlidygndinesnnn 8 Tn FaslifuFoudeuds 255 fadeauinly
gunsadlisAng

andnsnenssafanF mnfenlinnuiuieWdftumnien 0 M d
Fanasasiian 2asulsdyyraaufaniiluAdsaauuy iy ( Parallel A/D Converter )
uanﬁmmnﬁ'ummmﬂauaumviaé’rgrmmﬁuv!wﬁaﬂuﬁtyrquﬂm&'ﬂn URLIIRTANTH
windyguendeniufynufinealdednmmiann  waafenidEnatramii
2asulsdtynaundanifiufansauutunas ( Flash A'D Converter )

lulassmsifldlesiues cAsats duiulssdsfipuaniRisuedledwefide 1
fmsnnzumlas ( Sampling Rate ) g4 15 MHz wldawnsalddygrouniing

; d
mse By rnmmaiinounan

1.7 maudasiygranireailvaursan

nsulasdeyryruAdseaitluauiden (Digital To Analog Converter D/ARIUNATIN

fyquddneaiifagaessiuda © 0 M * 1 ¢ dwdusnayAuasasnuily
1 ] x l- & L L '& )

fygruewnden Feasapetiduiugnuasiflenldiueglaeialiduiled 2 wundas
o i
fuAe

1. Muvusiasuntunanadn ( Binary Weighted Resister D/A Convert )
wasildsudygruayiesialilddasiuniuuusineuazestduaniifienldeuszdy

fryoyrnuaedneg 2 szau Wuusssuilddadoutn sl 1.8 uaseanldeudygnn
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MuNMBIYANIY  NervoMntIMIANS

- - _-_ 4 & ." 1 )
Aamearuna 4 In sslunuTadidmeinassenageunn ( laenialazgendn100000 v )
-~ v v s 0 v - - o i
fimnusmmmsdnseniymsn - acadunsiuuniidigenn  deulatuns
Tadleninflihfen q Awlautumstioedndnll  Teasvinlildianiyniidsing q iy
lumzAuanamdusduTisanme i - aansoAnuuuestusaTld  usedy
‘. x & ‘.” Ld [ :' - -~ L3 o
nagmanimazdintudusedy q willenduila duiudm 4 On Jeildldevay
usasumnedmaniym 16 svAu ( 2°) usiavssAusingiy 0.5 Tl anaavimumsyes
] (] - J 1] * - -~
vnsrewsiavseuldlaamaniaey Rf witueli Rf #Annmiull  srduuugesy

fuserluanieutiaandusia ( Nusedu -14 Toadl )

a‘ -i - ) 4 [
JUR 1.8 29ssnrnldnudtygyinianns 4 In uuuANuIUMaNEs

1. wuuldAaumiunu 2 A1 ( R2R Ladder D/A Converter )

d’ - ] ] - L3 - k4 1
WanasAyielisuianinndy 4 Inssssmuplasiatymiiesnnainsieanisen
v -l v -d-’i’ v e -l -& [ 4 ) 'K} .’

psunuRitandnn Astacldndnnsuutliunf waniieuiy  usldAimaansiog
mufiss 2 A Awesslupl 1.9 Snsusergnuldmuduusdulsssetusifuazsn
v o i o ' 9/ -1 -d:d 3 v ] J
Aunuilaundu Rf willauiuwasiawniiit 25T andr msldannaduniy 2 81 39
J v ai 3/ [ S dlo © ' & 4, [ ‘." -ll o
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2. Video Sync Separator
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aanilu 4 fygnu Ae

1. Composite Sync Signal

2. Vertical Sync Signal
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3. Burst detection Signal

4. ODD/EVEN Signal
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3. Control Unit
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4. A/D Converter
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AnaNiiRTay CA3318

- CMOS Low Power with SOS Speed

- Parallel Conversion Technique
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15 MHz Sampling Rate

8 Bit Latch Tri-State QOutput with Overflow bit
~ Single Supply Voltage ( 4V-7.5V)
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Latch to comparator

Latch data
dock R gL %dl }o&
outdata  old data new data %ﬁd data X new data

—325ns 50nS —|

7% 3.3 usmanspavRNsTAURInIAIURNINE

a) dalnawauiadu 0 b) del¥eunuady « 1



35

& (P J o - -‘ o [ 4 -‘
auiudnaan 1 Waearlunsudasdyyinaiesndndsn 2 uasdmFuungenis
-1 L. -t -dJ 0
ArugamFa lunsuLafty iR alRanisi 1 sumuizaunin
o " o ol -l 3/ [ A -J A d -~ v [
andnennssiafaf sudeulnnunaie sy godusldnien q fu
AT gnasasiidnansdygraawdandliufdsesuuuunu ( Parallel AD Converters )
uaziiiasanduarnnsonevausssedygruduyniidueuisenuasudasewaaniy
fyrynddnealfetdnnmfannn iamiaf anldBnatndisasulasdygneunden

uAlameauvuunan ( Flash A/D Converters )

5. Data Latch

nﬁaqqnﬂﬁmmqmmwﬁ RGB srusuaunisurlasdayaandtygmueundeniiu
fyquAanea Data Latch a¥ Latch dayatuim 8 bits Fomumeenindely Data
Latch fiaxdl 3 g 3914 74F374 wsinzdananen Latch deyatunn 8 bits fsumdu

1t rycyuRn 10 MHz

6. Read/Write Address Signal & Memory Select Generator
1 dv ° [ 73 d‘ v 4 - L o t
Tugautiazintifilunisaindyginusamsanissuuazniadsulifumion

o J J - 1 o 1 [ 4
pNan  lasnnissnuuasmaisudeyanandaneasslumictarudnazuansinaiy
AT sudoysntlumiseanudrawdnudadiueeniuil - witazeenedeysusiavqm
v *» *>
nannauuassziaueufon  Aniulutassaimedudeys  dtygyiniuesissanisguiaz
y ‘ -~ : s A - a
fasll clock pulse MNndnessdtygnuusmasamaidnueg 4 wih supesuiadented
wesmsamafeuAa 10 MHz ARantssfygouenasaniseuiaeiniy 2.5 MHz

uamaRaz 3.4

le——— 4clock— |

10MHz

—->l 100nS lA—
1 clock
l y 400nS

2.5MHz

217 3.4 Annduiufancdtyg i Clock AfynuInuuemasanIadsunasnseu



36

meldpfanfunnsnstuuuiifazasnsnsndeysdanaaluusiazqn ( Pixel ) 16 lae
~ - a0 ; - ° VA Ny
anRygnnueamssnadsdiuminaden 1 Awnimielddenld 1 gn e
- o :l' ' < af o ] ' | o al - s
Pty nuesmsanissnuiazainunimsglimiaanudndngamiiy Feazds
m91Lﬁm'ﬁé’rutu'\tuuimmeameﬂ"maz‘&ﬁ'\l.m'tiqmﬁhwﬁuﬁumﬂﬁai’ﬂqmﬂu{aqmﬁu
-3 [] s" o A U
auadanasfygnuemasanadouinyl 4 gn duee Mlidayafswlsgniasenly
4 wihandeyady  masedygnouenssanadeuld TTL 74F161N UT-U12 uag
U13B s¥raflhiaeas Synchronous Counter Wi 512 uas 256 Ineildnden 10 MHz flazls
fyoouamasaniadouia 13 ufe  A0-A12  TamuislWimisgacnsngnd 128
Aumisluusiasiduauny  Faludedadddyyinuemase 9 iy usimisnaudusiay
fald 7 1fu 80 2 Wy AeaslddwiuAenmisumanadn A E3 uar E4 axdunsiiuin
[ ° ( 4 ‘: (A J &
AD-A6 TeIMManmnNamnsiaasiitf aniiain 000-03F 1iie Synchronous Counter Wl

AL 512 Won 1FF Razaiudtyayin Camy linszsulfdousensasiy 256 7 aniuAndon

ASlpu A AR AN AD R B N je B M B R A K
ooooooaoooooooowom1m£1
oodlooo0o0doo 111 1 1 1 R[N
000000001010000J0m3m£1
odoooodo o111 1 1 f[ReNE
o d o oo od1 0100000 O O0f2UNE
oo o000 d 1O 10 1 1 1 1 1wri(3UNE
odooood1 111000 0 O 0f64NE[RB
odooood1 111111 | X
ooéooo1ooooooooq I
odoo0O0OGC 1T 1 1T 111 11
o000 10d000O0O0GO0TO OO0 DO
oodoo0oo01d1 1111111

o 1 1 1 1 1 %1 11111111

1 00 00O0CO®OOQOOO OO OO A
T 111t 111
oodoooodoooo0o0O0O0 0 O K
o 411 1 1 Y41 11 1 1 1 1 11

1 00000dooqo0O0O0O0O0O0O K
R RN R R

dl 1 [] o
sun 3.5 uamImNP Ny yInuearsantsanuaznad s umiaeANn



37

0.' . ] ] © 1 J
ansaniuiduiues Sefesdryryniuennses 8 1fu usimiceaoindnldun 6 1&u el
) o ] & 4 o
mistmnudusasiaiuduies 64 1y nall 4 ¥unldandaueaaasniuge 512 uas
aeaauidu 256 Ae E1,E2,E3 uae E4 tlawliiunssasifianminemaiudn encoder 4 to 16
. o« 1 o J o . -II -l o
lines aufiudtanindunifsusumislielinnaiugaau 512 qauazAzgNuganng
. A d s «
venadlafidyoyans ST_H uax STV dhan ilssnnidludeaaniihisieemaiudeya
[] d‘ (5 -3 4
amandlutasasilifiamiafiudeyanin
fwfudggnnusmnsareinissuiiayaazuansitsandtyginuanmsaniside
: J ‘ + L 1 o o
Wesndietietaseametnudeys  misamnnudiazdieseudiayasanumiauiuynsia
UAITadMUEA1NAT 1 Fauny 1 A8 AaluuesasanisEnusiasaNnsTenede
v o Y . - s . o -
yalfidnsenmld  dygruuesssanissdaysasiinoudsindine  weanan
10 MHz fn e 2.5 MHz us¥ld Synchronous Counter indiaufiu usiaziiluasqaiu
128 fiu 64 Wiy mezenwdnuleyasudoudayaaamitaanudnusiazdia 128 x 64

fumis Aygrausmessnisaudayalsvneudan U1,U2,U3,U4,U5,U6 uar U13A T

Ed E3 E2 E1
A16|A15] A8 | A7

0 0 0 0 JR11

0 0 0 1 R12 R11 R12 R13
0 0 1 0 JR13 R21 R22 |R23
0 0 1 1 R14 R31 R32 {R33
0 1 0 0 fR21 R41 R42 [R43
0 1 0 1 Ir22 faumiaurnliunind
0 1 1 0 R23

0 1 1 1 R24

1 0 0 0 JR31

1 0 0 1 R32

1 0 1 0 R33

1 0 1 1 fR34

1 1 0 o JR41

1 1 0 1 frR42

1 1 1 0 R43

1 1 1 1 JrR44
dauvesdlained

qfl 3.6 uamamadanmizaea T iumadaudays



38

. s
Afyoyne ST_H uayr STV measmganisuuaey Counter mmzitiugenamls
-~ « ' °
finafiudeyaninaslumizeninnan
e iilstlanfannadoonnueniass £4,E3,E2 uay E1 unis@enmianmanudn
o J [l o
Tael¥ 4 to 16 Lines decoder lae E2,E1 avimdhidamniteaniudiluuauauday
E4.E3 azidanmissrandnluuuade Tanvsrn E2,E1 1l 00 misgmomdn R11 axgn
@an wa E2,E1 dlu 01 mingAadn R12 srgnidentinniey E2,E1 azulaeaulinaniy
-l [l © -3 -t v © - Ay [
uemmsaniaidisuauily 11 misgaondn R4 Aargnidenliinmm  Denselideyanay
gniFsuadlumitannudnasy 64 dusuny usiasidll 512 Aumbs Al E4E3 T
J < o [ o ° (<3 -. A [l ‘."
wagudy 01 fardinamlfmiosgaaudn R21 Mnew E2E1 fanfull 00 lmiEinad
J :’ i o ° 1 a o [ o
uszavnldsuhiynaFufietuesy 512 sowniisriinaiilimiseanin R21,R22,R23
° o - 2
uay R24 ¥aeu  aunssiainufeyaesu 128 ¥ E4.E3 fazildewilu 10 msnil
MitLAINAIPATEY  R31,R32,R33 UATR34 auFumanunandeyagnidsuhian 192
Wy E463 auulaowdy 11 fimiseanudrgagaiine #e R41,R42,R43 uas R44 QT
L J -3 ) '& o«
Fnenaudayagnideuesy 256 du Tefinsu 1 field wad |anuu E4,E3,E2,E1 Aznduan
ad Ay a4 T - o a - - 4 0 . ° - g
fqmiF uduanaiasatimisenaudian field nilergnidenlimnumiseauargaANn

aygnanudeysaanluuny

7. Read/Write Signal
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Timing Wavform
Read cycle

toh

1. WE is high for READ cycle
2. Device is continuously enabled CET=V 2 and CE2=V

3. 0E=V,
sU0 3.9 usms Timing Waveforms n1seuT8s SRAM 6264
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8. Buffer & Multiplexing
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J;.__L __ [CE_
Cont_A I
Write address ] A[0-12]
Read address Mutipt | /WR_B
MWR  ___ 74F157 X 4 buff to Memory B
/RD utiers!  Joe_B
CE
! I—— | /cE.B

