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General Dascription
e LAMIR28 i g o mavix 0o A oo ital to BE paceding with LM 190 i
which encodes vioance snd colos dilfers Yais 2 1-pin PALS/ C moce seinvt
: from Z.hit oo n znd s " ; A
: y : "t 1, i ENC T © a M AR
OUIDUL IS Trcuded From the M ¢ ok
0.55G + 9,113 16:d the RoY 5 s ol oray scaie
o pravant oversnoadulation. Suntin R-Y ¢ &

sweton ailow Surocean PAL
Sy a8 siznals 1o be ences All cutrut ievais
PE O Cairiar { 4

S

luminanca ouot

d RY,BY o

o Iy e

| for divect neCTon 1t Lhitg - !

W used in tomninalion wits the L\ :

, LA R, G oand B f
a nLromoosite video f :
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o\ TS ey {
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4 e Y QUYPYY ) i
i ] 1
i A% i
. B R 12V SupRLY
b y s Do
M 3 'l 2 |
b | b . |
o’ b [~ b-Y GUTALT |
D § I—I o FIGURL 2a. 6-Color Input Crnnection :
3 ) pLug ? 2 N H
i I5PUTS Ar—}':’:«—»’vnx-«—-w dQuTruT e ————— i
) | iy 7 i
. . % K2 NPT [“‘"O— . ¢
« v
N Top viiw { ;
. 1
i 9 L !
FIGURE 1 15
. 121335
. |
Order Nuinbaer LM1886N : Uy
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.
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Ay

" ) Fwn in Figure 23,

i Absolute Maximum Featings
] 1 /
} ;
! :;up;v:h,‘ Voltaga /
H Finh Y N /",
‘
1 Pinzo GV /
“tinput Voltag (Tins 1,8, 0, 11--10) ~0.5V, +12V
Fpin 2 Veltuge Belative to Pin 20 0.3V
LQutput Current 5mA
L Foweer Risipation, Ta = 257C (Note 1) 1.67\W
torese Temperature Ranae i =55°C to 1 150°C
{0utrsting Teraperzture Renpe 0°C 1o 70°C
Heed Temiperature (Soldering, 10 seconds) 300°C
]
7S P T S TP SN ‘S :
Flectiical Characteristics 14« 25c, trigure 2, Mote 2) :
! PARAW, CONDIT AN TYP | AX
{ 5V Supply Cunient (Pin 20) = 0G\ 7 11 V6
'£§ 12V Supply Cosrent {Pin §) GLARK = 05V e 13 17 A
d Lagic 1" (nput Current Input Voltrga = 5.6V [ 10 p
,77781,2,8,8,11-19) :
: i Lor_:«.“"O" input Current Input Volteon = 0.3V -0.07 -2 mA
'»7 (Fins1,2,8,9, 11-18)
5 Ouiput Glisess R,G,B=08v |
AVy SR o ; } mV
e AVRy o} =52 v
i
3 LVEY 0 ) m\
R-Y Fuli Scale, (AVR.YIFS R=2V;G,B =08y ) 128 1 v
: i
B-Y Full Seale, (AVg.yIrs B=2V, R, G*0 0.7 ser § 1o
Green Fuil Seile G=2V: R, §=08V i
AVry . s ~{.2% E v
AVp.y W -045 H v
Y Full Scale R,G,8=2V
AVyiEs 1.6 1.75 v
AVay 0
AVE.Y ¢
C Carries Reference, AVQ 2.0 2.2 ; 2.5 v
Bieniting Level, &Vy BLARNK [ ‘ 5D okl
. t
Sync Level, AVy ELAN = 0.8V ~0.67 077 1 087 v
NTS 2urst, AVgly i:‘_:/'«h' 7. ~{.26 -0.3% =045 v
[ ’
PAL Lt B
AVR.Y SW in PAL Positi -2 -0.9%
AVe.y ELANK, BU -2 075 v
- H/2= 0.8V
PAL iaversion Retio R=2V:G &, H/2=08Y -G -1.0 .l -1
-  AAVR.YIEALMAVR.VIFS SW to PAL Fosition ;
Y Linearity Error Figure 2b tnput Connection *1 ; =3 GlS
< 7Y Bwitching Times 15 kRz Square Wave Switching }
R, G, B in Paralicl i
i Rise Time, 18 35 ! s
o Fall Time, 1 30 H ns
b Sertbing Time #1 0SB 50 ! ns
i
F1 Above T = 25°C, derate based on T gy ) = 1507C undt () « 75°CAY.
}2: Unless ativerwite noted, EL:T.‘(T, S¥R TERTE ~ 2V ond SW i in NTSC position. Al ovir i ere referenzed (o e +H\ sty

