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Thesis 512 x 512 pixel of color digitizer using

high access time memory devices
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Abstract

Many year ago keeping Image to memory (or digitizer) was
very slow and resolution was limited. The device which can
operate at high frequency have very expensive and difficult to
find , There fore they are’t appoximately to this project.

In the present the many technology are developed. The cost of
those one were lower and increse the speed so. This device is .
appoximated to study about the image processing,which can

calculate and processing the data.

This project will produce image processing which accept the
analog signal to keep in the memory by changing signal to the
digital information. This project is keeping the picture in to
memory and take it out from the memory directly, which not about
interfacing with microcomputer. In this project will use the
device which come from japan , therefore we will study result of
using new device and this project is away to develop to using

image processing with the microcomputer in the future.
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H=1/fh = 1/15625 = 64 us
¢ v la
1auuvagenny ( Line Blanking : LB )
8 t o v
Aiiat LHuga9t2aR1d3efnads s ur LhaniiB L annsaudNv s dbANAY
o
o~y

$29flazgninuifissdiuends LB = 0.19 H
LB = 0.190 * 64 IS

= 1 w
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sty 18190 NatuUA AR Fzutveenidu 3 d7u fie
1. $1298gyn39f (Line Sync.)
2. $29HTouness (Front porch)

3. $29uuANeSY (Back porch)

1. 1audednad ((HS )

ufiadi@neg Aflannudnfiguinazgndsanndudsiytsinies
3y Lﬁaﬂﬁﬂﬁnﬁsa:ununﬂouuauaumaoLﬂ§ao%uqnﬁadﬂ1ﬂunﬁﬁomao
¢ e (4 -
1audefnad HS = 0.075H Wwiasiunv

193192 91auB9ARad (HS) Lvnfiy

Line Sync Pulse 0.075H

= 7.5 % 999 64 MS
= 0.075 = 64 MS
= 4.8 MS

-~ » ]

LAUNIURDARA2 A 0Ylusae 4.5 fa 4.9 ‘lwiasdunfiua:

Medind (rise time) flounin 0.25 WiATUN

o, wi¥punwe4s (front porch) wuAWedB(Back Porch)

4:‘1 [} : lq‘d I’(: [ - q.v
- aLdnfuvedaoiiae i TufiuuainfisuAIt A UNA IIALTUA
(: 5 ] [ \
WOILLUAIANIUTE NN 2% volanittTua FasrueiitFuningtus

[ v ] [ ]
¢ ¢ 4 4 [ o Y
Wieurness LR NL1anvelatBefudazf21a L FusudnifiTs Auathaei

[ v ' [
L4 ‘¢ [ (%
uaznﬁnLﬁuo%ﬁnnﬁsagﬁoiau%eﬁﬂutﬂ?ﬁd?ﬂﬂﬁ?tUﬁuuuUaomaos:ﬂu

Y 4 - A ' [ 4 v, .
m'm’waemwnﬁum'su.un‘ﬁaﬂaanmnawﬁwawom OW’IU'UO\'I’:‘{WQ!"IN%J

[ 4 [ L 4
a:qoqﬂtuaﬁmmﬁmmﬂatﬁﬂﬁ fgranunnsdrunu  F9UT s nudugw

R

e

-y

Ia v -: v(v( e
v Aadud Bufigruen  nhAMnnT L 3uduvesBedfiadgnaenseun
wosin = 2.5 %H NinT3uqn

[ 4
o [ L4 ] v
LW UUTIILUANDTBII L NIAY
®
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2.5 % 9983 Line lanking

Front Porch

i

0.025 x 64 MS

= 1.5 1uinsdund

3. uUﬂwa{ﬁ(Back Porch)

T fuve I FINANTAUN U NIMUATHT £ FUNITHBY L ANUDY
AAuNMUBAYEIBIAE NANNNT B LAN 100% AT IMNITNEY L ANULY
'll' q’q v . v e t ot
39 duay LT eduvnaBes iyt ana 3 lUNIIauL AT

v(:v v l'd' ¢ (% [% l»'dl o/
HUAIANISNENTEAUTIAN 75% KatuoawuedTrauvlE TN IINT LA
o o - - ¢ et o v - ¢ ¢
10% 39A1 10% wovndunnaniiaidu  tafesfusruuduinodund
- ¢ T ql.q v e: ¢ =
t5u9 (Inter Carier System)iweln (beat) NUATUWIVLDLIRL
Wiplub 5.5 unne L d3nd
i .
L WT Az iuBIIRUANDIN (back porch)usruiminnfiy

Back Porch 10 % %83 Line Blanking

= 0.1 %x 64 MS

= 5.8  NiAsuqd

9
5.5.5 A1U1NT5IUVBIRAABIA(Field Sync.) wazRaduudedny (Field

Blanking)

] »
[ - I4
Lennsdtunu @3 9fuaondvannadsunuluudn 312.5 1&u Rae

¢

L 4 []
Sosnadazunnnad i Tuigyrun miiegusnsfaudaiugui 2.2 wun i Duias

- 4
Hnae

Dh.

ua

ce

e

[
Raduud9fnofiSua (Feild Blanking period)

L]
~ ¢ -~

LHuga 9L 2anRdggunndsununuaundlunilefanas L Tuds

v '
[ [ - 4

]
unudnfiaaunilagrefiazgns Sne113uT L Auan {RotoeRULAINND Y

\

v L4
) o ] '3
Ludgyrauaennsaoliistus Laan iy 20 1havedtauden
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VB = 20H
= 20 X 64 MS

1280 M:S

a4 . .. A S
ol H e WA
zan——-l 273;“ t———-25"—-—° ¢ 1“
628 2 3 ) S {1

624

A (n)
leyl 4 Tus !dei‘
'I re-eQualising l *Sesrated l Posl-equalining l

puises IViayae pulse H pulses

! L osn b osz |o3i31 3al 3slose 1ol 318 1 eeenes 1331
;IH (1)
I‘N‘r 20 Limes I
] o v
4 P J [ ¢ o
TUR 2.11 Randenuatfanuudsnioniasgu

