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. Abstract

A 'Computem - Video Mdixer L8 wsed to overlay .a
picture {4rom a CGA carnd onto a piezuae from  a vdideo zaﬁé
recorder (VTR) and ithe mixed picture 4is paeééﬁtad on a
te&eviéibn.

As, the picture signal from the VTR and CGA card
have thedir drequencies o Qemt&cae and horizontal
synchronization, b0 a pléture siéignal from CGA needs to be
Rept-in the memory. Then .we use ithe synchronization gignaﬂ
4rom Zhe VT@ o read the da£é~éﬂ memony, 4in order that the
pidture f$rom both sources will appear in  the con&e@t
po&izion. The mixed signal will be ﬁodu£étéd with zthe
chrominance éubéaaméen 40 that it will be the same colounr

as the source pliciwrte on the monditor.
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CHROMINANCE COMBINATION

w Interngl supply line stabilisation

The TOA3SS0A is an integeated circuit designed to be used in PAL
evlout dzcoding circuitry in colour television receivers.

o #14d.83 MHz oscillator sdjustment necessary
a 20 68 ACC (Automastic Colour Control) range
2 Acuspts Sandcastie pulse burst gating nput

CHROMINANCE
COMBINATION
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TDA3950A

MAXIMUM RATINGS {Ta = 425 *C unless otherwise stated)

Rating Pin Value Unit

Power Supply Current 2 . an m&

D.C. Current Cagabitity of Reference Outout 9 20 . mA

Operating Temperature Range ) 010-170 °c

Power Dissipation (Package Linmvtation) 1.25 w

Derate above T = = 25°C 10 mwYC
_ Storage Tempetsture Range : 6510 -150 | °C

ELECTRICAL CHARACTERISTICS (T, = + 25° Cunicss otiwrwise stated— Chréma input 250 mV p-p, 100% colour bars!

Characteristics Pin Min Typ Max Unit
= o

Supply Voltage 2 8.5 8.7 9.7 Vde
Cheomnance Output Volitage (RLpin 1 = 560 1 250 400 S00 mVopp
Colour Killer Opesation:

Xilt Level (Burst} 3 8.0 12 17 .} mvee

. Unkdl Level (Burst) 1 15 20 .

Hysseresss 2.0 d8
Maximum Chrominance input Voltags 3 250 i } Mvopo
Chromnance Output D.C. Cusrent: !

Colour Killer Operating 1 mA
Cotour Kitter Ot : 1.0

Change in Chrominance Output due to = 608, —12 08
change 1n Chrominance Input. KR 2 I d8
Chrominance fnput Impecence ~ 3 50 T LS
Reterence Output 2.2 1.' i Vep
Reterence Orc.Hazer Pull-Ir Rangc :300 =600 ! T
Phase Accuracy 2.3 | 100 He
Reference Osceltator Temperature Draft PN )
(no burst pulse sppleedt) 9 -2.0 H:/ C
Burst Gate Operatng Voltage 5 9.0 12 v
Burst Gate Input Impedarnce S 7.0 K &
H:2 Bustabie Ovtput ) 13 8.0 1 Ve
Identdication Time 1.0 | miec

APPLICATION NOTES

1 Normat decoupling p.ecaufions must Le taken. Foe
example pin 2 must be decoupled closely 10 pin 6
(g ound] thus prevesdmg sub Corter compancals lvaking
in1o senyitive 310as of the Crcunt.

2 Yo prevent the radiation of sub-Castier harmonecs, the

connection tiem pn 9 (refeience wutput) and‘ on B
{crysial {eedback ] must be hept a3 short as possitile.

SETTING UP NOTES

Disconnect the Lurst gatr pulses and adqust'the P.L L
potentiometer 10 give “Tero Seat” froin the _sul;-'uum
velerence 03Cilatan Reconnect the baest gate pulses.

.