Cont_B l

gﬂﬁ 3.10 UARMINIINNNUTE Multiplexes Uardanyed Buffer
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o Ly NS 2l FAET- st
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Performance rating 74 74S 74LS T4ALS | 74F
Propagation dalay (nS) 9 3 9.5 4 3
Power dissipation ( mw ) 10 20 2 1.2 6
Speed - power product ( pj) 90 60 19 48 18
Max-clock rate ( MHz) 35 125 45 70 100
Fan-out ( same series ) 10 20 20 20 33

A519N 3.1 Typical TTL Series Characteristics
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9. Data Buffers
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inputdata58g§' buffer mefxory buffer
) A
Coat_A %:_a
Outg)t_dga 8 bits
I/O 8 bits
Input datas 8 bits_ memory >
> buffer B > buffer 3
) \
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10. Memory
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AN duamedagyl 3.15
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ulassuiisdeindygyiarnand  RG uar B ulasuiufaysfdnsaudas
ndunuivlumisaruduendaseiu Anivdssiedldmicenuin 3 gm musdu uay
4!‘ 2 - < ] o ' o :" [ © A 9 ]
Waendayafaneanavgnutiatiiu 2 WadsuAadnin  Aslumiceasudnasiacic
i 2 gama miseauan A uazmiostAnud B iaaduiuenuuandoudeyanin Tase
: 1 ' )23 - < v k73 1 o ] «
uliwdinnesnidiy 16 [anm  wangudaysAanesdssiadldmisaannuiusacias
whiuduasnimsia misaanuaeudayasanafiar1e da uAesald
MTLANUIINUA 96 5a
W 1 usunuasananiseznaudiag 2 Aed qauau 625 1w usiasHadnes
aunu 3125 1fu s liieluntsesnuuudygyinmemnss  1maseenuunliusiazNas
Vivdeye 256 unitudygyrounimuindugnialussiasiduiesnuuulfiiudayanm

o [] ] :’r | ‘\.«
512 sumidy inszly 1 fusuny 64 uS aslfygninaw 52 uS inhuliaunnlaa
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J 3 - -~ 1.4 ) : 4 -3
Fammonudl 10 MHz flazlddeyaddmes 520 sumisdadismeiisanivdeys 512
° [ o : * ° J & 1 e
A datiumdagaaudndesldly 1 Rasvindu 512 x 256 = 128Kbytes (31iald
miagAINdn 16 fall 1 Rafnam misemuanaediaunm 128 Kbytes / 16 = 8 Kbytes
] 1 -J u-’fo 1 L4
Foda lidurnuenmss 13 1fu  Ineutisdygrniuesmsanlddsumianiniy 512
o . -‘ o ’ - o Il ‘." [
Aumimieuuaueusazdygnuenmsa IR wminniy 256 Aumimiase K
udsmnissFlunisardygin
+ J ] [ S :" ] ° o - m
usmsgnsauasmadeudioysfiinumn  daiumisannndn 1 sadeudaudeysninea
YNWUINBY 512/ 4 = 128 FIUMUL URSNIUUI 256 / 4 = 64 Aiuniia
L 7S - [ o ] r‘o" ° alt (] - '
wihirsamisemannd luusiacissiiu avinny 2 499Ae daaimisemanu
o -f J [ o © ] al
fisndoudaysusriouaniimicesndmiinisrudieys lumadsudsyaisnarues
1 © : o : J -y o A‘ v d' t [ d ' o w
misgAudie 16 daluiulifediy (Fusuimiieaumnum  MiEAINRNAY
o~ o ] 4 ] o [ J < ]
usnifiudeyasiumish 0 - 127 misspandtsian 2 Aamfudeyasin 128 - 255 wmiae
pwasan 3 auiudeyasiumisl 256 - 383  wilEAMuSFagaThaaiiuaya
° ] H J © . :” (-3
AUMIAN 284 - 511 TIATY 512 AWMU NUUINEY  AYQYINLBAAIANUNIFNAL
- X ° [ - a. v -4 - o 4 ot [ &
@Wanrun 1 sumitusnFufudeyanminiiewdn  Mlilideayanmies q fuliay
ATU 64 AAUME NLUIAImiInATINAILnausnnasiudeyaAsy 32 Kbytes udaann
:" 1 hd J o < b 24 ] o J =3
Humistiraudiuna 2 fanfudeyanmdn 32 Koytes wilstiandunaf 3 uaz 4 A
anfivdeyadnmneiRaaiuanasy 128 Koytes Asgil 3.16

address

] 128 256 384 512

8 Kbytes rowl 32Kbytes

row2 32Kbytes

% 128

192

row3 32Kbytes

row4 32Kbytes

256

a7 3.15 wamansdamiczanuanlunsdaudeyaninanusiumitsssdygnn
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wissndsyagninuadiumisnanuidnaunsy 128 Kbytes fiavgnanudiayaluy
Aadsiaun  uwsinseudeyaannmiseaniudn  missarsdnazaudeysanuinfen fu
elilddeyanm 1 Fad fideclimionanudendeysesnumiey 1 i iasan
sushmssdeyan  udesdayeacgnutnueenan 4 WiTRaMTeuNRUBNATUNIRG
Welfimuasnm mnmﬂi’ﬂqaﬂﬁmﬁ’{mtmmwanmm-ii'mﬁﬁ‘md’\qmuﬁq‘lumm%’na
frygrumugumssliiumiitanudy  deyaremisapandraniiuiluge  (pixel)
wauuaudayaeTgNIEIEeeNINEn 3 4R LATINIRMINERENINEN 3 4a YuAe
u‘jai'mgaqnﬂ"mﬂﬂm'muﬁ'mmmfiﬂmqumuau 128 auuide fissgneznendly 128 x 4
= 512 Aumi uasawRidayagnetanmitneands 64 fumis flavaenedly

° H ] o o AI
64x 4 =256 AUMHY TRzifssanmned A 3.17
a pixels 4 pixels 128 512

—

memory
64 memory H——» 1 monitor 256

(b)

16 pixels

4 pixels

@

gﬂ# 3.16 (a) uaman1grE8RNLIR (pixel)

(b) uamansaenadayaanmisgrandr liifuaann

11. D/A Converter
o H - -‘ ]
d9u129 D/A Converter Q:wwﬁflﬁlun'ls‘uﬂmi'ﬂqﬂmwmmaw'lﬁmnumﬂmw

nlnduundudygraunineurnenanaic  Inadenldledluludfa  (monolithic)
DAC0800 Fafifunmauim 8 bit 1Bunmatunsosielaansléiu  TTLCMOS,PMOS
uazleTasrnadulsa Wiuseduainiaus 10V fe +18V nszusiemimgeg (fs) wls

[N
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Lfs = (+Vref/Rref) x 255/256 §miuusadugrsdatluman

Lfs = (-Vref/Rref ) x 255/256 swiuussdusniuiiuay

Rref(R14) = R15

Tne Vref Faanndunsuiingegaresdoygyindunm dygynaundan

FEaziinlhda9as Video encoder gl

MSB LSB

+Vref

15
16 13 1
v
0.1 ?j a [0.1 v
[ s i
TN +V

217 3.17 naslanu DAC0800

12. peevlammas

2easlunnraadulamaaf ( Encoder Circuit) Lﬂuoqqsﬁqzmu&’tutmmﬁum,
ﬁtytmmﬁﬁm@u,d’tyzmm&im Vhiludyoyrasdsan (Composite Signal) fryqyrasiiian
Anrsuauiudyyiuaefiffaufasuda  sunsniieensetefimasifandaulunng
1Jsxnaum?1uiﬂﬁamuﬁ§aﬂz§u§umﬁ'lﬁmmmqqsuﬂmﬁﬁmﬂmﬁuamé'an‘nmLwiazqm
(tﬂutmﬁwﬁuﬂmé’mmﬁmﬁﬁmﬂmﬂmmﬁﬂnmmm fryynuiuma, ﬁ'turmmﬁﬁqﬁuuax
§iT00) Thannaniudneds el lEdy s

lun1eneaasld MC1377 189uF ¥ MOTOROLA usriidaulsynauvesgiinsalsing

o d
1 fefuamalunianwen 1
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Unn 4

NITNAKDIURKTHANITNANRDL

4 ;
annsA AN Mg uieing q i lfesnuuuuarnasauilugou dsenausian €9
spssasnudafyniiun®inn 10MHz  dauresasasuaedygruemaenitiudeyanis
pamea  dourevasiadiadiyryrcusnumie uazdauresdiroafenmisaaainen N
a‘d’ ' - o =l o dy < o v ] - [ 3
nustizonagluusiuasRinfAtaty Arssunginiseanuundsduilusieclduriueasiian
i r % 4 I — _ S
Filaneneuns M1 2 A1y INeSINNTONATAMUATUNATAIRAAT Bareslassuillvliaue
g J
\anvige
d o ALl . ’ z— 2 N\ <
iufintineudnilaauiarautiuaasiituiain - Aagnn liTuIAT898 ENa LRI
J ' o ‘ c’:’ i < dle o ] ' J
W@auseiuszndngunsoliudyuiainasmin  uaridrAtydesinsseudrududog o
v e @« o o - - -l ] ' «
Wuarenewaslndiunind i ety yrusuniu’slinaiuatnasnnsiadyonoasi
W LY
11-Jan-92 EiEES leCroy

09:08:42 Auto LS140

CHI 11 san,09:07:36
DC, BUL:Full
VeCenter -4 .22V
teCenter 1 .Sus

; CI'Q 11 Jan,09:07:36
DC, BUL:Full
UeCenter 4 .0V
teCenter 1 .Sus

|
i
|
i

i
i
| |
=2 A8 I J.‘.__.h._.h______._l

Smart Probe on CH1 TRIGGER on CHi
Not Connected i
_”.J‘\___ Line 275 ( 275) \

Field 3.4 CH1
CH2 MEASUREMENTS
Max 5.1v mean 4,26V
freq = 2= per e (i
fall - == pkpk 5.6V

519 4.1 usmaktyry1nuRsan(CH1) uazdtyryrou Horizontal Synchronous
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Foyoyrnsdsniussslu CH1 Wiudrygyraeiildannie? esnfladoygindasnss 3
gislaieinuauaunismetstannng ustirudnAgyettsBanedleuliunled LM 1881 e
azlifledsasananainnisAineiandtyoyans Horizontal Synchronous s lthiludtygoufiay

Wusndfiadygrnninuaqed usuuazaagaitersinisgulsuluusiaudy

11-Jan-92 Recallibration Suggested (SYSTEM CONFIG Menu) BilfE] LeCroy
09:24:17 Auto LS140
CH1 : 7 : 9&“ o
sV U@Center -4 .3V
100us ; : teCenter 7 .5us

CH2 11 s20,09:23:49
0C, BUL:Full

CHZ , UeCenter 4 .0U
sU teCenter 7 .Bus
100us CH1 { ; : i

CH2

T
Smart Probe on C§] TRIGGER on CHi
Not Connecte

.I‘y Line eI
Field 1,4 cHi

CH2 MEASUREMENTS

max 5.4V mean 2.96Y
freq =) xS\ per -{-7= =~
fall ~\&25)/- pkpk 5.3V

517 4.2 CH1 uamsgyrurauiininuaszeziaanluniseudays

CH2 usmstyryrnufinmmuaszaziaa lunsidaudeys

funaldddygramduiaimualunadsuieysiinouiidu 4 winsesdygnns
4 muelunnsgnu Wardtygyrndsanivualunisenudeyadly 1 ArueanluifFey
- o - ° - e - - <l - %
Waufudggrunuaiwiu 1 @l azlidwinduned mszasiueamlumadsudeya
avldiaaufies 1 Tu 4 dowsie 1 @unw usieanlunissudeysasiviniy 1 Wunmwasin

Wlsidtysyrnueimnitlaly 1 idunaw azfidoygoades 1 1u 4 daurasniningu
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11-Jan-92 EBIEES] LleCroy
09:31:05 Auto LS140
CH1 11 Jan.09:30:83
CH1i { DC, BUL:Full
BU UeCenter -4 .3V
Ens : : ‘ t8Center 378us
UQ 11 Jan ,09:30:83
! DC, BUL:Full
cH2 i UeCenter 4.0V
sU téCenter 375us
Sms  CH1 CH3 11 san,09:30:83
DC, BUL:Full
CH2 UeCenter S .44U
CH3 teCenter 375us
2y
Ems
CH3p
T
Smart Probe on CH1i TRIGGER on CHi

Not Connected
.I\\ Line 2200\ 2273
Field 1,4 CH1

CHZ2 MEARSUREHMENTS

max 5.4V mean 2.38Y
freq - - = per e
fall -V -Fp )= pkpk 6.6V

7171 4.3 CH1 uamsdtygyrouuamazaildlunisidsuuazeu reiadun
CH2 ugmftycyrnsuaniasan i luniad suuazenu seNasmans

CH 3 uamadnoaunIn 1 sy

lunsdsuuardudayaasnasinadifediu laeluiitauyidndudsumadegas

hlumissanudndiaft doumicganaand 2 asinisanuaindaysidumiinadeuwd

' v < o o [ dv o
NqﬂﬂuuﬂqHQZﬂﬂUﬂuﬂﬂqQUﬂﬂ‘]wﬂﬂ
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11-Jan-92 EBOEES] LeCroy
09:54:17 Auto LS140
CHI 11 Jan,09:54:08
CH1 : i DC, BUL:Fuil
10V UeCenter 14 .7V
B0us ‘ : : i teCenter 3 .8us
‘ CH2 11 san,09:54:08
i : :DC, BUL:Fulil
CH2 ; UeCenter 2.3V
10V CH3 ‘ I | I' J l l' Ty l ' i teCenter 3 .8Bus
E0us 3 —— r— " bteesreiaing : .. ..m.”””;cﬂs i3 hha Riike 08