AadB9tiad (Field Synce. Pulse)

o

L 4
'3 o < A . [ o A
ﬂaﬂaeﬁwaﬂ ﬁﬂwaﬁﬂWOHHQWdﬂﬂQﬁuﬂ%qJMOOWHHUTtuqm

[ 4
' U4 t Y v
2.5 1h1ves latiiiua  udaafadiiezursefiauiseTa nafad

1 [ 3

(Seratted pulses) Fafinanuniroveoiadinnfiu 4.7 uins

-~ -4
TUIM

JrusuIvTEnININad = 32 S - 4.7 MS

27.3 1uinsiund

v 4 y D . e . )
Hadinaaild1d e nensdatat Aot Ui AT oIS UNI U
L 1

('l
wouden (lock) fudaniidonn
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gn%alalerad (Equalizinq pulses)

sa%atlade L dufiadunug Rflannun3nevesiiadusrune 2.3

-y

] I v ¢ [ '
! 1u1ﬂ11uﬁﬂﬂ MARDuLAT A IRaANad AU 5 Wad AN IVD Y

L

] v Us
5 wad L LNINY 2.5 lauiiSum

$298n%aladonad 2.5H

0.025 x 64 MS

i

W
~
5

LY . 1 (". o
fadfeynoufiaddefiadiFuninuidniatladefiad (pre-equa

v
< 4

lizing pulses) Wadinarilasn nasdzuny  wuuduLAod L aved

¢ (" ¢ o 3 J l'
15ﬁuy$mtwsﬁzﬁtﬂ%aosuﬁ3a=1ﬁﬁaﬂ%oﬂwaénaﬁaﬁﬁuazﬁaﬁqﬁﬁjﬁ

[ 4 a 4 ar: o g [
TWNLVHBUNUUGS N’Q‘ﬂ LTuaulunITdsuNU L NN OUNY

2.6 noejudddnarnisudnIning

2.6.1 uagsdunduulii nan i

t d‘ [ [ 4 dl [ -
ADUDUL TIADINIAMNUL VIV L AUINUAIT L NARUAL NITNANLF IS
(] [
[ 1 [- 4 - o
funou  wdddneueviauLAenudIdiuag-adranisr L huld
aﬂntﬁatSﬁnﬂaaoi%uao§Mﬁ1éaodﬁuu%%u§UﬂsdﬁLwﬁuuua:uﬁaﬁnﬁ

[V [ -3 1 v v :’
25 uAINAUNE I LU Dunoud 7 Usangiaanfuoawdeiusll 2.7
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> - - o
unws NIty

SUN 2:7 uﬁmm‘suunuﬁomﬁﬂﬁaan Lfluuaaﬁ%‘o
T T q

pa 9L Tunduudt van Wi siianils Fatlmruunqvendu
uﬁa:uaoﬁdﬁoﬁuWWUﬂﬁuuﬁoﬁwWﬂuLSﬁﬁﬂuﬁsnuaaLﬁuiﬁaQ1u$ﬁq
380-780 wuNTuLu®I(nm)

d‘ 1 - 1 @ l:
VDU L VAYDIAINNUNIATUVDIUFAITAN Y § NAUTENUAIU

wdad w99 Ustunm 380-430 U UL uAT(nm)
uded W Su Ustunw  430-470 U TULNas (nm)
ud9d  13u213u Usenu  470-500 UNTULNA5(nm)
uded  13un Ustunm 500-560 U UL uas (nm)
wded  1mdov Ustuam  560-590 UNTULNAS (nm)
wdod  du Ystune 590-605 U IULNAT (nm)

RGN Uszum  605-780 U TUL A5 (nm)
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2.6.2 Qmauﬁﬁnﬁqﬂanﬁmaouaoﬁ

4
pafUsenouveandedil 3 Ustn1g Ao
1) @&u (Hue) wunwui Fanmuandudvedudsdaniie du
LEIdAn9 9 1$u LHletsrueg iuanduaaliunuiualnindiu (Hue)
o & .
voviagliui fuduaatiutes
2) At dud (Saturetion) wuNufly  BATIEIUNITHENYVDY
weednne 9 Auwdedunn
3) A27NdI19 (Brightness) tunnsianlnudinsudednannu
‘ o Vo ¥V 4 [ [ ) ) | ]
LR ELEITE TS iF araul 15 uidnuasdindevdinonitudsduag
L - [ 4 L4 c‘" 3K -~ v
wastni 3u tPudusinedfUseneung 3 wodudvdas ladnudadnndaanu
LAfuLAANE LAY waadnNddne@ L fiuas L Duauaz @iy Jadguia

o »
47 ArnuasITueyfiudn uaa3ﬁuﬂﬁmquanaguﬁnw¥aﬁauLﬁuo%ﬂ

2.6.3 NANTITNANLEIR (Low of Additve Colour Mixing)

NOEAnTHANLEIRVeIN RN (Grazzman’Law) Ysrneunau 3 Yoo
1) L 9AR189NN1999v0IUd (Primary Colour) 2 #v:'il
dunTan W An L TuunEfdnetd tdu tenudeduneTanfundeding Juse
i dud e Jua L Dudu
2)  dLUnAsuAINEiIN9eIudId (Spectrum Colour) flaz
LenNKdANfufedayNululneunsudveilnau  (Newton's Colour

[ [ 4 .
Circuit)  F93zivifuanuddinsveudediduiivdssuanfiu  unie

,
- [

uao%ﬁﬂﬁﬁaqtﬂuqﬂnaguut5uﬁt§auﬁaszwiwouaoﬁtﬁu%daao #r0U19
t%U Lendvduag Foflmnnddne m Qtuué(lm)sanﬁu3L%Udﬁ
A2INEINY N gLaud 3:1dFindeaiiiaanuaing (m + n) guud udu
3) ngniswanudyd (Color Mixing) w9 ATEa NN
nanvranInudnsus vodi Ausy §100191%u  Bauntend (A) wmanfiv &

(B) 1oidud (P) waz@ (C) wanfivd (D) Widud (Q)
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wd29t L Tuluaungaudeds
(D) 18 (P) = (Q)
(@) uae (B) = (C)

n) &1 (A) = (C) wuaz (B)

@)  wneasfiudne 81 (P)
atlw (B) = (D)
A) 1 (U) = (V) war (V) = (W) *z1dh (U) = (W)

2.6.4 NITRINTINLEIRIUSNYUEYRILINLMBY (Vector Representation of

Colour) !
- -y )

[ [
QWUNITVIFIUYTENOULDILFIAN L AnTulNHdUYSENOUYDY

wdaduny (Red), @1Iun (Green), &UMLIu (Blue) eduuunu X,Y,
z ewandu)  TauWiae 0 ilugennidled (Original of Colour

1 - 1l ( .
Point) dwudiidaannissinvesnidunudiuianiaed ¢ anugui 2.8

1
wl,

-

J

sUfl 2.8 udasdygaddiuianined

‘ - | -
U 2.8 1191957 r,g,b (Huianiaednileminy (Unit Vector)

'A : v o ¢
Aiffni9aNTUR 2.8 3NFULI9E L Fuuauintiusvesianiaed C 191t

C = Rr + gG + DB ——=—mmmmomm o (2.8)
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Wasd1151UM R=G=B=1 unufiiu (2.3-1) 2
C=r+g+b  ——reremmmmm - (2.9)
%oﬂﬂquuﬁﬁ tﬁ0L7ﬂ$1uuﬂﬁ%oaﬁuﬁ (3unv, 13u2, 1M1 3u) Arudasn

doud L muns auvs 1eudoduna Holudunisi 2.9

2.7 ¥es3udugraingheiduuuange (Color Television Signal Standard)