ToAdAS0A

Owels Oviput 1nf

&
Sinscastie Pulse [nput
L

FIGURE 3 - TYPICAL CINCUIT CONFIGURATION

f Icw- I onf

. OUTLINE DIMENSIONS

i‘J.VVVVVV]

A ’

tl-—-

11 ]

—,r— e Al g

®01(S

1 L(ADS WITMIN D 13 men
© 0051 RADIUS OF TAUL
POSITION AT SEATING
PLAN] Al waTIMYUS
wATER:AL CORDITION
Orw{nSION L 10 |
CEnT(ROr LEADS
wnin fORI(Q
PARALLEL

.

cast ¢4

WL I TERS soCoiy
Owiae [wad o | was
a g fregofers (0060 ]

AR} 243 _§ 0 36

Lapt § 49! b__|_J;:J
D 03 ! 04! [41) 02
BREA PRI
€ 1< cveest 1 €00 85C
WELRRUES IR
3 RENERY]
& CREDRITTRID;
T [IRE N
- - 198 - 10
] 31 162 e 18040
DPREE BT 15
3 Lot [eet ¢ ’j

PLASTIC PACKACE

Cortuit Sloge 2™ wlhiting Mor
@f duiisstung tyPR B! EM U ONELEIO! o MPIKS1ONS, ‘
(@i te Ao Mme10n swilenst 19e CONITIUC1 0N Pur
L‘.(.“"" @retn The 1nfgimaton Aoy been cacetully (Rert ed ond o

detwoved 10 De entoely . N0

woccvracrs Furthermore, .-th mipi e tian gors et
Ne PuiChaser B The semic SAOW 19! Ervikes OeelrDrd ony
ICenss wnde: (he Datent righte Bf Mote ot Int Bt Bikere

"




—— e e e [P —

.
T
:

.....

INF

1o |

.3-_‘1’—
£ T1 oN
S .jgx‘}i -

: £

A

L‘:T_I

I
T

o

7

‘1,‘}

3
RY
|

']

l

2/

!

FIGUAL 2 - CIRCULT SCHIMATIC  ~

TDA3950A




National
Semiconductor

LM1889 TV Video Modulator

General Description

The LMIBBY is designed 1o interface sudio, color
ditference, and luminance signals to the antenna termi-
nals of 8 TV receiver, It consists of & sound subcarrier
oscillator, chroma subcarrier oscillator, quadrature
chroma modulators, snd RF oscillators snd modulators
for two tow-VHF channels.

The (MIBBY allows video informstion from VTR,
games, test equipment, of similar sources to be disptayed
on black and white of color TV receivers. 'When used
with the MMS7100 and MMS3104, a ~maplete TV game
is formed. .

TV Circuits |

Features
8 dc channel switching

® 12V to 18V supply operation
® Excelient oscillator stability

8 Low intermodulation products
& 5§ Vp-p chroma reference signal

@ May be used to encode composite video

Block Diagram
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Order Number LM1888N
See NS Package N1BA

DC Test Circuit




Absolute Maximum Ratings

Supply Voltage V14, V16 max 19 Vde |
Power Dissipstion Package (Note ) 1390 mW
Gopersting Temperature Range . 0°Cto +70°C
Storage Temperaturs Range —£5°C 10 +150°C
Chroma Osc Current 117 max 10 mAge
(V16-V15) max ~ 25 Vge :
(V14-V10} max . v ,
{V14=V11} max v
Lead Temperature (Soldering, 10 seconds) 300°C
: I
DC Elactrical CharacteristiCS (dc Test Circuit, Al SW.Normally Pos. 1, VA = 15V, Vg = VC = 12V) ;
PARAMETER CONDITIONS min | Tvp | max | units
Supply Curvent, Ig - 20 |35 | as° mA |
Sound Dscillstor, Current Change, 311§ Change Vp From 12.5V to 0.3 0.8 09 mA .’
17.5V .
Chroma € <illator Balance, V17 88 | 10| 125 ¢
Chroma Modulator Balance, V13 7.0 74 7.8 \" 1
R-Y Modulator Output Level, AV13 SW 3, Pus. 2, Change SW 1 06 | 09 | 12 v
: . From Pos. 1 to Pos. 2 |
8.Y Modulator Output Level, AV13 SW 3, Pos. 2., Change SW 2 06 | 09| 12 v '
From Pos. 1 10 Pos. 2 ]
Chroma Modulator Conversion Ratia, + SW 3, Poz. 2, Change SW 0 045 | 070 | 095 v |
AV13/av3 Feom Pos. 1 {0 Pos.-2. Divide h
. AV13 by AV3
Ch. A Oscillator “"OF F** Voltage, V8, V8 SW 4, Pos. 2 . 0.5 1.5 3.0 v
Ch. A Oscillator Current Level, Ig vg= 12V, Vg = 13V 25 35 5 A .
Ch. 8 Oscillator “OFF** Voltage, V6, V7 0.5 1.5 30 v .
Ch. 8 Osciltator Cutrent Level, Ig SWd4, Pos.2, Vg = 12V, - 25 35 5 mA %
ve= 13V :
Ch. A Modulator Conversion Ratio, SW 1, SW2, 5W 3 Pos. 2, 035 | 055 0.75 Vv,
AVI/(VI3-V12) Vg = 12V, Change V¢ From '
13V 10 11V For AV 11 Divide )
N By V13-V12 ) f
Ch B Modutator Conversion Ratio, ANSW, Pos. 2, Vg * 12V, 035 | 055 | D.75 viv
AV10/(V13-V12) Change V(¢ From 13V 10 11V |
Divide as Above
AC Electrical Characteristics (s Test Cirait,V = 15V} )
PARAMETER CONDITIONS MIN TYP ) MAX UNITL;
Chroma Oscitfator Output Level, V17 CLoAD < 20pF s |- 4 s Voo :
Sound Carrier Oscillator Level, V15 Loaded tr’ RC Coupf_:f\':“.'.‘- ?‘1 ;_,—.:.E.‘ v 3 4 Voo |
Network R Ej-;; o
Oh. 3 RF Oscitlator Level, V8, VO Ch. Sw. Pos. 3,1« 61.25 MHz, : 200 350 mVpo
Use FET Probe |
Ch. 4 RF Oscillator Level, V6. V7 Ch. Sw. Pos. 4, 1= 67.25 MHz, 200 350 mVpo :
Use FET Probe ;