10C, BUL:Full
 U@Center -12 .8V
17 teCenter 3 .8Bus

10U : ‘CH4 11 Jan,09:54:08

E0us 0C, BUL:Full
CH1 i UeCenter 27 .8V
 teCenter 3 .8us
10V i lll lII lll
cs0us CH+4 . o

RN
Smart Probe on CHi TRIGGER on CHi
Not Connoeto! r_j ; 250my LFR ;:?AL—
Ll 4 Dropout 30ns
CHZ MEASUREMENTS
Max S.8Y mMean 2.2V
freq =Y oA VA per o) G
fall 2QGN 3 pkpk 6.4V

g’ﬂﬁ 4.4 CH1 u.amd’tu:u'1mmnQmﬁanm?ﬁﬂu‘iﬂyaﬂmﬁ 3
CH2 ugmsfinynnpspadennadnuieyadesi 2
CH3 uameftyqrniauRuRennadeufayadasd 1
CH4 usmsfynnnirauRudennIndsudesatesi 4

el dunm( 1 Hor ) gnusiseanidlu 4 douidu i lddnygrnusagi 4.4 1fluss

v
o @ =

A ' L% ' © o ° L34 d. -l ' ©
@endnar i ANeINNaY ‘nﬂmﬂzg‘amﬂt‘nﬂuaﬂﬂluuwmmwmuuummm 11u

4 gaurnsdieyaas e 1 1 dunwvindu
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11-Jan-92 LeCroy
03:51:34 Auto LS140
cHt e
10y i : i ygCenter 28 .5V
Enms . { i te@Center 37S5us

i - CH2 11 san,09:851:27
cuz.........._-mm . v DC, BUL:Full
i ! ] i U@Center -20.2V

10V ! ‘t@Center 375us

Ems m‘.—m-m o ot o C|'|3 e PSR
CH3 ; ; o e ' DC, BUL:Full

; { : i UBCenter -7 .4V
a.B i I t : J T t@Center 378us

- RN L o 1 e 25 A0 PRI S
ns T i : Fu
Fhe £ ! Uiécntor 10 .2V

{ t@Center 375us

10U i : '
Eiis CH 1—-—-————-‘ -—--—-———-—-

. )
Smart Probe on CHi TRIGGER on CHi
Not Connecte r_l 1 ZSUHU LFR t‘:\“/\—
Pttt Oropout 30ns
CH2 MEASUREMENTS
max 5.4V mean 1.38Y
freq F @) per & e
fall A &y /m pkpk 6.4V

7171 4.5 CH1 usmedygrnsnaupuidennindsuiayadesd 4 1u 1 Rad
CH2 ugmetyryrnemauauidanmadeudayateh 1 T 1 Aas
CH3 usmdtyasnaunudannadaudayatadd 2 u 1 Aas

oM o
CH4 wamftyruuasvaudannisilisudeyates 3 1u 1 Aad

- ' s g day &
Wuktyrnadsanuiudn gondlugu 4.4 wsilunliasinisdiuaunligeau az
waaududyrnie Vertical Waisndanlimisgaausminanunielu 1 duninuda

' © o = o o :’/ v 4 -+ : v o
PUIRIAMMUAINTNNTULINEN 4 A muumnmm{mtmmmﬂnu'lmmnn 89
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11-Jan-92 Recalibration Suggested (SYSTEM CONFIG Menu) Bl LeCroy
09:56:44 futo LS140
a O spg oo
2V : U@Center -1.18V
20us i . : i teCenter 1.5us
I ' l l . : l l CH3 11 san,08:56:33
i : : O8Center =12 .6u
Eﬁa 2 Et!tontor I.Sds

20 :
us CHl*~Lq.h__1I_J.1‘“"'“““h-u1J-.r**""_'”“‘"quj-L'"“

1\
Smart Probe on Cﬂl TRIGGER on CHi
Not Connecte .
_“.J\_Lme 564 ( 251) o
Field 2,4 ¢
CH2 MEASUREMENTS
The trace selected as measurement

source mMust be switched ON before
rmeasuremnents may be displayed,

o . . o
717 4.6 CH 3 usmadtyny1nilun1sAauaunIse NI IMinA14an

CH 1 ftyeynugiuuud

lunsgudayaainuiananiudtduagldioainiu 1 Hor wed(usilunisldau
rslassauiianaasinmadaugudeyaliiie 1 Hor eremgluiihaduunadu ) fygon
: v 1 o o - ° o o a o J -l
%4z Enable Wimdagauamnau Jeasinuasunuiiasiasnudoygraililunaday

MUIBANNAN



11-Jan-92
09:57:46

CH1

55

LeCroy

Auto LS140

L CHL 11 Jan,09:87:31

200ns

CH3 ™

AN

200ns

_H
iy

i

|

]
i

L

R S

Snarﬁ Probe on CH1

ot Connecte F

-

TRIGGER on CHi

Line

251 ( 251)

Field 1,4
CH2 MEASUREMENTS

The trace selected as measurement

source must be switched ON before

measurenents may be displayed,

P -
717 4.7 CH3 uamityguaumiuAunIade

CH1 Atyryrnugiinund

CHi

DC, BUL:Full
UeCenter -1 .15V
teCenter 1Bns

CH3 11 Jan,09:67:31

\| DC, BUL:Fuil

Yelenter ~-12 .6V
te@Center 18ns

Koy rnstiasimindleuiudginaunanisanuiugs  esusidnavasuiy

o ) A Y
wuluauasfias  inszazdumaslddgrouenimnlluanmaiisenimuansusduily

Aty REALTIME



11-Jan-92
10:02:05
ot TR P
7 (5 ] W NN R S A
CH3
5V
10ms 1
CH2
)
i0ms
el i 2 WM [/ = S I,
1\
Smart Probe on CHi TRIGGER on CH1i
cosheti o o ™ Line 251 € 251) v
Field 1,4 CH1
CH2 MEASUREMENTS
Max 5.4V mean 2 .62y
freq LR per - ==
fall s pkpk 6.7y

- -l
717 4.8 CH1 uamadtyoyrcudsan
CH2 uamednygyrnumauannisnauluiagusn

CH3 uamaftyryremauauniIsineuluiasy 2

dryeyrniililaaupunisinaiuras Buffer theldlunisadunisinauiiasilas i

i o o -: © el & 0 3 & o dl ' 8. @
NUIEIAMININAM 1 ENINTLYeU Buffer NUITYA/LIUN UM NUBAINANAMN 2

Ymsgu Buffer fazvanisiendayseanty

56

lIIIIII LeCroy
Auto LS140

CHT 11 Jan,10:02:00
0C, BUL:Fuil
veCenter -3 .97V
t@Center 750us

CH2 11 Jan.10:02:00
DC, BUL:Full
UeCenter 1.8V
teCenter 750us

CH3 11 san,10:02:00
BUL:Ful

DC
U!fonttr 9.0V
t@Center 750us

'
i



11-Jan-92 Recallibration Suggested (SYSTEM CONFIG Menu)

i URCenter 1.

10:09:45
CH1 i RN S ;
zgo ! i i i
1 us 1 N o i g | (ol B
CH iy hlphi&phi& !
pe i
; + i e awﬁf. ++ + I e o
CH2 onaz 1 !
U b |
100ws - +— : B
4 i {
i t ! _
e I 1 i !
*“‘* e > 1 "'4{*’ T, VR *“‘;
S AN N,
i > il W
Smart Probe on CH1 TRIGGER on CHi
Not Connecte
_“,r\_ Line 289 ( 289) “V‘
Field 1,4
CH2 MEASUREMENTS
Max 5.1¥ mean 4 .30V
freq ALY LR per - ===
fall === - pkpk 6,2V

57

LeCroy

futo LS140

CHI 11 Jan.10:09:39
pDC, BUL:Fuli

UfCenter -3.87V
t@8Center 7 .Bus

11 Jan,10:09:38
DC, BUL:Futl

J o 1 -‘ ' A
7117 4.9 usmasumiad wsiuresntse il sudaya il as 1

H e ' 1 l’d
71171 4.10 uamemwmisgainareanss I sudayalulady 1

11-Jan-92 Recalibration Suggested (SYSTEN CONFIG Henu)

10:08:45
2V
100us ] = i
CH1 : M
\ ) Bl
T {
b I I U o v S B B O e =+ 4
cHa i ¥ i ]
su i i ; 1
100us J— } S Sdmmmr —— s —
i i ! i
! i 1 :
_— 1 z
} ISR SN (RN — SRR |
M t |
| | 3 ! ]
4 '1‘ = = = 5 t -

Smart Probe on CHi
Not Connccteg

TRIGUER on CH1i

_".J\_ Line =~ 289 ¢ 289) L
CH2 MEASUREMENTS

nax S.1v mean 4,30V

freq bt ol per e oy

fall ! L pkpk 6.2V

teCenter 7 .5us
LeCroy
Auto LS140

CH1 1: Jan.10:09:39
0C, BUL:Ful|
VeCenter -3 .97V
t@Center 7 .Sus

CH2 11 Jan,10:09:39
DC, BUL Fuil
Vvelenter 1.8V
teCuenter 7 .5us
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11-Jan-92 LeCroy
10:12:36 Ruto LS140
o N | SH1 agutpngio e
2u i 1 U@Center ~3 .97V
S0us 3 teCenter 3 .8Bus
RS T AR T al CHZ 11 Jan,10:12:29
CH x’ ﬁf‘ H‘f‘ ‘\u}‘gﬂrﬂm‘ﬁﬁ L | Delenter §.0U
+ t@Center 3 .8us
BEE oo o ot N M LSRRGS sans T e e
BU i - l 1
S0us e e e
i
KT Pt . b
A Sl N B e e
i + i
| J
AR L T 21
Snark :r g:nggt.!‘ TRIOGGER on CH1 @
__r.l\__ Line 597 ( 284)
Field 2,4 CH1
CHZ MEASUREMENTS
Max 5.1y mean 3.71Y
freq 1 A5 per s o
fall e e pkpk 6.2V
J L3 ' A‘ L% 1 -l v c-l-‘
gﬂ‘(l 4.11 WRAIATUNUILS unu‘nmm?ﬂ'mmﬂquﬂﬂam 2
11-Jan-92 LeCroy
10:11:45 Auto LS140
CH1 ; ! ! T Elgg 33 Jan.10:11:26
20 { b ! i UeCenter -3 .97V
S0us et } 3 i t@Center 3 .Bus
: o = T ) LA S N Clﬂ 11 Jan,10:11:26
|- 1 O L n"F"'(FD:‘Ni‘ BUL:Ful |
“EH | Vetanter iiey,
G . W W /PN o | |
unzr——-—l-—— | |
N R _‘1 f4~—4-'—§-—~—«-—~—1—-++—a- 2R SR AP
CH2 j st .
s i Y i : - i ‘,!._ g Y <o
S0us i f —; :r f -}
= 4 i 5
i i
T !
k... ¢ 34 T L4 = k. e § B
Smart Probe on cgl TRIGGER on CH1
Not Connecte —_"'J\_ Line 340 ( 22) @
Field 2,4
CH2 MEASUREMENTS
Max 5.1V rean 1.30V
freq ikl i per < S =
fall g pkpk 5.9¥

717 4.12 uanssumisgafinaaasnisanuieudiayalufash 2
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MOTOROLA
'+ =m SEMICONDUCTOR
TECHNICAL DATA -

MC1377

L

COLOR TELEVISION

Advance Information RGB to PALNTSC ENCODER

LT

H
s
g COLOR TELEVISION RGB to PALNTSC ENCODER
1 I ... an integrated circuit used to generate a composite TV signal
5% from baseband red, blue, green and sync inputs. The MC1377 has “
lf‘“ t color subcarrier oscillator, voltage controtied 90" phase shifter,
’I‘: 3 two DSB suppressed carrier chroma modulators, RGB input ma- , P SUFFIX
i }‘n trices and blanking level clamps. It can be operated with very few ' PLASTIC PACKAGE
;’x.“} external parts, but has the pinouts for a fully implemented, top CASE 738 ;
{Tiii quality composite signal. itis ideal for encoding signals from color 3
l? ; cameras and graphics generators. DW SUFFIX )
* 4 @ Reference Oscillator Self-Contained Or Externally Driven PLASTIC PACKAGE 20 i B
z?,' @ Nominal 90° £3.0° Axes Are Optionaily Trimmable CfSSOE 27:L1)D \
i e Simple PAL/NTSC Switch
f o Lumnance And Chroma Channels Can Accept Delay
Line/Bandpass Elements Or Direct Connection ORDERING INFORMATION
o Provides DC Relerence To Permit Dircct Drive To RF Modulator Torgper sture
Device Range Package
MC13770W S0-20L
MC13TIP l °"_?° ¢ Plastic OIP J
¥
FIGURE 1 — BLOCK DIAGRAM AND APPLICATION CIRCUIT
vee .
358 SRS ‘7\/&!“}{"3'1('“ - @ 1
Pyt G- }9 A ‘J’&'z Yo N OL = - TOKO166NNF
M, r- B - e . 1 - 10264AG
£. ‘_?:4- S ";‘; e [ - =T P _:\I I~
P oltage 1 1 s2v ! . 220
e=p N B?jlca' Countolled b g = ,/"/ ! Regutator 1: Switch Ao Q10062
T ' . ‘ o . - _j‘ 0 180 J 43
Iy _-—._--_—_J - - - [ .
18 i

G

0]

s

Tt

e

b e

b o i 2 s - -

-

S e VN2 o B WKW % o1
g ; - "—J_j Chioma ‘0‘_‘;“’3_ Cﬁ 4733

=

tnputs:-1.0V p-p

220! [M 2 e ] e B
i ESg r","_" A oY i_ VA7 A
T -Y . B-Y . 0.1
NTSC PALNTSC Burst - .-1 R Y i -8 v 8-v c_:f'z 1
PAL ~Q-* " 0 ol Pulse | ! N PR Clamp 11 2.5
- . — .,
Setect 20 D"T..,}‘ <T Bl L S an
—— — |-
t R-Y .
Line ‘Burst i ._-__.._._.._..,..r )
Drive iFag - >R-Y By 4 Ctamp 3 Z—K—4 Composite
1 i ] Sync E__:__ Video
Latching Dual Output
¥ Color Ditiarence and utpul SN
R =1 C ara- -
ame ome Lurunance Matrix Amplitier. 9-001(25Vp-p
15 G 101
= en L Clamp >
\ 1 [\ N - i -1 1
! I N .Y Y L
i Z T 31' 4 j’_ 51 [ K =
1, Composite 15 uf ~ 15 uf A *
S0k 82V Sync Input T 1‘5 uFT 10k 1.0 &
0.001 R 9OG ;)
s 400 ns
Y Delay

This document contains intormation on a new p

roduct. Specitications and information herein are subject to change without notice.
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|

ODER

IFFIX
PACKAGE
E 738

Package

S0-20L
Plastic DIP

443
MHz

Composite
Video
Qutput

—O
25Vp-p

!