L 0 []
tipvandggadilfainndeednuinafien!  Fefife 3 & Uidun9ndeoen
v v L4 [ 1
pINFIATAUAT I N3 Fonhmuas sy WidgyainTfieniddesdasenonaalaulinu
AUl (Frequency Range) wa: a37un3Nvvevunududatr$e9(Channel Band

v
] [ o 0 o o~ ¢ 9 o
width) 1VINUNUYBINITAIAYYININTNAUVIINNY Taure IVANNISRIT

A - ¢ .
1) doygmaluuus (Luminance Signal)
] [ 4
uSygnns e ninanlnuddnInd edgninnien ﬁsauﬁoﬁmmﬁmﬂ?uqu
ANUNUININGN 9 dvvonoINIAludnwu: L AuBufiuve Idag uIng hend

v Ae  wanAupdunIvE veI&yyIun I (Video Carrier) 1ausss

WLUY AM (Amplitude Modulation) wdadvoenainasiy
2) dygwd (Chrominace Signal)

flet 3 dugrufe Hygadunv(Red), Liua(Green), vt 3u(Blue)
g Dudesfigyin Ao HggraA2 uan9d R-Y 180N TRantiuT e nin g

dagradunafivigyreaiivuut (V) fonfiuinaly 180 sarnuat Hygiualny

fannnmieuney
Fiiel g I RPN
)]

J—' farnalasds

- S
DOYESLFRRLLISNNN

. B D

Bonrs Suouisser

SUf 2.8.1 udasdny ndsan(Composite Video)
' 1
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v
LANANIE  B-Y  Avhludnwue L dulfuiau i dggrudtn Su ANUudey
* : [ ¢ =~ (-: [ 4 : [ 4 D
gruANLANANIdNIAD 9 oAU TURdNT v uuad L FusRd s sTuuand sy
11uﬁdﬁuﬁmmﬁm§ﬁuuu%ﬁaEULﬁuﬁmmﬁmﬂauiwawﬁﬁia (Composit Video)
[ ‘ v, o, o ¢ [} .
waswaufivadunne Sggrunwia L ufggruinshemddsosnenas anaf
nMutinfias198ggninsin(Chroma Signal) Afie 2933n1ATASNN  (ou
J t : v 1% ¢
1faiLAe9(Chroma Encoder) daunnv LA osduingnedas nhinasuun
[ 1 v o« [ 2 - 20 - 1
Gogroawndndvfunn Dufigyged  wee, 139, 1M13u TAu193TNNATATIN
[] v
#1fa1nod(Chroma Decoder) 3F9fieninindindifainediiousiindes
HunnaTguL duafiu

a5 gl R d e dggainavaidutesniu 3 uneTgufe

1) ¥1@9§U NTSC (The National Television System

Committee)
2) u"M93 U SECAM (Sequential Colour A Memory)

3) uam337u PAL (Phase Alternation by line)

2.8 wNM332U NTSC (The national Television System Commitee)

o v ] []
sryvuiii Andunoussuuduqdedotustuuul  (The Mother of All Ctv

. a ' ¢
System) FofudenlaorunTui995UANATATUN L BUTARLADS (Chroma Encoder )

o

ﬂogu 2.12

TIUAL L DUANIATFIUTEUY NTSC
i

AMUIUL FUADNN ! 525 L AU
%ﬁuaunﬂwﬁo%uﬁﬁ 30 AN

ft = - Is
MUMURAUADIUN 60 Ran
ANTNITIN L UNIILUIUDU 15,750 1890 (Hz)

Al udveItuunLIu 3.579545 Lunne 184N (Mhz)
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¢ = &7 ¢
wyuaIneagym I £0.4 - 1.3 (unne L89n (Mhz)
o (&Y
wuudInedgunn Q £0.4 vunnes L 84n (Mhz)
.
-7 ___.J L“.‘Ml.m\x‘.qu i I
wainimaf
-
od ixmtwn

4
6

. . -e

35745 Mnz N RSY; 9 =y T eervinimin
- £ Rl SR dREPwY, et e viieliald
Arenidy 0S¢ l'" dRAPRY, [—ewm | URA NN i r___...
4

3y LK niv TRuAITY C

- i
wgmum

1.————— -

|

® Y Ke - -
Kot wedi sazbanledd

TUH 2.12 'u%an1ﬂa:un$unﬁﬂtauiﬁﬂtma§ UNNT9U NTSC

ANTIENAN NSN30 BuTAALABY  (Encoder)  1Hun99597m
Hoyywd (Chroma) Lﬁau51Uﬁ%ﬂeLﬁuﬁmmﬁmﬂauiwﬁnﬁﬁia (Composite Video
Signal)aoly

TunaLoulfniAesveastuy  NISC F9¥aaui 3.570545 MHz 1 udy
mﬁm%uuﬂt§u aﬂnzuﬁmmﬂmﬁazuunlﬂu 3 N ﬂﬁousnﬁoWUanLan(Modulate)

v v 1 o 4
fufguiunuan9g B-Y Tounaiunvui ot dnduuniFuneniaiaes  (AM
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Suppress Carrier Modulator) 1o Pudigyn Q nafidesvosduunt u 0N
Ao NET L EAnd0 AN 90 pefn watdlunaNfufyamnuAned R-Y Audnuus
VAuatu e Dufiggoe I daudnnnavesdgyradunaliy 2 &L Aou L na ARy
NLAN 180 BIfN Wdndelufienvass Datiinm (Burst Gate) LﬁﬂﬂdUﬂu
n1sad19dygn DaM (Burst Signal) nﬁaaﬁnﬁuﬁnﬁﬁmmﬁm Q, Iuas dygoit Dav

[ ) [l o, ‘ ¢ ]
uﬁwausﬁunuﬂmmﬂmﬂduquﬂﬁunuonﬁwﬂﬁLﬂuammﬂmﬂauiwﬁﬂﬁﬁiaaonﬁtOﬁnﬂﬂmaiu

~ ) L -
ForrnALn In T

278 Yna R 1
‘ EPF TDBIRLADS
x - R-Y
g6 imrTmi — Rk
Y I ) Y
G-Y }_____-c’ [
...:r?n'i__, *m"".m.":—
: ==
; A 3.579545 wiz 5
e Ly L NN "...;'uﬂl’u pA
DDRTS(RIFDY
22 4
B-y vinttR

?.-.mgxmvm'

sU%_2.13 pdenteezunsunadifaLaed A5 g7U NTSC

v, o [
fygruneuInanidtefidunnvesniadinaiaed  (Decoder) a:qnuuntﬂu

> n191nun935 BPF (Bandpass Filter) wuniendagiaiasinfuaziaiinm
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detfout®t R-y 3uinliafiueniained (Sychronouse Demodulator),B-Y 39