~—

~

New 1: For cperation in smbsent temperaturet sbowve 25 C, the devics must tw Cersrrd besed o0 8 150°C manimum junction remperature and 8

Mevmgl resis tarnce of 90° C/W junction to smbient.



Design Characteristics (s Test Circuit. v = 15v)

PARAMETER Tve uNITS PARAMETER Tve g

Oxctaior Supoty Dependence RF Modutator .
Chroma, £, = 3 579545 MMz 3 v Convession Gawn, 1 © 61.25 MHZ,

Sound Carrwer, RE - Ses Curves VouT/VI3-vi2) 10 mVemV

Osciltator Temperature Dependence (1€ Onty) 3.58 MMz Differentiat Gan [ \
Chwvoms 008 pom/"C Differential Phsse 3 depons
Sound Carreer -15 pom/"C 2.5 Vpo Video, 87.5% mod. t
RF . e pom/'C Output Harmonscs Below Cartver ;

COnroma Oscdisror Output, Pm 17 2nd, Jrd -12 «
tRiSE. 10-90% 20 ~ 4th and above ~20 [} :
FALL. 90-10% 0 ™ | inout Impedances i
Duty Crete (o1 Hall Cocle s1 * Chroma Modutator, Pins 2, 4 SO0R/72 oF !

(=1 Hait Cycie @ . RF Modulater, Pin 12 W72 oF !

RE Oscritator Masimurn Operating Frequersy 100 MHz P 13 25007725 ofF '
(Ternpersture Stadility Degraded)

Chvoma Modulator (f = 3.58 MHz) ,'
8-¥ Conversion Gan V13/(Va=VI} [X ] VeolV N i
R.Y Convernion Gain VI13/(V2-V3) a$ Vep/V 1 !

. Gen Batance 208 o8 {
Banowuth See Curve 4
AC Test Circuit i
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Typical Performance Characteristi

&

Sound Carrier Oucillator AP Orcitistor Fraquency Chvoms Modulster
Supply Dependence Supply Depond wice Tranaconductance Bandwidth
3 i1 = 4.5 MHz) fo = 6725 Miz four 13/Vier 18
£ 4 " s
£ T 3 L [ L T
= = T s
s 1 v o : ! : s BT r
s P = 4 \ -
s s -u -
“ £+ - 4
z -1 & -n < s
R : \ g \
g § - \ ° -u
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s Z - i : AL
H / } 1 \ R +
s 3 - T Fle i \ € ‘ $
e
2 5 Pdl 58 - !
& W17 13 Kt W Y N 111 12 13 %415 16 17 w1 Ie LI 4 $ W N .2 N
SUPPLY VOLTAGE tV) SUPPLY VOLTAGE V) FREQUENLS Wng .
Chroma Modudator RF Modulstor
Common-Mode input Range Common-Mode lnpul”‘u\(a
Pirs 2, ?.4 Pins 32, 13 (Applcations Circuit}
:: /}-’/’Z{" T . :; G, Y A
E 3 Vil ey | I L2 720, 72 T
3wl il L L. e n L2 0% o EENR NI
s 18 14 P/ [ R 2 1 .
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Circuit Description (Refec to Circuit Diagram)

The sound carrier oscillator is formed by ditferential
amplifier Q3. Q4 operated with positive feedback from
the pin 15 tank 10 the base of Q4.