MC1377

MAXIMUM RATINGS

Rating Symbol Value Unit

Supply Voltage vee 15 Vdc
8.2 Vdc Regulator Qutput Current IREG 10 mAdc
Operating Temperature TA Oto +70 ‘C
Storage Temperature Tstg -6510 +150 “C
Junction Temperature Ttmax) 150 °C
Power Dissipation, package PpD 1.25 w

Derate above 25°C 10 mwWrC

RECOMMENDED OPERATING CONDITIONS

Supply Voltage 122212 Vde
Sync Tip Level ~05t0 +1.0 Vdce
Sync, Blanking Level +1.71t0 +8.2
Red, Green, Blue Inputs (Saturated) 1.0 Vp-p

ELECTRICAL CHARACTERISTICS (Vg = 12 Vdc, T4 = 25°C, Circuit Of Figure 3 Unless Otherwise Noted.)

Characteristic Pin No. Min Typ Max Unit
Supply Current 14 20 32 40 mAdc
Oscillator Amplitude 18 - 0.5 — Vip-p)
External Subcarrier Input (Oscitlator Components Removed) 17 - 0.25 - VRMS
Subcarrier Input: Resistance 17 -— 5.0 _ k 1
Capacitance -_— 2.0 - pf
Modulation Angle (R-Y) to (B-Y) — 85 S0 95 Degrees
(R-Y) Angle Adjustment 19 - 0.25 _ Deg/pA
R, G, B Input For 100% Color Saturation 3.4,5 > 1.0 — Vip-p
R, G, B Input: Resistance 3.4, 5 — 10 - kQ
Capacitance —_ 2.0 pF
Sync Threshold (See Figure 2e) 2 — 1.7 — v
Sync Input Resistance (Input > 1.7 V) 2 — 10 — k)
Chroma Output Leve! At 100% Saturation 13 _ 1.0 _ V(E'p)
Chrome Output Resistance 13 — 50 - n
Chroma Input Level For 100% Saturation 10 - 0.7 - Vip-p)
Chroma Input: Resistance 10 -_ 10 - Kk
Capacitance - 20 —_ pF
Composite Output, Syna s y_ 0.6 - Vip-p)
tuminance ol 14 —_
100% Saturation
{See Figure 2d) Chroma — 1.7 —_
Burst —_ 0.6 —
Output Impedance {See Note 1) 9 - S0 - ]
Lumi Bandwidth {3 dB), Less Delay Line 9 — 8.0 —_ MHz
Subcarrier Loakage In Qutput 9 —_ 20 - mVip-p)

Note 1: Output impedance can be reduced to less than 100 by using a 1600} output toad from Pin 9 to ground. Power supply current will increase

to about 80 mA.

See Application Note AN932 for further information.

MOTOROLA LINEAR/INTERFACE DEVICES
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(a}

{b)

{c)

d)

{f}

{9

th}

i}

FIGURE 2 — SIGNAL VOLTAGES
(CIRCUIT VALUES OF FIGURE 1)

—r———
10V (p-p)
J _
oV {p-p) I
B e
10V (p-p) l I |
)
5.0
3.0 4
82Max 4y e em o -\
1.7 Min «U————i}-
1.0 Max 4 = b
oH ! | -
-0.5 Min {4/ L
10.5

10.0 4

9.5 4
4.35

4.0 4

3.65

L

26

o4

2.1

MC1377.

100%
Green
input
{Pin 4)

100%
Red
input
(Pin 3)

100%

* Blue

Input
{Pin 5}

Composite
Output -
{Pin 9)

Sync
input
{Pin 2)

Chroma
Output
(Pin 13}

Chroma
fnput
(Pin 10)

Luminance
Output
{Pin 6)

tuminance
Input
{Pin 8)

APPLICATION NOTES

. R.G.B. Inputs should be set up to be 1.0 V p-p for
fully saturated levels. This is not arbitrary, since sync
and burst levels are internally fixed. The large (15 uF)
input capacitors of Figure 1 are needed for the 50/60 Hz
vertical component.

Subcarrier Oscillator. The internal common-collector
Colpitts can be free run or it can ezsily be pulled in by
a lightly coupled signa! from a “master” into Pin 17.
Also, it can be disabled entirely and a 0.25 VRpg signal
driven into Pin 17,

Modutator Phase Angles are quite accurately estab-
lished internally. Taking (B-Y) as 0°, burst is at 180%, and
the angle of (R-Y} is 90° +3.0". The (R-Y) angle can be
“tweaked.” For example, 470 k{1 from Pin 19 to ground
will increase the (R-Y) to (B-Y) angle about 3.0°. Pulling
Pin 19 up will decrease the angle.

Composite Output is dc referenced and can be direct
coupled to an RF modulator as shown in Figure 3. In
this case, the 8.2 V regulator output of the MC1377 is
divided down to 5.8 V to provide the zero carrier ref-
erence to Pin 1 of the MC1374.

Burst Generation is provided by a sync triggered
ramp on Pin 1 and two internal level sensors. Since the
early part of this ramp Is used, it is quite accurate. Fixed
R-C values are feasible, as shown in Figure 3.

Sync Input can be varied over a wide latitude but
neverless must be applied correctly. The typical ac cou-
pled sync signal has very little positive value and will
require a pull-up resistor 1o 8.2 Vdc at the input. The
sync input is 8 10 kfU/10 kQ divider in the base of a
common emitter stage. For PAL operation, the correctly
serrated vertical sync interval must be used, in order to
continuously trigger the PAL flip-flop. “Block” vertical
sync can be used for NTSC.

(R-Y)}{B-Y)(~-Y) signals are generated to NTSC values
(£5.0%) in the input matrices. They are dc clamped at
black level by a sync driven clamp. Burst amplitude is
internally fixed to correspond to sync level, altowing for
3.0 dB loss in the chroma bandpass filter. if the filter is
not used, as shown in Figure 3, a resistor divider shouid
be inserted between Pin 13 and Pin 10 to provide the
proper chroma level. When the chroma bandpass is not
used, the (-Y) delay line should also be removed, but
the 1.0 k1.0 k divider from Pin 6 to Pin B shouid be
retained.

MOTOROLA LINEAR/INTERFACE DEVICES




U6264A

Features

(3 8192 x 8 bit static CMOS RAM
3 70 and 100 ns Access Times
[3 Common data inputs and
outputs
(3 Three-state outputs
{3 Typ. operating supply current
70ns: 45mA
100 ns: 37 mA
{J Data retention current
at3V: <10 pA (standard)
{1 Standby current standard < 30 pA
(3 Standby cument low power
(L<10pA
0 Standby cument very low power
(L <1pA
(3 Standby cument for LLversion
at25°Cand 5 V: typ. 50 nA

(3 ESD protection > 2000 V
{MIL STD 883C M3015.7)
0 Lstch-up immunity > 100 mA
(3 Packages: PDIP28 (600 mil)
SOP28 (300 mif)
SOP28 {330 mif)

Description

The U6264A is a static RAM manu-
factured using a CMOS process
technology with the following ope-
tating modes:

- Read - Standby

- Write - Data Retention

The memory armay is based on a
6-transistor cell,

The cireult is activated by the rising
edgeofEZ!_@tEl = L), or the falling

Standard 8K x 8 SRAM

DQO - DQ7. After the address
change, the data outputs go High-Z
untl the new read information is
available. The data outputs have no
preferred state. If the memory is
driven by CMOS levels in the active
state, and if there is no change of
the address, data input and control
signals W or G, the operating cur-
rent (at lo = 0 MA) drops to the
value of the operating cument in the
Standby mode. The Read cyde is
finished by the fafling edge of E2 or
W, or by the rising edge of ET,
respectively.

Data retention is guaranteed down
10 2 V. With the exception of E2, alt
inputs consist of NOR gates, so that
no pull-up/pull-down resistors are

O TTL/CMOS-compatibie edge of E1 (at E2 = H). The required. This gate circuit allows to
3 Automatic reduction of power address and control inputs open  achieve low power standby require-
digsipation in long Read or Write simultaneously. ._According 0 the ments by activation with TTLdevels
cycles information of W and G, the data  t00.
3 Power supply vottage 5 V inputs, or outputs, are active. if the circuit is Inactivated by
{0 Openating temperature ranges: During theactive slate (E1=Land E2 = L, the standby current (TTL)
01 70°C E2 = H), each address change drops to 150 pA typ.
25t085°C leads 1o a new Read or Wite cycle.
-4010 85 °C in a Read cyde, the data outputs
{3 Quality assessment accordingto  are activated by the falling edge of
CECC 90000, CECC 80100 and G, afterwards the data word read
CECC 90111 will be avaitable at the outputs
Pin Configuration Pin Description
nc. 11 Vo2 vce
A12{12 27 1 W We)
A7{s 26 [ E2(CE2)
A4 25128 Signal Name | Signal Description
AS[]S 241143 A0-A12 Address Inputs
:341-':3 ::gg:__ |DQ0-DQ7 | Datainfout
Hl PDIP OF) = ip Enable
A28 SOP 21[atw0 :; g:pe ”;
ATLye 20 L1E1 G Ou:m Erable
A0 ] 10 18] pQ7 — -
pae ] 11 18 5 pas w Write Enable
pa1 ] 12 17 pas vCC Powaer Supply Voitage
Top View

December 12, 1997
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U6264A

Btock Diagram
A o -
AS o o
% owl B § Meﬂk\:‘yycat
a7 oo 388 o £ -
A8 o ;g £ 256 Rows X
ﬁ1 ool 2 & 256 Columns
A12 oo ol Bt
_ 4
A0 o= @ H |
Al O % g
A3 o 55 - 5 - Wsr:gsew‘{‘:gb -~ o le—so DGt
AlG o= 8§ 8 | P o DQ2
in l 8 je—eo pas
} i ] g la—0 DQ4
Add > § a—e-0 DQS
Change GClock - ta—»o DQE
Detactor enerxtor
ta—eo DQ7
I S B |
£2 Vec  Ves W @
3)
Truth Table
Operating Mode El E2 W G DQo - DQ7
Standby/not p L Y 1 High-Z
selected H -« . - High-Z
fntemal Read L H H High-Z
Read L H L Data Outputs Low-Z
Write L H * Data Inputs High-2
*Horl
Characteristics

All voltages are refarenced 10 Vgg = 0 V (ground).
Aldumcbrlsicsaravaldhnepmrsmplyvoﬂng-mmmdhheopemhgnmpemmwspodfm
Dymndcmammmambasudonadseandhnmofsm\s.mwmdbemen10%and90%otv.. as wellas
input levalg of Vy = 0V and Vy, = 3 V. The timing reference level of ali input and output signais is 1.5V,

with the exception of the tg,-times, in which cases transition ls measured + 200 mV from staady-state voltage.