1nstiddnogiataefuaz 1 Davinn #9lugUfl 28 d2un995 LPF (Lowpass Filter)

ruunfygregduuusd (Luminance ,Y wun3nd (Matriec)

Hogrons Dan aﬁnﬁoasLﬁﬁﬁtnwa:ﬁo1ﬂa1ugutwamao%uuﬂn%u 3.579545
[] v

Mhz #i2935%uuniSuseddiained (Subcarrier Oscilator) dygaiiazidaiy
o~ [l 4 Pyl ¢

ANATTRUNL BNHYYINA2INAIIE R-Y,B-y 80NUINNILDNTANUDI2ITANBALALADT
Befigyw  R-Y,B-Y  dunilaazgndludainedagimniunned G-y fiaees G-Y

» ]

ANUUdYYIU R-Y,B-Y,G-Y dzuwndusufudogie Y 92995 Y wuning a1

g ndnediy e ung(R),J13un (G), A 3u (B)

2.9 S5tyy SECAM (Sequentia Color with Memory or Sequential

a Memory)

L AR}

Fryullinul9nstuy  NTSC LRBUNAINNARTAL AT BUNIIT Y DGR

aﬂnﬂawuﬂaﬂﬂtﬂéauWﬁoLwamooﬁmmwmﬁuazLﬁaﬁaoﬁuﬁmmﬁmsunduazﬂﬁnwsuaq
LanﬁmmﬁmﬂdﬁuﬁﬁqﬁﬁUﬂguwwnzuuuW%Lﬂau%nagta%u (Frequency Modulation,
FM) u@aluszuy NISC Lﬂuuuuuauwﬁgﬂuagta%u (Amplitude Modulation,
AM) %oﬂﬁﬂﬁlﬁﬂﬁmmﬂmﬁunau (Niose) ‘ladny

F1Ua% L DUANTIATFIU SECAM

MUUL FUADN N 625 Ly
UUNNADIUNT 25 M
UL Fuasduni 50 Rad
A2NANATHN LM ULy 15625 \89n  (Hz)
LI TE L R-Y = 4,40625 MHz

B-Y = 4.250 MHz
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nsufinauanananisindvesdgyrainsheidluse ey PAL 1ile931nlu
nasdadgan ninsiedd ol dgguTuntunn i wdve sfgyrunnd L AeRananaty

[ 4
fotiuluntsdedgunninsiaidiussuy PAL asnhnaTddu L wWadygno

AnAuvul duL Sl du

F21 -
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e etz
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LanLAed F11, F21 unudggrun ndNAanatann g L W L Sud 1, 2 @uaidy

LaNLaed F1, F2 unudgyrunndiio ONABIILAUR 1,2 aruatdy
q' [ o, o L4
3UN 2.16  udaInTd dgymn I nIngnenidlussuy PAL

WIUR 2.16 Sggrunwd v, U tutantnefunudggied R-v  mruatvdy

1uguﬁ 2.16 n) Lﬁunﬁsuaﬂoﬂewuﬂﬂwaﬁﬂwﬁotwamaoﬁmmﬁmﬁﬂutﬁuﬁ 1 (&g

v

g F11) Tﬂuaugﬁﬂﬁﬁmmﬂmnwwﬁsauﬂuxﬁua:unuﬁ 1 Suvdlananaifudu 10

v

CRTEINE RRVTE: o dygred Ut Hwunedovasndn U1 war Vi1l Heuae
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HA?QZTER HA19212 Series

High-High-Speed, Low-Power 8-bit A/D Flash Converter

The HA19211B/HA 19212 series high-speed, low-

powe- 8-bit A/D flash converters require no

sam; nng or polling circuits. The digitl outputs

and clock inputs of these monolithic bipolar 1Cs
fully TTL/CMOS compatibic.

“iese devices are suitable for high-speed image
~rocessing applications such as video signal

digiuzation,

Features

« §-bit resolution (with overflow)

« Low pawer consumption (250mW typ.)

+ High conversion rate (30 sampics per second
(sps) )

« Single power supply operaton: +5V

« Buiit-in output latch circait

« TTL/CMOS compatible digital outputs and clock

npuLs

Applications

« Digital TV/VCR

« Industrial paltern recognition equipment
» High-speed measuring devices

Diffcrences beiween the HA19211 and HA 19212

Excepi for diffcrent overflow codes (scc iabic 1.
the HA19211B and HA19212 arc identical.

Qrdering Informaticn

Type No. Package

HA18211BP 600mil 28-pin plastic OIP
(DP-28)

HA1C211BNT  400mil 20-pin plastic shrink
P {DP-30S)

HA1G211BMP  44-pin plastic CF 1 (IMP-44)

HA12212P 600mil 28-pin plastic DIP
(DP:28)

AATQZ1ENT 400mil 30-pin plaslic shrink
DIP (DP-30S)

HA16212MP 44-pin piastic GFI (MMP-44)

€ HITACHI ¢7
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4x2200p
= 1

HA19209 to HA19213
it Example

Ircut

Section 3. Interface C

‘ . L +5V
r./ \N Mv_
| | . 4 V| . 100 k
. ) ; 1—\ Vin Note 1:V B +5V
2200p
CLK M 11k H
. ,J Note: ISET Mp——
T VRT | BO bu
: P _ [ 2200 b2 —0
o0 B3 - : ; —O Mwﬁs
1 B4 = 0O
g\ S o SR BS —+——o"
| e Ty e -
+5V . GND . —
—d CLA T 1 —
{Note 4) 1 74 |
3.3k * * _ (Note 3)
_ nnnnnnnnnnn 1.1kx9

{Note 4)

2200 v\H 22k . .
\u P4

VB is for HA19209/10 only

ISET is for HA19211112/13 only

Putll down resistors needed fcr HA19209/10 only

3.3 k and 2.2 K resistors needed for HA19209/10 only

Unit Notes:

0D
no

AN~

Figure 3-1. Interface Circuit




HA18209 to HA19213

Section 4. Power Supply
4.1 Vcc/GND Terminals

All Vee and GND terminals (four of each) should be connected to the appropriate power rail.

4.2 Decoupling

Decoupling capacitors (Ceramic 2200 p) should be connected across adjacent Vcc/GND pms
as shown in figure 4-1. For maximum benefit these should be as close to the IC as possible.

——y—————1 GND GND p——r——

am==0-J __V/cc! Vee p——m——mF—
-1 VcC Vee P———t

—F 1 GND GND —77T—

Figure 4-1. Power Supply Decoupling

4.3 Separate Digital/Analog Supply

If there are digital Vcc/GND and analog VCC/GND rails in the application equipment it is best
to use the Digital supply for the A/D converter. The analog input terminals of the 1C are

floating with reference to Vc¢/GND.