The chroma oscillator consists of the inverting amplifier
016, Q17 and Dartington emitter follower Q11, O12.
An external RC and crystal network from pin 17 to
pin 18 provides an additional 180 degrees phase lag back
1o the base of Q17 to produce oscillation at the crystal
resonance frequency. (See ac test circuit),

The feedback signal from the crystal is split in a lead-1ag
network to pins 1 and 18, respectively, 10 generate the
subcarries reference signals for the chroma modulatoss.
The R-Y modulator consists of multiplier devices Q29,
Q30 and Q21-Q24, white the B-Y modulator consists of
Q31. Q32 and Q25-Q28. The multiplier outputs sre
coupled through a balenced summing amplifier Q37,
038 to the input of the RF modulators at pin 13.
With 0 offset at the lower pairs of the multipliers, 0
chroms output is produced. However, when either
pin 2 or pin 4 is offset refative to pin 3 8 subcarrier out:
put curtent of the appropriate phase is produced st
pin 13,

6 11 12 13 % W16 17 N B .. ..

1,11 12 13 108 6 1 W
SUPPLY VOLTACE (V)

The channel B oscitlator ‘consists of devices Q56 and
Q57 crosscoupled through level-shift zener drodes
Q5S4 and Q55. A current reguiator consisting of devices
Q39-Q43 is used o0 achieve good RF frequency stadility
over supply and temperature. The channel 8 modulator
consists of multiplier devices 058, Q59 and Q50-Q53.
The top quad is coupled 10 the channel B tank through
isolating devices 048 and Q49. A dc offset detween
pins 12 and 13 offsets the lower pair 10 produce an
output RF carrier at pin 10, That carrier is then modu-
tated by both the chroma signal at pin 13 and the video
nd soupd carrier signals at pin 12, The chacnel A
modulator thares pin 12 and 13 buffers 045 ang 044
with channel B and operates in #n .identical manner.

rSg e

g ;T‘j‘ lhmnq through channel B oxcitator diodes
1w W Yurned sround in 080, Q61 and Q62 to
¥ 5 c'y":J'uot'f fhe channel B RF modulator. fn the

* b ROBHAET, Tha channet A oscillator Q71-G: ™ o
turn around Q77, Q78 and 079 10 source the channet A
modulator. One oscillator at 8 time may be actvated by
connecting its tank 10 supply (see ac test oircuit). The
corresponding modulator is then activated by its current
turn-around, and the other oiciflator/riodulator com-
bination remaing “OFF*,




Circuit Diagram ‘ .
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Applications Information
Subcarrier Oscillator

The osciltstor is a crystal-co-toiied design “tu ensure the
azcuracy and stability regs-e< of the nwwzerrier fre-
quency for use with televisior receivers, iev-izad net-
works (R2C2 and C1R1)} c¢ a quanreivte phase
relationship between pins 1 2= 1B at tha subcarrier
frequency of 3579545 MHz Ozver frequenrones can be
used and where high stabiliny & not a reauinement, the
crysta! can be replaced wit~ z paralle! r=onent L-C
tank circuit—t0 provide a 2 Mz clock, ‘s exemple.
Note that snoe one of the c~-ominance mruduiators is
internally connected 1o the fe=dsack pzth @ the oscil-
lstor, operation of the osc'.¥zor at orher then the
correct subcarrier frequenc, orecludes chntoTiInance
modulation.

.When an external subczrrier source is availeble or

preferred, this can be used tnsteac. For propsr THoJUIBTOT™
operation, 8 subcarrier amgitis: of 5CL mMVpp is

required a1 pins Y 3nd 18, I{ = cJadialure Pest shill

Sy Sy R 3 -
nerworks shown in the apﬂntz:o’: circuit anx 1€i8INed,
about 1 Vp-p subcarrier in = g

"-_—\——

and R SThCiEnt. The crys= . C4 and F3 @€ €
inated and p»n provioes & < ]
+125° from ths external referencs.