Maximum Ratings Symbol Min. Max. Unit
Power Supply Voltage -Voc 0.3 7 v
Input Voltage Vi 03 Vee +0.5 v
Output Vollage Vo -0.3 Vee+0.5 v
Power Dissipation Pp - 1 w
Operating Temperature C-Type Ta 0 70 °C
G-Type 25 85 °C
K-Type -40 85 °C
Storage Temperature Tey -55 125 °C

ZMD 300 December 12, 1997



U6264A

Recommended
¥ Min. Max. Untt
Operating Conditions Symbol Conditions
Power Supply Voltage Vee 45 5.5 \'%
Data Retention Voitage Vecpn 2.0 \)
input Low Voltage” Vi, 0.3 Q0.8 \
Input High Voltage Vi 22 Ve +0.3 v
* -2V at Puise Wicth 10 ns
Electrical Characteristics Symbol Conditions Min. Max. Unit
Supply Current - Operating Mode lector) | Vee =55V
Vi =08V
A\ =22V
Standard tew = 70ns 70 mA
tw =100ns 60 mA
Low Power (L) tow = 70ns 70 mA
tw =100 ns 60 mA
Very Low Power (LL) fow = 70ns 55 mA
tew =100 ns 45 mA
Supply Cument - Standby Mode 'CC(SB) VCC =55V
(CMOS level) Vei=Ve =V-02V
or VE2 =02V
Standard 30 pA
Low Power (L) 10 pA
Very Low Power (LL) 1 QA
Supply Current - Standby Mode foceayt | Vee =55V
(TTL level) Vgi=Vg =22V
or Vg =02V
Standard 5 mA
Low Power (L) 5 mA
Very Low Power (LL) 3 mA
Supply Current - Data Retention lecomy | Veeomy = 3V
Mode V'ET = VE2 = V(x:(on) - 02 V
or Vi =02V
Standard 10 pA
Low Power (L) 10 pA
Very Low Power (LL) 1 HA

December 12, 1997 301 ZMD




U6264A

Electrical Characteristics Symbol Conditions Min. Max. Unft
Output High Voitage Von Vee = 45V 24 v
lon =-1.0mA
Output Low Voltage VoL Vee =45V 04 Vv
'OL = 3.2mA
Input Leakage Current
Stendard &
Low Power (L) High lins Vee =55V 2 HA
le = 55 Vv
Low llL VCC = 55 v -2 ]J-A
V“_ = 0 V
Very Low Power (LL) High I Vee =55V 1 pA
Vir =55V
Low In_ Vw =55V -1 p.A
V"_ = 0 V
Qutput High Current lon Vee =45V -1 mA
Vou =24V
Output Low Current low Vee = 45V 32 mA
VoL =04V
Output Leakage Gurrent
Standard &
Low Power (L)
High at Three-State Outputs lorz Vec =55V 2 HA
Low at Three-State Outputs lowz Vee =55V -2 pA
Voo = 0V
Very Low Power (LL)
High at Three-State Cutputs lonz Vee =55V 1 HA
Vou =55V
Low at Three-State Outputs loiz Veo =55V -1 - A
VOL = 0 V

ZMD 302 Detember 12, 1997



U6264A

Symbot Min. Max. Unit
Switching Characteristics
Alt. {EC 07 10 07 10
Time to Output in Low-Z te tax) 5 5 10 10 ns
Cycle Time
Write Cycle Time twe tow 70 100 ns
Read Cycle Time tac ter 70 100 ns
Access Time
E1 LOWor E2 HIGH to Data Valid tace g - - 70 100 ns
G LOW 1o Data Valid toe ‘I(G) ~ - 40 50 ns
Address to Data Valid taa taga) - - 70 100 ns
Pulse Widths
Write Pulse Width we twwy 50 70 ns
Chip Enable to End of Write tow Wi 65 80 ns
Setup Times
Address Setup Time tas tawa) (4] 0 ns
Chip Enable to End of Write tew e 85 90 ns
Write Pulse Width twp teuw 50 70 ns
Data Setup Time tos L) 35 40 ns
Data Hold Time toH oy 0 0 ns
Address Hold from End of Write tan L7 0 0 ns
Output Hold Time from Address ton (¥R 5 5 ns
Change
E1 HIGH or E2LOW o Output in tipce tais(E) 0 0 25 35 ns
High-Z
W LOW to Output in High-Z tzwe tawom 0 8} 30 35 ns
G HIGH %o Output in High-Z Yzoe tuise) 0 0 25 35 ns
Data Retention Mode E1-Controlled Data Retention Mode E2-Controlled
45V Yo sy Voo
\ V, 22V / V, 22V E2
22v \T—_—b_/ 2V \ tor_ | DataRetention | 1.
ata Retontion 1
v 8V
ov — Veapm <02V o
Vm 2VOC(DR) -02Vor VE2(DR) 0.2V
V(x;(m:o -02Vs VE1(DR) < Vcc(pn) +03V
Chip Deselect to Data Retention Time tor: min Ons
Operating Recovery Time tree: min tgn
December 12, 1997 303
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Test Configuration for Functional Check

/ \ T SN\ sV
L— Ao Vee ?
- A1
e
2% M pa [ 4 []96"
Vuo— 2 £ 42 bas [ 28
g 3 A7 DQ4 b—ud g a
L b RS- R mm
£
Ve o— § % : Q}? DQ7 —o g % v
g2 L 1A 8% o
8 E 22 _J_
g. 3 = ] g 1)
£ —El 30pF
1 E2
=P Ves 9510
N/ N N/
¥ In measurement of tue, tasw), tais(q) the capacitance is 5 pF.
Capacitance Conditions Symbol Min. Max. Unit
Input Capacitance \\;"C ] 3‘0 \ (o} 8 pF
| =Vss
Output Capacitance ’fl', :;;ltlgz Co 10 pF

All pins not under test must be connected with ground by capacitors.

IC Code Numbers

Example
Ue264dA D G 07 L

Type _____j—— T I
Package Internal Code

D =PDIP
S = SOP (330 mil)
$1 = SOP (300 mil)

Operating Temperature Range- ower Consumption
C = 0t070°C = Standard
G =-251085°C L = Llow Power
K =-401085°C Access Time LL = Very Low Power
07= 70ns
10=100ns

The date of manufacture is given by the tast 4 digits of the mark, the first 2 digits indicating the year, and the last 2
digits the calendar week.

ZMD 304 December 12, 1997
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@ MOTOROLA

Crystal Oscillator

The MC12061 is for use with an extemal crystal to form a crystal

MC12061

controlled oscillator. In addition to the fundamental series mode crystal, two

bypass capacitors are required (plus usual power supply pin bypass
capacitors). Translators are provided intemally for MECL and TTL outputs.

CRYSTAL OSCILLATOR

® Frequency Range = 2.0 to 20 MHz
& Temperature Range =0to + 70°C
® Single Supply Operation: +5.0 Vdc or—-5.2 Vdc

® Three Outputs Available:

1. Complementary Sine Wave (600 mVpp typ)

2. Complementary MECL

3. Single Ended TTL

ASC
Flter

Figure 1. Block Diagram

Sire Wave

TYPICAL CIRCUIT CONFIGURATIONS
Note: 0.1 uF power supply pin bypass capacitors not shown.

@ 50V

J')l'"——i
TQ1QEQHQ4Q ,

107 —O—e
b =
*od- ot
-0—e

u
-0+
15
+-0]
2
-0
3

} MECLOW 10

Hil

Figure 2. Sine Wave
Output

CRYSTAL
REQUIREMENTS
Note: Start-up  stabilization

ime is a function -of

+50V
7fm(1
+
2 Out

- T
n Out

T

Figure 3. MTTL Output

SEMICONDUCTOR
TECHNICAL DATA

16

P SUFFIX

PLASTIC PACKAGE

CASE 648

ORDERING INFORMATION

Operating
Device Temperature Range{ Package
MC12061P | Tp =0°to +70°C Plastic
+50V ]
7 l I . 10t l 6@ 40,
-O—e + ’} O—e
2 Out
MECL - MECL
A ¢ <
2 - " } 2 -
—O—e

Figure 4. MECL Output

15 ; ) o
" Il

Figure 5. MECL Output

{+5.0 V Supply) 52V Supply)
Characteristic MC12061
Mode of Operation Fundamental Series Resonance
Frequency Range 2.0 MHz — 20 MHz
Series Resistance, R1 Minimum at Fundamental
Maximum Effective Resistance RE(max) 155 ohms

® Motorola, Inc. 1997

RevS




SEE W Tdmw e .

Figure 10. MECL Translator Load Capability Figure 11. TTL Translator Load Capability

Veo=+5.0V
Voo =+50V 50V

1 % 0.1uf

Figure 12. Nolse Measurement Test Circuit

ANALYZER SETTING

Video
Measurement Sweep Bandwidth Fitter

Noise Floor 50 kHz/div 10 kHz 10 Hz
Close-in Noise | 20 kHz/div 10 Hz 10 Hz

20c3 OdpF To HPB552B/538

Spectium Analyzer
6{'[}}5 B_i_ _;750

or Equiv

MOTOROLA RFAF DEVICE DATA



&National Semiconductor

DACO0800/DAC0801/DAC0802

8-Bit Digital-to-Analog Converters

General Description

The DACO0B00 series are monofithic 8-b2 high-speed
cument-output dighalto-analog convesters (DAC) featuring
typical settfing times of 100 ns. When used as a mukiplying
DAC, monotonic parformance over a 40 to 1 reference cur-
rent range ¥ possible. The DAC0B00 series also features
high compliance cumrent outputs to allow dif-
ferential output voltages of 20 Vp-p with simple reststor loads
as shown in Fgure 1. The reference-to-full-scale current
matching of better than %1 LSB eliminates the need for
full-acale trims in most applications while the nonkneariies
of better than 0.1% over temperature minimizes system er-
ror accumidations.

The noise immune inputs of the DAC0800 series witl accept
TTL levels with the lagic threshold pin, V., grounded.
Changing the V. potential will allow direct interface to other
fogic families. The performance and characteristics of the
device are essentially unchanged over the full 4.5V to
%18V power supply range; power dissipation s only 33 mW
with 25V supplies and is independent of the logic input
states.

May 1998

The DAC0800, DAC0802, DAC0B00C, DAC0801C and
DAC0802C are a direct replacement for the DAC-08,
DAC-08A, DAC-08C, DAC-08E and DAC-08H, respectively.

Features

8 Fast settfing output cument: 100 ns

8 Full scale error: 21 LS8

& Nonfinearity over temperature:  20.1%

& Full scale curent drift: 210 ppm/"C

u High output compliance: —~10V to 418V

8 Complementaty cunvent outputs

u Interface directly with TTL, CMOS, PMOS and others
& 2 quadrant wide range muttiplying capabity
u Wide power supply range: %45V to £18V
a Low power consumption: 33 mW at £5V
u Low cost

Typical Applications

DISITAL VTS
=

s o1 v
WV O~AN— 14

.[."‘:“"

st
81 82 K3 84 3 M 87 R <

KIER,

Yoyt T NVpy

siauaAuo0) Hojeuy-o0}-eybiq 11g-8 20800V a/L0800VA/00800VA

1
P

g

Rimp i Y

FIGURE 1. 20 Vp_» Output Digital-to-Analog Convester (Note 5)
Ordering Information

Non-Linearity Temperature Qrder Numbers
Renge J Package (J18A) (Note 1) | N Packags (N16A) (Note 1) | SO Peckage (M16A)
20.1% FS 0°'C<TAS+70°'C | DAC0802LCJ | DAC-08HQ | DACOS02LCN | DAC-08HP DAC0802L.CM
+019% FS | -85C<T,s+125°C | DACOSOOLJ | DAC-08Q
£0.19% FS 0C<TA<470°C | DACOBOOLCJ | DAC-0BEQ |DACOSBO0OLCN{ DAC-08EP DACO0800L.CM
+0.99% FS 0'CsTo<$+70C DACO801LCN| DAC-08CP DACO0801LCM

Nate 1: Devices may be ordered by using efher order number.

© 1999 National Semicond

www.national.com




Absolute Maximum Ratings (o 2)

{f Mititary/Aeroepace specified devices sre required,
please contact the National Semiconductor Sales Office/

Distributors for availability and specifications.

Supply Voltage (V* ~ V) +18V or 36V
Power Dissipation (Note 3) 500 mW
Reference Input Differential VoRage
(V14 to V15) V-to V*
Reference Input Common-Mode
Range (V14, V15) V-to V*
Reference Input Cumrent 5 mA

Logic Inputs V-0 V- plus 36V
Analog Current Outputs

{(Vs- = 15V} 425 mA
ESD Susceptibiity (Note 4) TBDV
Storage Temperature -65°C to +150°C

Electrical Characteristics

Lead Temp. (Soidering, 10 seconds)
Dual-in-Line Package (plastic)
Dual-inLine Package (ceramic)
Surface Mount Package

Vapor Phase (60 seconds)
infrared (15 seconds)

Operating Conditions (ote 2)

Min Max

Temperature (T,)
DACO800L ~55 +125
DAC0800LC 0o +70
DAC0B01ILC 0o +70
DAC0802L.C 0 +70

u

260°C
300°C

215°C
220°C

nits

cooa

The specifications for Vg = 215V, 2mAand Ty STAST unless otherwise specified. Output char-
%bmw@PMI_s lper = e S Ta S Taax

ouT-
DAC0802LC DACO800L/ DAC08I1LC
Symbol Pa Conditions DACOS0OLC Units
Min | Typ | Max {Min | Typ | Max |Mia | Typ | Max
Resolution 8 8 8 8 8 8 8 8 8 Bits
Monoatonicity 8 8 8 8 8 8 8 8 Bita
Nonlinearty +0.1 H-0.19 10.39 | %FS
% Settling Time To £V LSB, All Bits Switched 100 | 135 100 | 150 ns
“ON" of “OFF, Ty=25'C
DACOS00L 100 | 135 ns
DACO0800LC 100 | 150 ns
tPLH; Propagation Delay Tp=25'C
tPHL Each B 35 60 35 €0 35 60 ns
All Blts Switched as 60 35 60 as 60 ns
TCles Full Scale Tempco %10 | 250 +10 | £50 +10 | %80 {ppm/'C
Voc Output Voltage Compfiance | Full Scale Currert Change -10 18 | -~10 18 |{-10 18 v
<% LSB, Royr™20 MQ Typ
| 9 Full Scala Current Vage=10,000V, R14=5.000 kQ 11.984 | 1.992 2000 (1.94 | 1.90 | 204 {194 | 190 | 204 | mA
RA15=5.000 kQ, Tp=25'C
tess Full Scale Symmetry trsa~dps2 +05 | 4.0 +1 | 8.0 2 | %16 pA
iz 2oro Scale Current a1 1.0 02 | 20 02 | 40 pA
lesa Output Current Range V=5V [} 20 | 2.1 0 20 | 21 0 20 | 21 mA
V=gV to -18V 0 20 |42 ] © 20 | 42 { o 20 | 42 mA
Logic Input Levels
\' Logkc 0" Vic=0V 08 08 08 \'
Vi Logic “{* 20 20 20 v
Logic Input Curent Vic=0V
1" Logic 0" -10VsVpst 08V 20 | -10 -20 | ~10 =20 | ~10 pA
{n Logic *4" VsVt 18V 0.002 | 10 0.002 | 10 00021 10 YA
Vi Logic Input Swing V-=—15V -10 18 |-10 18 |-10 18 v
Vaur Logic Threshold Range Vs=+15V -10 135 | ~10 135 | -10 135 v
4s Refererce Bias Current -10 | -30 -1.0 | -3.0 -1.0 | 3.0 pA
dicdt Reference Input Slew Rate | (Figwe 77) 40 | BO 40| 80 40| 80 mA/s
PSSigg, | Power Supply Sensitivity 4.5V<\V*sigv 10.0001 | 0.01 0.0001 | 0.01 0.0001 | 0.01 | %%
PSSlpg_ ~4.5V<V-<i8v 10.0001 | 0.01 0.0001 | 0.01 0.0001 | 0.01 | %%
Irr=1mA
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Electrical Characteristics (continued)