HA19209 to HA19213

Section 5. Reference Voitage

5.1 Separate Digital/Analog Supply

The analog to digital conversion is based on the voliage of VRT and VRB terminals. To achieve
accurate conversion it is essential to keep VRT/VRB free from noise, for this reason it is best to

power the VRT/VRB generation circuitry from the Analog supply if separate supplies are
available.

5.2 Decoupling

‘o

VRT and VRB inputs should have bypass capacitors to analog ground. A ceramic (2200 p) and
electrolytic (10 p) should be connected to prevent high and low frequency noise. Especially,
the ceramic capacitor should be as near to VRT/VRE terminals of the IC as possible (see figure

5-1).

...... ° i -'- . VR8 VRT g
ANNE Ko Lilpr a I

Figure 5-1. VRT/VRB Decoupling

5.3 Reference Correction

Usually the data sheet linearity is sufficient and VRM correction is not required. In this case
VRM can be left open circuit, or a Ceramic Capacitor (2200 p) can be connected between VRM

and analog GND.

O HITACHL ’ 105




HA19209 to HA19213

Section 6. Analog Input

6.1 Equivalent Circuit

The equivalent circuit is shown in figure 6-1.

-

Cin is due to the wiring capacitance and lin is a linéar current due to the 256 comparators (128
comparators on HA19213). The characteristics are shown in figure 6-2.

L

Reference

vollage
resistance
chain

fin

Figure 6-1. Analog Input and Equivalent Circuit

60

50

L

CiN 40

hN

(pF) 30

(WA)

20

10

'-J-—h..‘

1.0

LR S PP SR [ S

2.0 3.0

Vas

Vin (V)

VAt

4.0

5.0

150

100

50

1
1
o '
0 1.oﬁ: 20 30 ! 40 5.0
'
i !
Vas VRT
Vin (V)

Figur:e 6-2. Analog Input Characteristics (HA19209 to HA19212)




HA19209 to HA19213
6.2 Analog Input Signal

The input signal should be capable of driving the input capacitance Cin at 2 Vpp and high
frequency without distortion. This can be achieved by using an op-amp wiii a high slew rate

and wide bandwidth. Drive impedance can also be Jowered (several tens of ohms) by using an

emitter follower.

6.3 Layout

!
i

*The signal path between analog inf)ut and the driver circuit should be as short as possible to

avoid cross coupling. Avoid a layout which has paths parallel or close to other signals

(especially the clock line etc.).
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HA19209 to HA19213

Section 7. Clock Circuit

7.1 CLK and CLK

CLK and CLK are differential inputs as shown in figure 7-1. This means that a DC bias of
1.5 V or more is needed to prevent saturation of the differential switch current source, the bias

can be on CLK or CLK.

The IC clock is high when VCLK > VCIK and low when VCLK < VCLK.

- o

r=- “1
1 ]
Vee Q——g——t— | Voo
: '
] ]
] ]
' ]
CLK CLK CLK
I
----- ' —ap—
' E 2200
: Current - p
: Source | 7
! :
' :
: 7 '
| —— ,'-...._J
. HA19209/10 HA19211/12/13

Note 1: 2200 p needed for single clock input

Figure 7-1. Internal Clock Circuit
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7.2 Clock Driving

There are two methods of clock driving. Usually a DC bias is applied to CLK or CLK and the
ather is used as the clockinput. Altematively a complementary dual clock source may be

used. See figure 7-2.

Complementary Dual Clock

g e

Single Clock

o N AR S o
- g (-

(CLK) 4 t\'l-'H
(twi) (tww)

Figure 7-2. Clock Source Allernatives

In the case of a single clock source the DC level, VTH, can be provided by a potential divider
as shown in figure 7-3. The values of R1 and R2 should be between 1 k and 10 k. The
ceramic decoupling capacitor (2200 p) is needed to bypass current synchronized with the
clock, which leaks to CLK and CLK. This capacitor should be placed as close to the clock

terminal as possible.




A19200 to HA19213

7.3 Clock Leakage

A pulse current synchronized with the clock is carried to the analog input terminal, this is
known as ‘clock leak’. Hitachi A/D converiers have a two stage pre-amp/comparator circuit to
reduce this to a minimum but there is still a residual effect.

The current pulse causes a voltage pulse at Vin due 10 the analog drive impedance (The voltage
pulse is 2 10 3 mV'pp with 50 Q driving impedance, maximum frequency component is to

100 MHz). This voltage pulse has no effect on the A/D converter characteristics. However
interaction with the surrounding circuit will be made worse by long wires between the driving
circuit 2nd Vin terminal, or resonance due to wire inductance and input capacitance. In this
case ferrite beads or several tens of ohms resistance can be uscd near the analog input terminal

to change the resonant characteristics.

l
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—e— Ve
R1 3 —
—p  CLK (CLK)
Rz %
2200 p
7 V7

R2

“RioRz Ve

ViH =

Figure 7-3. Clock Threshold Circuit

..
'~ -

The value of VTH depends on the logic family used in the extemal circuit. For LSTTL VTH =
1.5V and 2.5 V is used for CMOS. (In this case the A/D clock operates below the 2.7 V Vou

(Min) specification of LSTTL).

For the HA19211/12/13 the threshold level is internally applied to CLK as shown in figur;:
7-1, so just the bypass capacitor is needed on CLK when using a single clock source.

If a dual clock is used it must be a true complementary source. An inverter can not be used to
generate CLK because of the phase shift, sec figure 7-4. The A/D clock current source will be

saturated for the duration of the inverter delay.
=

Clock

O CLK

[>o—o0 cik

XY A

Figure 7-4. Incorrect Clock Drive Circuit




HA19209 to HA19213

Section 8. Digital Outputs

8.1 Digital Output Circuit

The Vou output level needs to-be high to maintain compatibility with a CMOS "H' level. This
is achicved by using an emitter follower output. The output is pulled to the 'L’ state by an
constant current source. This technique avoids spike current generation during 'H'to 'L

transitions.

The constant current source structure of the HA19209/10 differs from the HA19211/12/13 as
described below.

8.2 HA19209/10 Digital Qutputs

The output constant current source is 0.6 mA (1yp) this maintains compatibility with LSTTL
loads (LSTTL inputs act as a 0.4 mA (max) Source), CMOS load requirements are also

satisfied by this structure (see figure 8-1).