l.
T .
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2fer to Figure 3) TTABLE L INPUT CODE EXampLy
= > C 3
GATE may b2 cbrainsd C‘i?jjf________
! ariarto MMSR20 or MMS321.
: i en, e H/2 square wave may ba ob
L rorizontal sync [
’ All i . o e o Black
: ) . All inputs are low-power TTL compativle. Because —
i L cof the very fow 1ty i iaput currents, the coidr inputs Dark Grey i
L ) sy be paralleled in cus combinations. For simple Licht Grey 101 10 161
‘ e color reguircments, the Figure 23 input conpection © \White i 11 3 TRIE
‘ " may be used to produce the 6 primary and comple- -
] mentary colors listzd in Toble |, along with black and i
¢ -Toadd cemplex calors such as those 31 the Lotiom
. oi Table [, all 9 input bits may be requirad separately.
g , When choosing input codes for other calors, always ,
3 .
: check the naw color 2guinst hoth light and dark bock- = :
. ": s
rounds., 5 i
5 S i
1 5 . IS : - V
GEe All outputs are rLfI,ILLPf'L’I to t‘;e 5V supply for direct BToT 01 1 01 1 ¢ o ¢
. G R 0=c0 [IRUE 3 e 1258t
3 L P CUON 10 Ui _ther ,.5 or cin Orange 11 100 05N ;
. ouuL ""l G ist . l
B et Flosh tons 1 i 10 10 .
v . i
\ as Pink T 1106 110 *
-3("u:r'on“m suund or a second RE c‘nam‘.,l Sky dilye 10 10 L ;
&) the L1839 daty shawt,
s .

I
1
|
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Typicel Application

>
(\!.’.T §ARRT ]\

’,.\C"‘IJ

(YIRS v
S OYLINEY D
[UBIY ‘I

gy
Vi

PALFE Z LN : [ Y VU e
hL—

1 N LR
o gereenr "’“"t\
NTSC | PAL |
1

LATE6 1 kg

C 43 | 36 " pF

Circul
The 3-b
3-bit currenten
Each DAC coneists of
sources coniroiled by
C output currents are arbiis

=

“: 21T {Refer to Figure 4)

end blue inpuis ¢d to i
oz
firee hinery-weighted current
current switch
nly oiven a weight
cozificient m
quation. the red and blue
f.p.‘i' oif, so et the remeining currenis
Dwith the green currert form the juminence
cuirent Y = Ud IR ¥ 058 1g + G.11 ig.-ty cevelor
luminznce voltage Vy across £ m 2 summir
fier referenced to the +5V supply. A cuir
ed by pin B adds (=) syn: pulsze 1o the
Y cutput ai pin 6.

Wice:

T

Cy converters (O/ACs)

3

The porticns of 168 and biue corrents previousiy ¢piit

eif flow through resistors R/0.22 anc Rg/C.28,

which ere weightled 10 form the 1ed and biue voitaoes . .