The following specifications apply for Vg = £15V, lpge = 2 mA and Ty < Ta S Trax uniess otherwise specified. Output char-
acteristics refer to both o and igor-

DACG802LC DACO8060L/ DACO801LC
Symbol Parameter Conditions DACO600LC Units
Min | Typ | Max (Min| Typ | Max {Min | Typ | Max
Power Supply Current V=25V, lger=1 mA
= 23 3.8 23 38 23 as mA
- 43 | -58 4.3 | -58 43 ! -58 mA
Vg=5V, 15V, lgg=2 mA
| 13 24 3.8 24 3.8 24 38 mA
- -4 | -78 ~64 | ~-78 -64 | -78 mA
5=215V, lngr=2 mA
+ 25 ¥ 25 3.8 25 38 mA
- -65 | -78 -85 | -78 -85 | ~78 mA
Pp Power Dissipation 25V, lngr=1 MA a3 48 33 48 33 48 mw
5V,~1SV, Ipgr=2 mA 108 | 136 108 136 108 (| 136 mw
+15V, igg=2 mA 135 | 174 135 | 174 135 | 174 mwW
Note 2: Abschsie M: Ratings indicate fmits beyond which darnage to the davice may occur. DC and AC slectrical specifications do niot apply when operating
the device bayond its lpodﬁod operating conditions.
Nots 3: Tha maxh of the DAC0800, DAC0B01 and DACOB02 ks 125°C. For operating at o d davices in the Dualin-Line
Jpaohasnmbadomadbandmn { resi of 100°CW, j % bl 175Wbrmemldod0ud-mLhaNpadmgaand1ooOWforme
Sma Qutiine M package.

Note 4: Human body model, 100 pF discharged through a 1.5 kQ resistor.
Note 5: Pin-out numbers for the DACOBO0X rapreeent the Duakin-Line package. The Smali Outiine package pin-out differs from the DuaHin-Line package.

Connection Diagrams

Dual-In-Line Package Small Qutline Package
NREBNOLD \/

ety e J L vt 1648, LS8

Yoo - P Veeri) Vi($)1 2 15}~8,

v LVHEFM vﬁ(’)-‘ 3 148

- 12 COMPENSATION—{ 4 13}-85

s 1L (i THRESHOLD CONTROL, ¥y c—4 5 12}-8,

u-Y L o0 B

- v 7 10}~8,

prpa LS
=18 948, usa
DEOOSER6-14
DS0026896-13 Top View
Top View

See Ordering Intormation
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Block Diagram (ote 5)

~H -8 22 8 0 U
V15 — REFERENCE COMMON-MODE VBLTAGE {v)
DS006666-25

Note. Poshive common-mode range ik aways
(V+) - 1.5V,

~12-19-8-3-4-202 4 S JURT2I6ENR
¥y - LOGIC IMIT VOLTARE (V)
£S000888-28

L] i
v v " » (1) “ ] ” 2] ”
j l ?i ?l ?7 Yl T. ?u ?u Tu
1 | 1 1 1 | i 1
L = |
. %> - - (e 114
l 1 1 ol ) 1 L ol o1 5
w - A R R LR L TR L AR I PRI L R S
Vi 0 g . - - .
L) o 3o 353
1
Yogpt-i O= A
- H
acw
3
1
cone \ s
CSD0se8s-2
Typical Performance Characteristics
Fill Scate Curreht LSB Propagation Delay vs I Reference Input
vs Reference Current Frequency Response
-
¢ [TA-Taua TR Thuax L u [recmen
3 | ALL 8(T3 HIBH > m s lmgcom
Ea== T £ = I Ty
E R A Em 'g' 2 i b}
g ’g’ o 11~ T8aA g 0 d
E . B = i i £3
3 2 < !.iﬂ "MI"" L m‘x N-‘
e S LIET FOR P = - -,: b
- 1 ?.;;vl- X :n
R [ tne: emelezes 1 2 5 W % il
86 1 2 3 & Igg — OUTPUT FULL SCALE CHRRENT (ma} 8 R2 1 2 0§ MW
IRgr - REFERENCE CURRENT (mA) 080aE686-23 FAEOUENCY (WHZ)
CS00s688-22 DIO058-24
Curve 1: Cc=15 pF, Viy=2 Vp-p cantered at 1V.
Cu'vnz Ce=15 pF, Viy=50 mVp-p centaced at
cuvcs -meVb-peumat
142v »Ru
Reterence Amp )
Mod Logic Input Current Veu — Vic v8 Temperature
Con Range vs Input Voitage o A pe
o [ i
i u 3 1:
j : s
24 € > 14 =~
M RTET R TR 'ye 18V B L2 N
=1@A s 1
E 18 + E > u
e 12 lagp = 1 » { (1}
t o9 +-F T & 2 “u
= v 1 S u
“ [FYI3] ¢ [ e -L .
Y o e 1
. E I B K I

Ta - TEMPERATURE (*C
DS005806-2
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Typical Performance Characteristics (continueq)

Output Current vs Qutput
Voitage (Output Voltage
Compliance)

2 ]
b1

m""uu:
SN
&V
| ter=2ma
iner =184
u

' [ ]
ReF =02 mA
L 1 | I |

-4 -4 -2 2 4 U
Vp ~ HITPUT VOLTASE (V)

1p - GUTPUT CURAENT lna}

DS00E608-28

Power Supply Current
vs +V

ALL lITS IRGS O LOW

[\

|
t2 453 BRUNAN

Vg — PONTIVE PORER SEMPLY (V)
DSA05E88-31

Equivalent Circuit

14, 1-, POWER SUPPLY CURRENT (aA)
.- - “. -~ - . - &

=

Output Voltage Compliance
vs Temperature
n
= —d
z
g v ADER AEA WBHCATER ]
5 4 PEMMESMALE BUTIVT
e vmmmem 3
4 V=Y, lufslll. s
E » |¥romomuen-von ixer. §
° SEEFIGURES
o 4 1
2
-4
-1z
s 1 8 W m
T4 - TEMPERATUAE £°C)
CE005685-20
Power Supply Current
vs -V
' ALL 173 HAY W€ WiaH OR LOW
$ ' T g <20k T
- & —+
z {
g § W lpgp = 1A T
» &
£ o [Tt T
2 o
g 2 1
€ i

9 24 8 —4-10-12-W-18-18 -
V —HERATIVE POWER SSPPLY (V)

Bit Transfer
Characteristics
* A
z 12 }iReF<2=f {
E 1 "t
Eu
£
s
E v =16V ';
& u AL a5 1
PO &7 Bndvoat == 5
- N C] ]
» T ¥ =

~12~18-8-6-4-28 28 6 0191214 1818
Vi — LORIC RPUT VOLTAGE (V)

C5005686-20
NmBl—BahavaHembd
Bis e "“wlhlss
IlanVnLSB.mxnhs £100 mV from
actual threehold, These are
guarantead to fis between 0.8 2V over the
ing famperature range (Vi = OV).
Power Supply Current
vs Temperature
"
i ALL MTS HIGH OR LOW
5 Figep=2aa
E 1
£ 9 lv--uv
g ¥ | |
g §
g .
E 2 ) 5 F"—-
1
A\
£ 1

-8 0

Ta - TEMPERATHRE CC

- =

DEXS688-33

=3t ]

K

s

el

?
22

J
-irS

.b_n

i e e e e e e
e T e B
. }' "j}‘lu'ﬂ? .] ‘1 n

) FIGURE 2. Dewese 18
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Typical Applications

SHAAL toFeTS

+ 255
==

to+ (o = irg for alt ogic states
For tixad mferance, TTL aperetion, Ypice! values sm:
Vgege = 10.000V
Regr = 5.000k
R1S ~ Rper
C¢ =001 yf
Vi¢ = OV (Ground)
FIGURE 3. Basic Positive Reference Operation (Note 5)

R focs - D “
[ij — L o, -S_
Lt SACENt nts
moet I, “Voer O—O—AAA—{ "_
= "3 4 0500860618
4%
)
3= X 28
FIGURE 4. Recommended Fudl Scale Adjustment Reer
Circuit (Note 5) Nota. Raer sets fpg: R1S i for blas current cancaliation
FIGURE 6. Basic Negative Reference Opersation
(Note 5)
BCITAL WPVTS
:'u [T 4] v': fg
gy =2 0nk Ormmmncg
B1 B2 B3 B4 BS B6 B7 B8 | Lb,mA | omA Eo [
Full Scale i 1 1 1t 1t 1 1 1] 1992 | 0000 | -9960 | 0.000
Full Scale-LS8B t 1 1 1 1t 1 1 0] 1984 | 0008 | -8.920 | -0.040
Half ScaleHL.SB 1 0 0 0 6 G O 1| 1008 0984 { -5.040 | -4.920
Haff Scale 1 06 0 0 0 0 O o} 1000 0.932 | -5.000 | —4.960
Half Scale-LSB o 1t 1 1 1 1 t 1§ 0992 1.000 | —4.960 | -5.000
Zero Scale+LSB 0O 0 0 0 0 0 O 1 0.008 1984 | ~0.040 | 9920
Zero Scale ¢ 0 0 0 0 0 O oO0}f 0000 1.992 0.000 | -9.960

FIGURE 6. Basic Unipolar Negative Operation {Note 5)

www.national.com 6



Typical Applications (continued)

O +v0m0v
OSDOS868-6
Bt B2 B3 B4 B85 B6 B7 B8 | E, A
Pos. Full Scale 11 1 1 1 1 1 1]-8820[+10000
Pos.FulScale-LSB [1 1 1 1 1 1 1 0]-9840] 49920
Zero Scalo+LSB 1 0 0 0 0 0 0 1]-0080]+0.160
Zero Scale 1 00 0 0 0 0 0} 0000 |+0.080
Zero Scale-LSB 0 1 1 1 1 1 1 1}+0080| 0000
Neg.FullScale«lSB |0 0 0 0 0 0 O 139920 -9840
Neg. Fuli Scale 0 0 0 G 0 0 O O}+10000]|-0920
FIGURE 7. Basic Bipolar Output Operation (Note 5)
-
L

ot - ()

whoro X is the input code end
Ry~ A = Ragr

DS005608-15

KR = T wiihin £0.05%, output is symmatrical about ground
Bt B2 B3 B4 BS BS BY B8 Eqo

Pos. Full Scale 11 1 1 1 1 1 1149960
Pos.FulScale-tSB |1 1 1 1t 1 1 1 01} +9880
(+)Zero Scale 1t 0 0 0 0 O O O] 40040
(-)Zero Scale 01 1 1 1 1 1 1{-0040
Neg. FullScale+tSB |0 06 0 0 0 0O O 1| -9880
Neg. Full Scale Q 0 0 0 0 0 0 O} -9960

FIGURE 8. Symmetrical Otfset Binary Operation (Note 5)

AAA

£ VWA
-
q
Eg
DACIIN PO 8TO+1pg- Ay,
1 lee & 255 '
TS = = FS 256 REF
DS00s8EE-18
For compk 'y output (operation as negative logic DAC), invering input of op amp 10 1, (pin 2), connect Ly (pin 4) to ground.