‘Vece
Emitter
Foliower
OH& 2010 27, OF
a\
N/
Current
Source 0.6 mA SR -~ C
(typ)
V7 A/

Figure 8-1. HA19209/10 Digital Output and Load



HA19209 to HA19213

90% /

10%

P~ trn

Figure 8-2. Digital Output Waveform
The output waveform is shown in figure 8-2. The rise time (tr111) is not influenced by Joad

-capacitance CL (assuming CL is small) or pull-down resistance R. But the fall time (tmiL)
depends on the time taken to remove the charge stored in CL. The discharge is achieved by

IC constant current source (0.6 mA typ) and R (figure 8-1).

The recommended value for R is 1.1 k, but in the case of conversion rates below 20 Msps t}

pull down resistance can be increased to reduce system power dissipation.
(The timing margin for external latching of the digital data reduces as rise time increases.)
In the case of HA19209/10 a pull down resistor is required for each digital output 29 to 27, (

8.3 HA19211/12/13 Digital Outputs

- The HA19211/12/13 digial outputs have the fall time adjusted by a single resistor. This set:
the current source value (Is) so external pull down resistors are not needed. RISET is connec

between Ve and the ISET terminal as shown in figure 8-3.
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N

CiL=22pF
40 —
vran (NS) 16 pF
30 —
11 pF
00 — p
7 pF
10 — ‘p
T3 1 I
1.0 1.5 2.0
Rise1 (kQ2)
@

Figure 8-4. Fall Time vs RISET (HA19211/12/13)

8.4 Qutput Data Timing

The HA19209/10 do not have an internal digital data latch, so the output data timing diagram
is different from HA19211/12/13.

i) HA19209/10
The 1wo main periods inthe Ao D cycle are ‘Sample’ and ‘Data hold".

While CLK is low in 'Sample’ mode the comparators are transparent, if the analog input
veltage is changed the digital output also changes. Because the digital output changes are
noi synchronized to CLK during this pericd the data is not valid.

When CLK is high the comparators are in 'data hold’ mode, this means the digital outputs
do not change when analog input voltage changes. The data is valid after a period 'tpd’
from the CLK rising edge. As shown in figure 8-5, the data remains valid for a period tw;

The timing margin (for external Jatch) is increased by extending the 'data hold' duration.
To achieve this the CLK high duration is extended. The recommended values are 50%

P . .
- S
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Vee
Y
ol .
Riser
{SET -
ey

Figure 8-3. 1HA19211/12/13 Digital Qutputs

The fall time is approximately given by the following equation.

/

tan & CL (VoH = VoL) (RISET + 60)
4.25

Digital output high level (V)
Digital output low level (V)
Load capacitance (F)

Where VOH
VoL
CL

Figure 8-4 shows typical values of fall time (90% to 10%) against RISET with various values of

load capacitance.
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twi fwm

" ¢ K Data Data
Valid & Not Valid

Latch
Clock

Digital
CLK Oulput
HA18209 Next

; To
d or 8 bits Stage >
—E—;: HA19210 3 Latch DAC

Lalch
Delay Clock
Circuit

CLK

Figure 8-5. Output Data Timing for HA19209/10
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ii) HA19211/12/13
The internal digital output laich in the HA19211/12/13 maintains valid data during the
transparent ‘Sample’ phase. This extends the ‘data valid' duration at the digital outputs as

shown in figure 8-6.

twad

CLK }---
ok —I

Dicital Data Valid ? Data Valid , Data Valid
gita N-1} . 'y N N+1
ot (N-1) IR W ) e
v
{ [ —

s {rmt L

s 1

i 1

tr0
) —
Sample (N)

Figure §-6. Output Data Timing for HA19211/12/13
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Absolute Maximum Ratings

i Miltary/Asrospace specifled devices are required,

contact the National Semiconductor Sales Oftfice/

Storage Tomperature Range

-85°Cto +150°C

igsii

ESD Susceptibility (Note 2) 2V
pistributors for avaliablilty and spocifications. Soldering Informaton
Supply Voltage 13.2v Dual-in-Line Package (10 sec.) 260°C
\nput Voltags 3Vpp Small Outline Package
Output Bink Currents; Pins 1,3, 5 5mA Vapor Phase (60 sec) 215°C
Output Sink Current; Pin 7 2mA . '::a':g 1‘55 :6&) " 220°C

o0 AN-450 ""Surface Mounting Methods and thelr Eflect on

Package Dissipation (Note Y 1100 mW Product Retiability” for other methods of soldering surfaze
Operating Temperature Range 0'C — 70°C mount devices.

Electrical Characteristics
Vee = 5V; Aset = 660 kil Ta = 25'C; Unless otherwise specihed

Tested Design Unlts
ditlon T
Parameter Conditlons YP | Uimit(Note3) | Limit(Noted) | (Limits)
Supply Current Vee = 5V; Outputs at Logic 1 6.2 10 mAmax
) Vee = 12V, Outputs at Logic 1 55 12 mAmax
0C inpJt Voltage Pin2 1.3 Vmin
1.5
1.8 Vmax
input Tnreshold Voltage Note 5 55 mVmin
70
85 mymex
oot Tiszhargs Surrent Conn S Vi &Y 1" 5 pAmIn
16 pAmax
\nput C amp Charge Current Pin2; Vi = 1V 0.8 0.2 . mAmN
Rget Pin Reterenca Voltage Pin 6; Note 6 122 1.10 Vmin
4 i 1.35 Vmax
Compastis Sync. & Vertics! |- IOJT‘ = 40 pA; Logic 1 45 4.0 Vmin
Outputs lyuT = 1.6 mA; Logic 1 36 24 Vimia
R . - Q
ayrst Gate & Odd/Even louT = 40 pA; Logic 1 45 a0 Vein
Outputs
Compesite Sync. Outout lout = —1.6 mA; Logic 0; Pin 1 0.2 0.8 Vmax
vertca' Syne, Output tour = —1.6 A Logic 0; Pin 3 0.2 0.8 Vmax
2 -5t Gate Output lagr = ~ 1.8 MA Logic 0; Pin & 0.2 0.8 Vmar
Dde/Even Output iout = —1.6mA; Logic 0; Pin7 0.2 0.8 Vmey
vertics' Sync Wicth 230 160 pemin
300 BSTLY
Su-st Gate Width 2.7 kD iom Pin 51o Voo 4 2.5 xR
4.7 pSmex
' Vertiea' Detault Time Note 7 32 psmIn
65
90 ° pSImEX

hote 1 For 5pestion in ambiant 1emMpe-1res ahove 25°C, the dovice must be deratect based on 8 150°C max:nu— junction temparature ant a pachzpe therme!
rsistance of 110° C/W, juncuon to afbet

Note 3 ESD susceptinitity 1! uses the "nures body model, 100 pF diacharged through & 1.5 k() resistor"’,

Note 3. These paramete’s ase guaranfael 8.0 100% production lested.

Kote & Desgn Limits &6 pusrantens bt pot 100% produttion tested These limits are not used 10 calcuiate outpzng Quehly levels.

hotg &: Reatve Gdierence batwesn the 1mdut clamg volage and the rnimum input vollage which produtes & homzo~w' outpul pase.