respectively. Since the opposite ends of me 2 resi
aie connected 1o Vy, the red end tiue voltages ecing
the resistors subtract from Vy 1o develop the eo
Giterence volieass Vy.p 2nd Vy.g. Vy.p is coupled
through & X.56 gain, 5V-referenced inveriing amplifier
to the B-Y cutput et pin 4. Vy.g ‘eeds paraile! inverung
and nondinverting unity gain anplifiers which ajiow
either polatity 10 be coupled 1o the R-Y outnnt pin Z.
Switching between the 2 amptiiers is controfied Ly
& current switch sctivated by the H/2 pin 2. A (=) bur
gzte pulse on pin 1 controls current switches which
add the buarst pulse componsnts 10 the B-Y snd R-Y
Quiputs,

ors

The reouitements
in the arees of burs

bath of which ere cont

in
outlputl poiari
tc the LWi8

phzse of
ceired in P

in the positive poia

Blanking is activared irv ¢ i(rw ot pin @, which

side of the {

the le

In, = O independent ot

A\

the Y B-Y end R-Y ().a}T)L

emp.ificr p'o U
pin 7 which is 25%
“the Y butpu‘»., |'c-le‘uv'c

S Py e

REx]

e

HIZ squeare

exieme!

switch

continu s

= B-Y pulss, §
E-Y output s loche

t, 80 that I = g
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onerel Description AUres
o LAATEZD ds desicned to intaiface audio, color ] chennel switching
d Herence, end luminance dionsly to the ante
¢ of @ TV receiver. It consists Mva sound su! ¥ 12V to 18V supply oparation .

coninetor, ("‘YOH’.P sulicarvior  oscillater,
ChIO NI IRCTUISTONS P RE cscitiztors and madaiatons = -
chroNa 1l curotors, and Ki- o 1etQ 8 8 3 6 Execelient oscilirtor ste )9!!“,’
for two tow-VHE chenncls.