FIGURE 9. Posltive Low Impedance Output Operstion (Note 5)
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Typical Applications (continued)

¥ r

Typical values: Rpye5Kk +Vp =10V
FIGURE 11. Pulsed Reference Operation (Note 5)

Vaee

l‘nzf
g
=g
Rig

[

DACSS

050000519
(a) Irer 2 poak negative swing of I,

Oeve 151

[ 8255l
FS 236 AEF

DS003686-20

For complamentary output (operation es & negative logic DAC) connect non-inverting input of op am 10 T, (pin 2); connect i (pin 4) to ground.
FIGURE 10. Negative Low impedance Output Operation (Note 5)

o8
1]
'TTT.T"I-' l VT 15V by l = e
: . - } L0
l Vic 'ul u'u
ve | awe b il |
= | = L I | -wvo-mwv
e tows T
Vry sy I L) l Yy o -1y
sacmn I w l ‘.
| | 3=
w | L f e
e ' vie , e
P41 L
woa {an ue | 1w
L L CETE 9 b of
Yo glé I K
DS005886-0
Vi = Vig + 1.4V
15V CMOS, HTL, HNIL
Vyy = 7.6V

Note. Do not exceed negative logic input rangs of DAC.
FIGURE 12. Interfacing with Various Logic Famllies

Rnee
“Vagr O=—AM~——] 1
s SACINE
arnexan
':l‘l"—%-m O—AAApismast 13 fipge~ M9
WPEDANCE -
DE00S686-12

(b) +Vrer must be above peak positive swing of Vi

FIGURE 13. Accommodating Bipolar References (Note 5)
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Typical Applications (continved)

016
FORTURN ON", V) =27V > “
FOR TURN “DFF™, V[ =07V V¢ O
-~
auF w

s 87818112
“

DACT R
] Rpd

EW-Q )
13 3

881 F

1w -5V

AGURE 14. Setiling Time Measurement (Note 5)

-
3
-
-
3
[+
E4

si
3
%
o
-
—0%

\ AL

CE5008006 8
Note. For 1 4 conversion tkme with 8-bk '2‘ and 7-bk . an LMIG1 . o the LM319 and the referance current ks doubled by

FIGURE 15. A Complete 2 s Conversion Time, 8-Bit A/D Converter (Note 5)




dntersi CA3318

CMOS Video Speed,
August 1997 8-Bit, Flash A/D Converter
Features Description
* CMOS Low Power with SOS Speed (Typ). - .- ... 150mW  The CA3318 is a CMOS parallel (FLASH) analog-to-digital
« Parallel Conversion Technique converter designed for applications demanding both low
* 15MHz Sampling Rate (Conversion Time)....... 67ns POWET consumption and high speed digitization.
o 8-Bit Latched Three-State Output with Overflow Bit Tiie CA3318 operates over a wide full scale input voltage
range of 4V up to 7.5V with maximum power consumption
* Accuracy (Typ). . ...voumrnnnnnnennnannns $1LSB  gepending upon the clock frequency selected. When
s Single SupplyVoltage . . . ............... 4Vto 7.5V operated from & 5V supply at a clock frequency of 15MHz,
e 2 Units in Parallel Allow 30MHz Sampling Rate The intrinsic high conversion rate makes the CA3318 ideally
. suited for digitizing high speed signals. The overflow bit
Applications makes possible the connection of two or more CA3318s in
« TV Video Digltizing (Industrial/Security/Broadcast) series 10 increase the resolution of the conversion system. A
- High Speed A/D Conversion seties connection of two CA3318s may be used to produce a
- Ultra 4s Analvsis 9-bit high speed converter. Operation of two CA3318s in
sound Signature lys parallel doubles the conversion speed (i.e., increases the
* Transient Signal Analysis sampling rate from 15MHz to 30MHz).
+ High Energy Physics Re:
. Glgh P hysH 'ds::r:h 256 paralleled auto balanced voltage comparators measure
eneral-rurpose v ybri % the input voltage with respect to & known reference to
* Optical Character Recognition produce the parallel bit outputs in the CA3318.
*R Pulse Analysis 255 comparators are required to quantize all input voltage
* Motlon Signature Analysls levels in this 8-bit converter, and the additional comparator is
* uP Data Acquisition Systems required for the overflow bit.
Ordering Information
PART NUMBER | LINEARITY (INL, DNL) SAMPLING RATE TEMP. RANGE (°C) PACKAGE PKG. NO.
CA3318CE £1.5LS8B 15MHz (67ns) -40to 85 24 Ld PDIP E24.6
| CA3318CM +1.51SB 15MHz (67.3s) 401085 24 Ld SOIC M24.3
CA3318CD +1.51SB 15MHz (67ns) 4010 85 24 Ld SBDIP D24.6
Pinout
CA3318
(PDIP, SBDIP, SOIC)
TOP VIEW
Lse) 81 7] — 4] Vaa+ (ANA. SUP)
827} BERA
B3 [3] 2] Vper+
84 [4] 21] Vi
es 3] = o
86 [6] 16] PHASE
87 (7] 18] cLx
(usa) a3 8] [17] Vaa- (ANA. GND)
overFLOW [3] 6] Vi
YR [10 15 Vaer-
(DIG. GND) Vgg [i] [14] CE1
(DIG. SUP) Vpp [12] 3] ce2
CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures. File Number 3103.1

. hitpHwww.intersll.com or 407-727-9207 | Copyright © Intersil Corporation 1999
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CA3318

Absolute Maximum Ratings
DC Supply Voltage Range (Vpp orVaa+) .. .. ...... -0.5V to +8V
(Referenced to Vgg or Vaa- Terminal, Whichever is More Negative)
Input Voltage Range
CE2andCET ....covvneennnnnns Vaa--0.5V to Vpp + 0.5V
Clock, Phase, VRer- Vo Ref. ... ... Vaa- 0.5V to Vaa+ + 0.5V
Clock, Phase, VRgp-, /4 Ref........ Vgg- 0.5V to Vpp + 0.5V
ViNe Y4 REF VREF+ «vvveevvnnnnns Vas--0.5V to Vaa- + 7.5V
Output Voltage Range, . .............. Vgg - 0.5V to Vpp + 0.5V

Bits 1-8, Overflow (Outputs Off)

DCInputCurrent ... ... . iitiieiiiinneinnnannns +20mA
Clock, Phase, CET, CE2, V), Bits 1-8, Overflow

Operating Conditions

Operating Voltage Range (Vpp or Vaa+). . . 4V (Min) 1o 7.5V (Max)

Recommended Vaa+ OperatingRange. .............. Vpp £1V

Recommended Vpa- Operating Range . .............. Vgg £1V

Operating Temperature Range (Ta) .. ............ ~40°C 10 85°C

Thermal Information

Thermal Resistance (Typical, Note 1) 834 (°C/W)  8,¢ (°CCW)

SBDIPPackage. ..........ovvnenen. 60 22

PDIPPackage.........coooeuvnnn.. 60 N/A

SOICPackage..................... 75 N/A
Maximum Junction Temperature

Ceramic Package .......oovvveiennieenrininnnan., 175°C

Plastic Packages .. . ...oov it 150°C
Maximum Storage Temperature Range .......... -65°C 10 150°C
Maximum Lead Temperature (Soldering 108)............. 265°C

{SOIC - Lead Tips Only)

CAUTION: Stresses above those fisted in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operaion
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. 844 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications At 25°C, Vaa+ = Vpp = 5V, VRer+ = 6.4V, VRer- = Vaa- = Vgg, CLK = 15MHz,
All Reference Points Adjusted, Unless Otherwise Specified

PARAMETER | TEST CONDITIONS | min | TYP | mAX | unms
SYSTEM PERFORMANCE
Resolution 8 - - Bits
Integral Linearity Error - - +15 LSB
Differential Linearity Error - - +1,-0.8 LS8
Offset Error, Unadjusted Vin = VRer + 2 LSB 0.5 45 6.4 LsB
Gain Error Unadjusted Vin = VRerp+ - Vo LSB -1.5 0’ 15 LsB
DYNAMIC CHARACTERISTICS
Maximum Input Bandwidth (Note 1) CA3318 25 5.0 - MHz
Maximum Conversion Speed CLK = Square Wave 15 17 - MSPS
Signal 1o Noise Ratio (SNR) fg = 15MHz, fpy = 100kHz - 47 - aB
=RMSSigna| fs = 156MHz, fyy = 4MHz - 43 - a8
RMSNoise
Signal to Noise Ratio (SINAD) ts = 15MHz, fjy = 100kHz - 45 - dB
RMSSignal fg = 16MHz, fjy = 4MHz - 35 - dB
AMSNoise+Distortion
Total Harmonic Distortion, THD fg = 15MHz, fyy = 100kHz - -46 - dBe
fg = 15MHz, fjy = 4AMHz - -36 - dBe
Eftective Number of Bits (ENOB) s = 16MHz, fyy = 100kHz - 72 - Bits
fg = 15MHz, fjy = 4MHz - 55 - Bits
Differential Gain Error Unadjusted - 2 - %
Differential Phase Error Unadjusted - 1 - %
ANALOG INPUTS
Full Scale Range, Vi and (Vreret) - (VRer-) Notes 2, 4 4 - 7 '
Input Capacitance, Viy - .. 30 - pF
Input Current, Vi, (See Text) VN =5V, VRept =5V - - 35 mA
REFERENCE INPUTS
Ladder Impedance | | 270 | s00 | s00 T o




CA3318

Electrical Specifications At 25°C, Vap+ = Vpp = 5V, Vpgp+ = 6.4V, VRer-= Vaa- = Vg, CLK = 15MHz,
All Reference Points Adjusted, Unless Otherwise Specified {Continued)

PARAMETER [ TEST CONDITIONS | min | TP | wmax | unms
DIGITAL INPUTS
Low Level Input Voltage, Vo

CEf, CE2 Note 4 - - 0.2Vpp \'

Phase, CLK Note 4 - - 0.2Vaa v
High Level Inout Voltage, Vi

CE7, CE2 Note 4 0.7Vpp - -

Phase, CLK Note 4 0.7Vaa - - v
Input Leakage Current, 1j (Except CLK Input) Note 3 - 0.2 15 HA
input Capacitance, C; - 3 - pF
DIGITAL OUTPUTS
Output Low (Sink) Current Vo = 0.4V 4 10 - mA
Output High (Source) Current Vo =4.5V -4 6 - mA
Three-State Output Off-State Leakage Current, loz - 0.2 15 pA
Output Capacitance, Co - 4 - pF
TIMING CHARACTERISTICS
Auto Batance Time ($1) 33 - oo ns
Sample Time (¢2) ~ Note 4 25 - 500 ns
Aperture Delay - 15 - ns
Aperture Jitter - 100 - ps
Data Valid Time, tp Note 4 - 50 65 ns
Data Hoid Time, 4 Note 4 25 40 - ns
Output Enable Time, tgy - 18 - ns
Output Disable Time, tpg a 18 - ns
POWER SUPPLY CHARACTERISTICS '

Device Cument (Ipp + [a) (Excludes Igep) Continuous Conversion (Note 4) - 30 60 mA
Auto Balance (61) - 30 60 mA

NOTES:
1. Afull scale sine wave input of greater than fcy oci/2 or the specified input bandwidth (whichever is less) may cause an erroneous code.
The -3dB bandwidth for frequency response purposes is greater than 30MHz.
2. Vi (Full Scale) or Vrep+ should not exceed Vap+ + 1.5V for accuracy.
3. The clock input is a CMOS inverter with a 50kQ feedback resistor and may be AC coupled with 1Vp_p minimum source.
4. Parameter not tested, but guaranteed by design or characterization.

Timing Waveforms

COMPARATOR DATA IS LATCHED DECODED DATA IS SHIFTED
A \ i TO OUTPUT REGISTERS

CLOCK 1
IF PHASE (PIN 13
Low

CLOCKIF
PHASE IS HIGH

<—-———t°

#E R XL X0

FIGURE 1. INPUT TO OUTPUT TIMING DIAGRAM
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Timing Waveforms (continued)

mJV‘—'\\

CE2

tpis ten
tois ten

BITS1-8 DATA DATA DATA
HIGH HIGH
IMPEDANCE IMPEDANCE
OF DATA
HIGH
IMPEDANCE

FIGURE 2. OUTPUT ENABLE TIMING DIAGRAM

CLOCK

g =) Ao gt o o | o

oaTa X

FIGURE 3A. STANDBY IN INDEFINITE AUTO BALANCE (SHOWN WITH PHASE = LOW)

CLOCK

FIGURE 3B. STANDBY IN SAMPLE (SHOWN WITH PHASE = LOW)
FIGURE 3. PULSE MODE OPERATION
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Typical Performance Curves
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Typical Performance Curves (continued)
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FIGURE 10. ENOB vs INPUT FREQUENCY
Pin Descriptions CHiP ENABLE TRUTH TABLE
PIN NAME DESCRIPTION . CET CE2 B1-B8 OF
1 Bt Bit 1 (LSB) Output Data Bits ] 1 Valid Valid
2 B2 | Bit2 AHigh =True) 1 1 Three-State Valid
3 B3 Bit3 X 0 Three-State Three-State
4 B4 Bit4 X = Don't Care
5 BS Bit5 J
Py oS - Theory of Operation
7 B7 Bit7 A sequential paraflel technique is used by the CA3318
P B3 Bt 8 (MSB) converter to obtain its high speed operation. The sequence
consists of the “Auto-Balance” phase, ¢1, and the “Sample
9 OF Overflow Unknown™ phase, ¢2. (Refer to the circuit diagram.) Each
10 Y4B Reference Ladder /4 Point conversion takes one clock cycle (see Note). With the phase
3 control {pin 19) high, the “Auto-Balance™ (¢1) occurs during
" Vss _{ Digital Ground the high period of the clock cycle, and the “Sample Unknown”
12 VoD Digital Power Supply, +5V (¢2) accurs during the low period of the clock cydle.
3 CE2 | Thred\olts Qpgput Erabidinpiv NOTE: The device requires only a single phase clock The terminology
Active Low, See Truth Table. of ¢1 and ¢2 refers 1 the high and low periods of the same dlock.
14 CET | Three-State Output Enable Input During the “Auto-Balance” phase, a transmission switch is
Active High. See Truth Table. used to connect each of the first set of 256 commutating
15 VREF- Reference Voltage Negative Input capacitors to their associated ladder reference tap. Those
16 Vin Analog Signal Input tap voltages will be as follows:
17 Vaa- | Analog Ground Vap (N) = [(N/256) VRgr] - (1/512) VRer]
18 CLK | Clock Input = [(2N - 1)/512] Vg,
19 PHASE | Sample clock phase control input, Where:
When PHASE is low, “Sample .
Unknown” ocours when the clock is Vrap (n) = reference ladder tap woltage at point n,
low and "Auto Balance" occurs when Vrer = voltage across Vg~ to VRer+,
the clock is high (see text).
1 2 clock s high (eee text) N = tap number (1 through 256).
20 /o R Reference Ladder Midpoint . ] .
' The other side of these capacitors are connected to single-
21 Vin | Analog Signal Input stage amplifiers whose outputs are shorted to their inputs by
22 Vgrer+ | Reference Voltage Positive Input switches. This balances the amplifiers at their intrinsic trip
23 3R Reference Ladder 3/ Point p?ints, which is apc;:]roydmattel{h(e‘YAA+ - VMt;j/z T\l:; first set
of capacitors now cha o their associated t tages.
24 Vaa+ Analog Power Supply, +5V e rges ap g
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At the same time a second set of commutating capagcitors
and amplifiers is also auto-balanced. The balancing of the
second-stage amplifier at its intrinsic trip point removes any
tracking differences between the first and second amplifier
stages. The cascaded auto-balance (CAB) technique, used
here, increases comparator sensitivity and temperature
tracking.