Nete €: Ceceld’ attention shou's! be made t2 prevent parssitic capacilance coupling from any output pn (Pns 1,2 & anc 7) lothe Reey pin (Pir 6)

Note 7; De ay tme betwoen the sian of vercal $;ng (st Input) and the vertical output pulse

3.55
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Application Notes

Tne LM1881 is designed 1o strip the synchronization signals
{ ¢m composite video sources that ore in, or similar to, the
N T.5.C. tormal. Input signals with positive polarity video {in-
creasing signal voltage signifies increasing sceno bright-
pess) from 0.5V (p-p) to 2V (o-p) can be’ accommodated.
Tne LM1881 oporates from a single supply voltage between
&y DG and 12V DC. The only required external components
peside povrer supply and set current decoupling &re the in-
p.J coupling capachor and a single resistor that sels internal
crront levels, afiowing the LM1881 to be sadjusted for
eorce signals with fine scan trequencies ditfering trom
1£ 734 kHz. Four mgjor sync signals are gvailable trom the
1 & composite sync including both horizontal and vertical
¢:an timing information; a vertical sync pulse; & burst gate
¢ back porch clamp pulse; and an odd/even output, The
o=4/even output leve! identifies which vides field of an inter-
te-ed video sourca is present at the input, The outputs from
¢ LM1881 can be used o gen-lock video camera/VIR
¢znals with graphics sources, provide identification of video
t+'ds fof memory storage, recover suppressed or contami-;
reted sync signals, and provide timing references for the
ervaction of coded or uncoded data on specific video scan
tn0s

+: better undersiand the LM1881 timing nformation and
e type of signals that are used, refer to Figure 2(8~6)
wuch shows a portion of the composite video signal from
- e end of one field through the beginning of 1he next field.

COMPOSITE SYNC QUTPUT
*ne composite sync outpul, Figure 2(b), is simply a ropro-
-iction of the signal waveform belaw the composlie video
+ ack level, with the video completely removed. This is ob-
1'1¢d by clamping the video signal sync tips o 1.8V DC at
-, 2 and using a comparator threshold set just above this
\3'26 10 trip the sync signal, which is then buffered outto
%n 1. The threshold separation from the clamped sync tipis
azminatly 70 mV which meens that for the minimum input
:v3! of 0.5V {p-p). the clipping level is close 1o the haltway
2zt on the sync pulse amphtude (shown by the dashed
“€ on Figure 2(a)) This threshold separation is indepen-
2=t of the signal amptitude, therafora, tor 8 2V (p-p) input
¢ chpping level occurs at 11% of the sync pulso ampli-
s The charging current for the input coupling capachor is
*t mA, whereas the dischasge curtent is only 11 pA, typl
2y Tres sitows relativaly small crpaclior velues to be
5¢3—0.1 pF is generally recommandad.
«.~mafty the signal source for the LM1881 is assumed to be
2421 £nd relatively noise-fres, but scme sousces may have
szessive video peaking, causing high frequency video and
-oma components 1o extend below tha black level refer-
2. Some video discs heep the chrome burst pulse pres-
* froughout the vertical b'anking poriod s0 that the burst
i%ually appears on the sync tips for three line periods in-
ti1d of at biack level. A clean compos'te sync signal can
% gererated from these soJrces by fittering the input sig-
“t When the source Impedance is low, typically 7561, &
.12 resistar In series with the source end 8 510 pF capaci-
\e ground will form a low pass filter with a comer fre-
-4ty of 500 KHz. This bandwidth is more than sutficient to
-3 tne sync puise portion of the wave‘om; however, any
-2ze7ier content in the signal wil' be atenuated by aimost
"d2 otfectively taking it Lelow the comparator threshold.
T will also help it the source s contamingted with
=ma! noiso. The output wavelorms will bacomo delayed

from between 40 ns to as much a8 200 ns due to this filter.
This much detay will not usually be significant but t does
contribute to the sync delay produced by any additional sig-
na!l processing. Since the original video may also undergo
processing, the neod for time delay correction will depend
on the total system, not just the eync stripper.

VERTICAL SYNC OUTPUT

A vertical sync output is derived by internally integrating the
compasite sync waveform (Figure 3). Horizontal sync pulses
are not able to chargs the integrating capacitor guthciently
bocause of their short duty cycle, but when the vertical re-
trace Interval is reached, the broad sertated pulse charges
the capacitor past a fixed threshold, Once the threshold Is
reached, the next serration in the sync waveform triggers an
R-5 flipflop and starts the vertical output pulse at Pin 3.
Simultaneously an internal oscillator begins clocking @
counter. When a count of eight s reached the vertical out-
put pulse is terminated and the circult resets, Both the time
required to reach the integrator threshold and ths period of
the oscillator are programmed by an external resistor al Pin
6. For an N.T.S.C. signal with 32 us between serrations, 8
680 k2 resistor will ensure the vertical output pulse will st
nlnsident with tha Ieading adoe of the first vertical serration
(Figure 2c). |t the resistor value gets too small it bacomes
possiblo for the oscillator circuit to time out betore the input
vertical sync period has ended. When this is the case, the
sequence will repeat and a double vertica! cutput puise wili
appoar. Therefore, the resistor value for a given horizontal
scon rate Is chosen small enough to trigger the vertizal out-
put puise on the first serration yot not so small 88 to g've a
double pulse, rather than attempting to choose & veluve that
gives a specific output putse width. |f the Incoming vertical
sync is not sermrated, the intograting capacitor is allowsd 10
cherge to a second threshold which autormatically Initiates
the vertical output pulse sequence. In thig instance, the start
of the vertical pulse es well as the pulse penod will be de-
pendent on the resistor value.

ODD/EVEN FIELD PULSE

An unusual feature of LM1881 is an output teve' trom Pin 7
that identifies the video field present at the input to the
LM1881, This can be usefut in frarme memory storape apph-
catlons or In oxtracting tost signals that ocour only in siter-
nate fields. For a composite video signal that Is interiacad,
onc ¢! the twa fielde that make up each vigeo framne of
picture must have & half horizontal scan line period &t the
end of the vertica! scan—.o., at the botiom of the picture.
This is called the “odd field” or “held 1. The “evan field”
or “held 2" has & complete horizontal scan line et the end of
the fiold. An odd field starts on the Jeading edge of the tirst
equalizing pulse, whereas the even field slerts on the iead-
ing edge of the socond equalizing pu'se of the ve-ucal re-
trace interval. Figure 2¢g) shows the end of the even tield
and the start of the odd field.