. e, ®
The LISTEES ellows video informstion from VTR,

coequip i sauress to b tavid

Joreceivers. VWhies ¢ L
mplete TV cene
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. y
orp N o
ol 8] Absolute Maximum Ratings© - . - e
| o Supoly Voltage VI, VIS max 19 Vo o : Coe
} i'; Prower Dissipation Paeka ce (Note 1Y 1350 m\v : ,
! vt Coerating Temperature 2 ns 3¢ 0°C o +70°C VA
3 Sturage Tamparaiure Ranas ~55°C 1o “150°C . Sty »\‘
i Chroma Gee Current Yy max 10 mAg,
! {VI6-V15) imax i 5 Ve
i (VI4-V10) imax ; AY ;
) P * i«
il (V14=V 11} max v 10
? Lead Tempecature (Soidering, 10 secaonds) . 300°C : ‘
i wetrical (‘Jl raraciensiics ide Test Circuit, All SW Norm ‘Hy 0s. 1,V = 15V, Vo =Veo =12v) ]
; —— gen —— —— e -y, t
4 PARANETER ’ CONDITIONS MIN TP MAX ' i
Supply Current, i . 20 43
Saund Qscillaiar, Current Change., Sls Chance VA From 12.5V 1o 0.3 G.5 0.9 A
‘ ' ' 17,5V -
| . \thvT‘n Osciltator Balance, V17 8.5 11.Q 12.5
!
i Chroms Modulator Balance, V12 7.0 7.4 7.9 i
A R-Y Modulater Outpur Level, AV13 T SW 3L Pos. 2, Changa Sw 1 0.6 0.9 1.2
0N
’ From Pae. 110 Pos. 2
{"'!' . ; . BY Modutator Qurput Level, AV33 SM 3, Pos. 2, Changs S 2 0.5 0.9 12
\ ) From Pos. 1 to Fos. 2 )
Chroma Medulator Carvarsion Raiia, S# 3, Pos. 2, Charge SWO ) 0.45 0.70 0.95 v
AVIZ/AVE . From Pos. 1 to Pos. 2. Divide ;
; : AVi3by AV3 B S s
’ .‘ Ch. A Osciliator “OFF " Volta SW 4, Pos. 2 0.5 15 2.0 V.
Ch. A Oicn”nor Current Level, ig- Vg =12V, v = 13v i 2.5 55 5 A e
: Ch. 8 QOscillater “OFF” Yaitage, VB, V7 . L 0.5 s, 2.0
Ch. B Oscillator Gurrent Leved, 13 ) SW 4, Pos. 2, \/é =12V, 25 ‘3.5 5 oA
5 - Ve =13V
Ch. A ticdulator Conversion Ratio, SWT,5W 2, W 3, Pos. 2, 0.40 C.70 ViV
AVil/iVi3-Vvi2) : Vg = 12V, Change Ve From
: ’ 13V 1o 11V For AV 11 Divide ‘
8y VI3-V12 .
Ch. B Modulator Conversion Patio, : AlLSY, Pos. 2, Vg =12V, | .0.40 0.55% 0.70 Viy
) AVI10/iV1i3-Vi2) ] Change Vi, Frorm 13V 0 11V
Divide as Abova :
i -- | O WL L = - i o
AC Elecirical CI 1araciernistics (seTest Gireuin, v = 15v)
! el
e o . - " T -
= FEE 2 P PARAMETER CONDITIONS FAIN ™ MA [
g iy ), = LT
o Chromaz Crcilistor Qutput Level, V17 CLOAD <20 pF 4 5
v_f = : Sound Carrier Oscitlator Level, Vi L.oaded by RC Coupling 2 3 4
i ll Network N .
1
! Ch. 3 BF Gscillater Level, VS, VO Ch.Sw. Pos. 3, f = €7.25 Mg, 200 350
| Use FET Probe:
= l Ch. 4 RE Oscillotor Level, V6,.V7? Ch. Sw. Pos. 4, { = 57.25 MH2, 200 350
' ! ) Use FET Probe
I) Notn1: For operation in ambient wratuess above 25°C, the device Must be daested Laved on s 1507 C marimom junction temperature and 2 {
'\ tharroal stance of 907 Cf’./ wnrlu,n 0 amiient, {
! 10126 o
! i
i E
§
; | -
3 v 5
A M S GBI T e e Y W T S h e asn g i gy o g s e ¢ R
}
4
§
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o) Vo e P LS .
o pesion Characleristics i,V oe 1Ly
- N e
FARAMETER YR UL TS PRABANM it l
Coitatos Sutin'y Depeense B P odutetor jo—
i Tooma f, 0 3 GT00IG MMy K TG Comvemon Gan, £ 61.25 LiHz, ! St
B Cound Carngr, 0 Soo Cuniy Voui avid-\vaz) "
id il NETERUTIIRY
. awister Tempoatune Dependence (10 Unty) A58 MR Difterendinl Goin s
(o (<R P/ 6 Ditierennal Ehoge ‘ v
g e 15 ELALEY 25 Vi Video, 67 6% met oy i
i ny e G et O N
i . 59 ppmf € Quoipet Hermamies Belowe Carnier
creema Oeaddletor Ousput, Pin 17 2ud, 3id v,
L3d 7 i
i 1256, 10-0 20 ne i snd abiove . o v
o AL L 8D-10% 3 v i o
T Fatt i it : =0 U It Impedances i
- ity Cycle {+) Haif Cycle 51 ‘o T N !
3 . e i todutator, Ping l
i =) Halt Cycle z o
A i 4 ulstor, Pin 12 i
1F Oseiiiater Maximum Operating Freatenry 160 Pin 13 )
“A i
K (Terneratone Stebdty Dezradeo) {
g R ! Crvoma Moduletor {1+ 3 85 NG :
A v £ Y Corwers e Gan V1514 -V3) e ' '
i B Y Conversion Gai VAZ4V2 -3 0.6
’ ,
\ - 7 Balznce 205
3 L
T ‘ wwidh Ll L
- I ] ) [
S I N ! erup s
, . 'AC Test Cireuit :
’ j f
.
.
R |
- . {
k {
+
H
. !
: {
H
| !
i
i
i
2 H
: R H
= i
]
{
1 i
; ! :
H
$ |
] i
: ; j
i
: b i
§ { | ;
260 e 3 I i !
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Frva S F] SNEL £ AV RIS b r e 4o e 5 - S e

Typical Pericrmanca Cheracteristics T .