In the “Sample Unknown” phase, all ladder tap switches and
comparator shorting swilches are opened. At the same time
Vin is switched to the first set of commutating capacitors.
Since the other en of the capacitors are now looking into an
effectively open circuit, any input voltage that differs from the
previous tap voltage will appear as a voltage shift at the
comparator amplifiers. All comparators that had tap voltages
greater than Vi will go to a “high” state at their outputs. All
comparators that had tap voltages lower than Vi will go to a
“low” state.

The status of all these comparator amplifiers is AC coupled
through the second-stage comparator and stored at the end
of this phase (¢2) by a latching amplifier stage. The latch
feeds a second latching stage, triggered at the end of ¢1.
This delay allows comparators extra settling time. The status
of the comparators is decoded by a 256 to 9-bit decoder
array, and the results are clocked into a storage register at
the end of the next ¢2.

A 3-stage buffer is used at the output of the 9 storage regis-
ters which are controlled by two chip-enable signals. CE1
will independently disable B1 through B6 when it is in a high
state. CE2 will independently disable B1 through B8 and the
OF buffers when it is in the low state.

To facilitate usage of this device, a phase control input is pro-
vided which can effectively complement the clock as it enters
the chip.

Continuous-Clock Operation

One complete conversion cycle can be traced through the
CA3318 via the following steps. (Refer to timing diagram.)
With the phase control in a “low” state, the rising edge of the
clock input will start a “sample” phase. During this entire
“high” state of the clock, the comparators will track the input
voltage and the first-stage latches will track the comparator
outputs. At the falling edge of the clock, all 256 comparator
outputs are captured by the 256 latches. This ends the “sam-
ple” phase and starts the “auto-balance” phase for the com-
parators. During this “low” state of the clock, the output of the
latches settles and is captured by a second row of latches
when the clock returns high. The second-stage latch output
propagates through the decode array, and a 9-bit code
appears at the D inputs of the output registers. On the next
falling edge of the clock, this 9-bit code is shifted into the out-
put registers and appears with time delay tp as valid data at
the output of the three-state drivers. This also marks the end
of the next “sample” phase, thereby repeating the conversion
process for this next cycle.

Puise-Mode Operation

The CA3318 needs two of the same polarity clock edges to
complete a conversion cycle: If, for instance, a negative
going clock edge ends sample “N”, then data “N” will appear
after the next negative going edge. Because of this require-
ment, and because there is a maximum sample time of
500ns (due to capacitor droop), most pulse or intermittent
sample applications will require double clock pulsing.

If an indefinite standby state is desired, standby should be in
auto-balance, and the operation would be as in Figure 3A.

if the standby state is known to last less than 500ns and
lowest average power is desired, then operation could be as
in Figure 3B.

Increased Accuracy

In most cases the accuracy of the CA3318 should be
sufficient without any adjustments, In applications where
accuracy is of utmost importance, five adjustments can be
made to obtam better accuracy, i.e., offset trim; gain trim;
and I4, 12 and 3/, point trim.

Offset Trim

In general, offset correction ¢an be done in the preamp
circuitry by introducing a DC shift to Vi or by the offset trim
of the op amp. When this is not possible the Vggg- input can
be adjusted to produce an offset trim. The theoretical input
voltage to produce the first transition is /2 LSB. The equa-
tion is as follows:

Vi (0 to 1 transition) = 1/ LSB = 1/, (Vgep/256)
= VRee/512.

If Vi for the first transition is less than the theoretical, then a
single-tum 50Q pot connected between Vgeg- and ground
will accomplish the adjustment. Set Vj to 1/2 LSB and trim
the pot until the 0-to-1 transition occurs.

If Vpy for the first transition is greater than the theoretical,
then the 50Q pot should be connected between VReg- and a
negative voltage of about 2 LSBs. The trim procedure is as
stated previously.

Gain Trim

In general, the gain trim can also be done in the preamp
circuitry by introducing a gain adjustment for the op amp.
When this is not possible, then a gain adjustment circuit
should be made to adjust the reference voltage. To perform
this trim, Viy should be set to the 255 to overflow transition.
That voltage is /3 LSB less than Vrep+ and is calculated as
follows:

ViN (255 to 256 transition) = Vgeg - VRep/512
= VRee(611/512).

To perform the gain trim, first do the offset trim and then
apply the required Vyy for the 255 to overflow transition. Now
adjust Vpep+ until that transition occurs on the outputs.
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+10V TO 30V >

+
INPUT .TL.
3 2 = 18
1—Jwv——l Voces
CA3085E 8 4 (M“ffm
2|  (NOTE)
o7 &Ko,
< +
1072 cw 47uF,
p TANAOV
10, TAN L
(NOTE) j;_

—

NOTE: Bypass Vger+ to analog GND near A/D with 0.1uF ceramic
cap. Parts noted should have low temperature drift.

FIGURE 11. TYPICAL VOLTAGE REFERENCE SOURCE FOR
DRIVING Vggp+ INPUT

174 Point Trims

The 1/4 1/2 and 3/4 points on the reference ladder are
brought out for linearity adjusting or if the user wishes to
create a nonlinear transfer function. The /4 points can be
driven by the reference drivers shown (Figure 12) or by 2-K
pots connected between Vrep+ and Vper-. The /2 (mid-)
point should be set first by applying an input of 257/512 x
(Vrer) and adiustmg for an output changing from 128 to
129, Similarly the /4 and 3/4 points can be set with inputs of
129/512 and 385/512 x (VRer) and adjusting for counts of
192 to 193 and 64 to 65. (Note that the points are actually
114, Y12 and 3/4 of full scale +1 LSB.)

(PIN22) st ==

BLSS N 1T 1 3per

1 I cw 2] VW (PN 23)

> 5

1K 7 100 1, REF

o IL 1 8 109 1y, per

g oW o VWV (ptN 10)

5100
NOTES:

1. Al Op Amps = 3/, CA324E.

2. Bypass all reference points to analog ground near A/D with 0.1uF
ceramic caps.

3. Adjust VRer, first, then 13, 3/4 and /4 points.

FGURE 12. TYPICAL 1[4 POINT DRIVERS FOR ADJUSTING
LINEARITY (USE FOR MAXIMUM LINEARITY)

9-Bit Resolution

To obtain 9-bit resolution, two CA3318s can be wired together.
Necessary ingredients include an open-ended ladder net-
work, an overflow indicator, three-state outputs, and chip-
enable controls - alt of which are available on the CA3318.

The first step for connecting ‘a 9-bit circuit is to totem-pole
the ladder networks, as illustrated in Figure 13. Since the
absolute resistance value of each ladder may vary, external
trim of the mid-reference voltage may be required.

The overflow output of the lower device now becomes the
ninth bit. When it goes high, all counts must come from the
upper device. When it goes low, all counts must come from
the lower device. This is done simply by connecting the lower
overtiow signal to the CE1 control of the lower A/D converter
and the CE2 control of the upper A/D converter. The three-
state outputs of the two devices (bits 1 through 8) are now
connected in parallel to complete the circuitry. The completz
circuit for a 9-bit A/D converter is shown in Figure 13.

Grounding/Bypassing

The analog and digital supply grounds of a system should be
kept separate and only connected at the A/D. This keeps
digital ground noise out of the analog data to be converted.
Reference drivers, input amps, reference taps, and the Vaa
supply should be bypassed at the A/D to the analog side of
the ground. See Figure 15 for a block diagram of this con-
cept. Alf capacitors shown should be low impedance 0.1uF
ceramics and should be mounted as close to the A/D as pos-
sible. If Vaa+ is derived from Vpp, & small (10Q resistor or
inductor and additional filtering (4.7uF tantalum) may be
used to keep digital noise out of the analog system.

Input Loading

The CA3318 oulputs a current puise to the Vyy terminal at
the start of every sample period. This is due to capacitor
charging and switch feedthrough and varies with input volt-
age and sampling rate. The signal source must be capable
of recovering from the pulse before the end of the sample
period to guarantee a valid signal for the A/D to convert.
Suitable high speed amplifiers include the HA-5033,
HA-2542; and CA3450. Figure 16 is an example of an ampli-
fier which recovers fast enough for sampling at 15MHz.

Output Loading

The CMOS digital output stage, although capable of driving
large loads, will reflect these loads into the local ground. itis
recommended that a local QMOS buffer such as
CD74HC541 E be used to isolate capacitive loads.

Definitions
Dynamic Performance Definitions

Fast Fourier Transform (FFT) techniques are used to evaluate
the dynamic performance of the converter. A low distortion sine
wave is applied to the input, it is sampled, and the output is
stored in RAM. The data is then transformed into the frequency
domain with a 4096 point FFT and analyzed to evaluate the
dynamic performance of the A/D. The sine wave input to the
part is -0.5dB down from fullscale for ali these tests.

Signal-to-Noise (SNR)

SNR is the measured RMS signatl to RMS noise at a
specified input and sampling frequency. The noise is the
RMS sum of all of the spectral components except the
fundamental and the first five harmonics.
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Signal-to-Noise + Distortion Ratio (SINAD) Total Harmonic Distortlon (THD)

SINAD is the measured RMS signal to RMS sum of all other THD is the ratio of the RMS sum of the first 5 harmonic
spectral components below the Nyquist frequency excluding DC.  components to the RMS value of the measured input signal.

Effective Number of Bits (ENOB)

The effective number of bits (ENOB) is derived from the
SINAD data. ENOB is calculated from:

ENOB = (SINAD - 1.76 + VcoRpY6.02,
where: Vpopr = 0.5dB.

+6.4V REF >—————F VREFt OF ey NC
+6V >———d Vaat Vop f——< 48V
e Vaa- BIT8
= a '
]
VIN1
Vin BT 1
OV TO 8.4V
T— Vin CcL
PH
cE2
CET
6.4V REF "g'ﬁﬁ,oé? VRer- Vss
—D :
A Vher+ Voo :I— oy
CE2
[— Vin CE1 ——-1
b Vin OF $— BIT9
]
BIT8 : r— BIT8
v H '
» ! t
BT1 ! e BIT1
45V Vaa+ cL < CLOCK
Vaa- PH < PHASE

D]
VREF- Vgs
P l A l D

FIGURE 13. USING TWO CA3318s FOR 9-BIT RESOLUTION
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+4V TO +6.5V
REFERENCE
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4.7uFHOV TANTALUM _ +
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1 DIGITAL
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FGURE 14. TYPICAL CIRCUIT CONFIGURATION FOR THE CA3318 WITH NO LINEARITY ADJUST
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FIGURE 16. TYPICAL HIGH BANDWIDTH AMPLIFIER FOR DRIVING THE CA3318
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CA3318

TABLE 1. OUTPUT CODE TABLE

(NOTE 1)
INPUT VOLTAGE BINARY OUTPUT CODE
CODE VRer VRer MSB LSB | DECIMAL
DESCRIPTION fe640v(v)|s.12v(v)] oF | B8 | B7 | B6 | B5 | Ba | B3 | B2 | Bt | COUNT
Zero 0.00 0.00 0 0 0 0 0 0 0 0 0 o
1LsSB 0.025 0.02 0 0 0 0 0 0 0 1 1
2188 0.05 0.04 0 0 0 0 0 0 0 1 0 2
L ] [ L ]
* [ ] [ ]
[ ] L] [ ] [ ]
1/4 Eull Scale 1.60 1.28 0 0 0 0 0 0 0 0 64
* * [ ]
* [ ] [ ] *
[ ) * L ] [ ]
Yo Fult Scale-1LSB | 3.175 254 0 ] 1 1 1 1 1 1 127
1/, Full Scate 3.20 256 0 1 0 0 0 0 0 o 0 128
1/, Fuli Scale +1LSB | 3.225 258 (] 1 0 0 0 o 0 0 1 129
L ]
[ ]
[ ]
3/4 Full Scale 4.80 3.84 0 1 0 0 0 0 0 0 192
Full Scale - 1 LSB 6.35 5.08 0 1 1 1 1 1 1 0 254
Full Scale 6.375 5.10 0 1 1 1 1 1 1 1 255
Over Flow 6.40 5.12 1 1 1 1 1 1 1 1 511

NOTE: 1. The voltages listed above are the ideal centers of each output code shown as a function of its associated reference voltage.

Reducing Power

Most power is consumed while in the auto-balance state.
When operating at lower than 15MHz clock speed, power
can be reduced by stretching the sample (¢2) time. The con-
straints are a minimum balance time (1) of 33ns, and a
maximum sample time of 500ns. Longer sample times cause
droop in the auto-balance capacitors. Power can also be
reduced in the reference string by switching the reference on
only during auto-balance.

Clock input

The Clock and Phase inputs feed buffers referenced to Vaa+
and Vaa-. Phase should be tied to one of these two poten-
tials, while the clock (if DC coupled) should be driven at least
from 0.2 to 0.7 x (Vaa+ - Vaa-). The clock may also be AC
coupled with at least a 1Vp_p swing. This allows TTL drive
levels or 5V QMOS levels when Vaa+ is greater than 5V.

Al Intersil semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Intersdl prodiucts are sokd by descripiion only Intersil Corporation reserves the right to make changes in circuit design andbr specifications &t any time without
riotice. Accordingly, the readsr is cautioned to verily that data sheets are current befora placing orders. Informalion furmished by itersil is belleved 1o be acourate
and rakisble. However, no responsibilty is assumed by Intersi or its subsidiarias for its use; nor for any infringements of patents or other rights of third parties which
may resuit from its use. No license is grantad by impiication or otherwise under any patent or patent rights of intérsil or s subsidiaries.

For information regarding Intersil Corporation and Rs products, see web sits httpiwww.intersil.com
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