To detect the odd/even fields the LM1881 agein integrates
the composite sync waveform (Figure 3). A capasitor Is
chargad during the period between sync pulses ed dis-
chargod when the sync pulse is present, The petiod be-
twaen norma’ horizontal sync pJises is enough to aow the
capacitor voliage 10 reach a threshold level of & comparator
that clears 8 tiptiop which is aiso be‘ng cloched by the sync
wavelorm, When the vertical interval is reached, the shorter
Iintegration time between equalizing pulses prevents this

3.57
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Application Notes (contnued)

threshold trom being reached and the Q output of the flip-
tiop is 10ggied with each egualizing pulse. Since the hall fine
period a1 the end of the odd field will have the same etfect
as an equelizing pulse period, the O output will have a difer-
ont polerity on successive flelds. Thus by comparing the O
potarity with tha vertical output pulse, an odd/even field in-
dex is generatad. Pin 7 remains low during the even field
and high during the odd field.

BURST/BACKPORCH OUTPUT PULSE

in & composite video signal, the chroma burst is Io.aleJ on
the backporch of the horizontal blanking period. This period,
approximately 4.8 ps long, Is also the biack leve! reference
for the subsoquent video scan line. The LM1881 generates
s puise ot Pin § that can be used either to retrieve tha chro-
ma burst trom the composite video signal {thus providing a
subcerrier synchronizing signal) or as a clamp for the DC
restoration of the video wavelorm, This output Is ob:ained

[ leal ~-
"'""‘“‘ ""‘ ""“”‘"“" an intomo! capachir et ung O A bane

ing adge of lhe horl.ontal sync pulses. Simultaneously the
output of Pin 5 is putled iow and held until the capacitor
charge circuit times out—4 us later. A shorter output burst
gate pulse can be derived by differentiating the burst output
using a series C-R network. This may be necessary in appli-
cations which require high horizontal scan rates in combina-
tion with normal (60-120 Hz) vertical scen rates.

APPLICATIONS

Apart from extracting a composite sync signal free of video
information, the LM1881 outputs aliow a number of interest.
ing epplications 1o be developed. As mentioned above, the
burst gate/backporch clamp pulss aliows DC restoration of
the original video waveform for display or remodulation on
an R.F. carrier, and retrieval of the color burst for color syn-
chronization and decoding Into R.G.B. components, For
frame memory storage applications, the odd/even field iev-
el pllows identification of the appropriate field ensuring the
correct read or wnte sequence. The vertical pulse outpu! is
pa-ticularly useful since it beging at & precise time—tha ris-
ing edge of the first vertica! serraticn in the sync wavetorm.
Th flend thal wdivniuai dines winin the verticat bignking
pariod (or anywhere in the active scan line period) can easi-
ly be extracted by counting the required number of tran-
st,0ns in the composite sync waveform following the start of
the vertical oulput pulse, ¢

The vertical blarking interval is proving popular as @ means
10 transhit data which wil' not appear on a normal T.V. re-
ceiver screen. Data can be inzaned beginning with ting 10
(the first horizontal scan hne on which tha color burst ap-
pears) through to line 21, Usually lines 10 through 13 are
not used which leaves lines 14 through 21 for inserting sig-
nals, which may be ditferent trom field to field. In the U.S.,
line 19 is normally reserved for a vertical interval reference

signal (VIRS) and line 21 Is reserved for closed caption dats
for the hearing impalred. The remalning lines ere used in 8
number of ways. Lines 17 and 18 a’e trequently used during
studio processing to add and delste vertical interval test
signals (VITS) while lines 14 through 18 and line 20 can be
used for Videotex/Teletex! date. Several institutions are
proposing to transmit financial dats on line 17 and cable
systems uso the avallable lines in the vertical interve! to
send decoding date for descrambler terminals.

Since the vertica! output pulse from the LM1881 coincides
with the leading edge of the first vertical eerration, s!xtsen
positive or negative transitions later will bs the start of line
14 in either held. At this point simple counters can be used
to select the desired line(s) for insartion or deletion of data

VIDEO LINE SELECTOR

The circult in Figure 4 puts out & single videc kne accordng
to the binary coded Information apphad to tine select bits
bO~-b7. A linc i$ selected by adaing two {0 the desired ling
number, converting to & binary eguivalent and applying the
result 10 tho line select inputs. The falling edpe of the
LM1861's vertical pulse is used 1o load the appropriste
number Into the counters (MM74C183N) and to set a stert
count latch using two NAND gates. Composite sync tran-
sitons are counted using the borrow out of the desired num-
ber of counters. The final borrow cut pulse is used to turn on
the analog switch (CD40668C) during the desired iine. The
falling edge of this signal also resets the start count latch,
thereby terminating the counting.

The circult, as shown, will provide a single tine outpul for
sach field In an interlaced video system (television) or a
single line output in each frame fo: & ncn-inte-iaced vides
system (computat monitor). When a particuiar lng in only
one fieid of an interlaced video signe! Is desired. the oos/
evan field index outpul must be used inslead of the vertical
output pulse (invert the field index output to select the pdo
field). A single counter Is needed for selecting lines 3 1o 14;
two countars are needed for selezting lines 15 t¢ 253; end
three counters will work for up to 2346 lines An culpui b
&1 is required o drive low impedance toacts.

MULTIPLE CONTIGUOUS VIDEQ LINE

SELECTOR WITH BLACK LEVEL RESTORATION

Tha circult in Figure § will select a number of adjoning lines
starting with the line selected as in the previcus example.
Addiional counters can be added as described previously
for either higher s'arting line numbe-s or an increases num-
ber of contiguous cutpu! linos. The back porch pu'sse output
of the LM1881 is used to gate the video Input's Liack level
through 8 low pass filter (10 k{1, 10 pF) providing thiachk level
restoration at the video output when the oulJt selecied
fins(s) is not being gated through
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LM1886 TV Video MatrixDto A

General Description

The LM1886 is a TV video matrix D to A converter which
encodes lumirance and color ditferonce signals from 3-bit
red, green and blue inputs. The luminance output Is encod-
ed from the NTSC aquation Y = 0.3R + 0.59G + 0.11B
end the R-Y and B-Y outputs are weghtod to prevent over-
modutation. A built-in R.Y and burst gate polarity switch al-
low European PAL compatible signals 10 be encoded. All
output levels inciuding an RF O Carner Bias Voltsge have
been referonced to BV for direct connection to the LM1889
TV video modulator. Whan used in combination with the
LM1889 and a suitabls sync generator, 3-bit, R, G and B
information may be encoded to both composite video and
RF channel cartler,

Features

& Complote digital-to RF coding with LM18€9
1-pin PAL/NTSC mode selest

True NTSC matrix

8 levals of grey scale

Allows wide range of colorimetry

Low power TTL inputs

Widsband luminance output

Waeighted R-Y, B-Y outputs

Connection Diagram
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Order Number LM1886N

See NS Package Number N20A
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