.
Sound Cadrier Oucrllater 0 0 - © AF Oncilizior I’r‘)<;l.e§\:y = Sl 0T Civroms Maodelsior s
d N Supoly Degondsnce L Supply Depencarca . Transcondue vl an - -
‘w‘j 3 (fq = 1.5 MMz} Mo = 67.25 MHx . ) toyr g2V er 18 o .
g ,
{ = O] REE
’ Q 3 T A R el
=1, A “‘\\-
> o 1
' & ‘[ 4
= by I Il ' '
” L
B N cnnans So ™ -
r H
. 5 -2 {7 ; | |
fwy B e et T hicdi'ss
g0 3 E { 11
= =T EER T D)
20 s by LG et T !
v 4 (/! i R i i
h < - 1 : s Ay
X o S A S L ;
g T - | i l |
R — : * =4
g $3 1112 10 1415 15 1) 1% 13 %e e 1091 12 13 14 15 15 17 1S 19 20
' < ) IUPELY VOLTAGE (V) ) E SUPPLY VOLTAGE (V)
j" - Chroma Moduiztos RF Medulstor
: : Commoan-ioae Input Ranye Common-tode input Rangs
K N Pins2,2.4
)
. Vg W 16
N 5 = ; s n
; :__j - STl 2
\ b= 2o
s £ n
! £ 3 5os
B C 2
B a2, &, %
J g gt 5 s
d S : s
§ a8 s S
i ~ R = 2
u s ! 4
Ve 1 3
o 2 * 2
N i . 1
: 3 . e 05268
5 15 111233 16 1S (6 17 18 15 23 11112 13 18 15 86 G718 13 29
) 2 SUPFLY VOLTAGE (V) = SUPPLY YOLTASE (V)
b Faie : -
\
d - :
3 . B . B B . - = 5
i Circuit Descrintion (refer to Circuit Diagram) .
4 ) v
x ) : :
- A *° The sound carrier osciilater is formed by differential The channs!l 8 ¢ tar consisis dgevices (O
‘; amplifier G3, Q4 operated with positive feedback from Q37 cross-coupled dhrough ievei-shift cener diodes
‘ iha pin 15 w@nk 10 tha Lase of Q4, Q34 and Q5
; .
v . .
b . . Tra : : over supply and temparatur
4 The chroma oscitiator cansists of the inverting ampiifier . pRly . ! :
3 . N R R g consists of raultipher ¢
Q18, Q17 z2nd Dariington emitter foilower Q11, Q12. A o .
. . . . . The top quad is coupled 1o the chang
] An external RC and crysial network fromr pin 17 to isolati fovi Qas i 045
% X . 3 - e isoiating devices G and Oda. Ao
R pin 18 providas an additicnal 180 degrees phase lag back o 1,;3 N A HQ ¢ £ 4
. " . . Sins P4 1 0 progucy an
aelec - ta the base of Q17 1o produce osciilation at the crystal pins o Sk s fejlsktze
K . . S output RF carrier at pin 1 is than r
] resonance {requency. (S22 ac tast circuit). o 3 I iy
3 lated by both the chroma signal at pin 13 and tha video
i and sound carrier signals gt pin 12, Ti Bannal A
3 The feadback signal frarn the crystal is split in a leac-lag medulator shares pin 12 2nd 13 buj
. 'f netwvork 10 pins 1 ond 18, resnactively, to generate the ath chennel B and operzias in zn
31 subcarrier refarence signals for the chroma moduiators,
. ;‘ : The R-Y modulator consists of multiplier daviczs Q23, The current {lowing throuch channal B gsaillator dicc
e Q30 and G21--024, while the B-Y modulator consists of Q541, Q55 is wrined arcund in Q80, G
- Q21, Q32 and Q25--0Q23. The raultiplier outputs aie source current for the channei 8 BF

& coupizd through a balunced summing amplifier Q37, sama manner, the channael A oscillator Q
G338 to the input of the RF modulators &t pin 13. turn accund Q77, Q73 and Q73 10 soure
With 0 offset at the lower poirs of the multipliars, no modulaior. One csciliztor at a tim2 may bLe acgizated by
chrema cutput s prodoced. Howevar, when either connacting its tank to supply (sze ac test circuit), The
pin 2 or pin 4 is offset ralative to pin 3 a subcartier out- corresponding medulater is then activat«d by it current
) Coput current of the eppropriate phase 15 produced at tun-around, and the other ciciilator/modalator com-
pin 13, bination remains “OFF ",
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