Chrominance Modulation

The simplest method of chroma encoding is m gefine
the quadrature phases prowde-‘ & '~-ns 1 arg “E &5 the

color ditierenz ares end E-N_ A sngr?d 2 pin 2

I o ARY) will cve e d’:romunance =1ozarrier_ocLTod from

eomoered

Tthe modulato: velative praose of 90°
10 _ne/mpdm—' OUTPUT Procces
"{B-Y]. The zeo signal ce! o —w R-Y an¢ E:-7 INpUTS

will determine the bias leve! resuired a1 pr 2. For

example, & pn 2 signal that is 1% Sositive w i respect
10 pin 3 will g3 0.6 Vp-p subca— - &t o relar..ve phase
of 80°. If pin 2 is 1V negative »— respecs =2 2in 3,
the output is agsin 0.6 Vp-p, bt witn a relan. e phase
of 270°. Whe~ z simu'taneous sigre exists a1 o 4, the
subczrrier outoer level and phase a it be the v’ sum
of the guadrzzs—e components procaced by por Z&7d 4
inpuis. Elearh, with the moc. &= axes C2frwd a8
above, 3 negEini PUle Of P & ST the DrtT gste

peri i prococe the chforumance sy FWZT"'_-Q
i *. Ec— color c “lerence

“burst
-

with 2 prase of 1B0°. Ec—

signals must be o2 coupled to tme —odulators &¢ the
zero signal Oc less’ ©f both must b: T same 27 < within
the common-mac: re=p: of the moc..s10rs.

The 0.6 Vp-p.Vo:
modulators is o
at pin 13, Lar

cornversion gz < the chrors 1ence
Sed with & 2 K vesistor covsected
resis10r velues cam O used 1o FAcedse

the ga2in, but czsez’zznce at pin 12«7 reduce ©a bend-
width. Notice Tzt eo0i-bandwids™ emcoding of T color

—odulator LU
into T seme

dtference signa’s = implied 2s be—
are internally comesied and surmrer
load resistor.

Sound Oscillator

&
Frequency modylawon is achieved 0w wusing 2 4.5 MH2

Sy 8 Sigrdl € pind

tank circuit and devisting the center frequency via g
capacitor or a varactor diode. Switching 8 5 pF capacitor
to ground at an audio frequency rate will cause »
50 kHz devisiion from 4.5 MHz. A 1N5447 diode
biassed ~4V from pin 16 will give 220 kHz deviation

- with # 1 Vp-p audio signal. The coupling network to

the video modulator input and the veractor diode bias
must be included when the tank circuit is tuned to
center frequency.

A good level for the RF sound carrier is between 2% gnd
20% of the picture carrier level. For example, if the peak
video signal offset of pin 12 with respect 1o pin 13 is
3V, this corresponds to 8 30 mVrms picture RF carrier.
The source impedance at pin 12 is defined by the
external 2 k2 resistor and so a series network of 15 k)
and 24 pF will give & sound carrier level st —32 dB to
the picture carrier, .

RF Modulstion .

Two RF channels are aveilable, with carrier frequencies
up to 100 MHz being determined by L-C tank circuits at
pins' 6, 7, B and 9. The signal inputs (pins 12, 13} 10
both modulators ate common, but removing the power
supply from an -RF oscillator tank circuit will also
disable that modulator,

As with the chrominance modulators, it is the offset
between the two signal input pins that determines the
level of RF carrier oulput. Since one signal input
{pin 13} is also internally connected to the chrominance
modulators, the 2 k0 load resistor a1 this point should
be connected to @ bias source within the common-mode
input range of the video modulators. However, this bias
source is independent of the chrominance modulamr
bias and where chvommance modulation is not Gseds
the 2 k§2 resistor is eliminated and the bias source con-

necied directly 10 pin 13.

To preserve the de content of the video signal, smplitude
modulation of the RF carrier is done in one direction
only, with increasing video (toward peak white)
decreasing the cariier level. This means the active com-
posite video signal at pin 12 must be offset with respect
10 pin 13 and the sync pulse shopld produce the largest
offset {i.e., the offset voltage of pin 12 with respect to
pin 13 should have the same polarity as the sync pulses).

The largest video signal {peak white) should not be
able 10 suppress the carrier completely, particularly if
sound transmission is nesded. For example, a signzl with
1V sync amplitude and 2.5V peak white (3.5 Vpp —
negative polarity sync) and & black level a1 6 Vg will
require 2 dc bias of 8V on pin 13 for correct modula-
tion. A simple way of obteining the required otfset is
1o bias pin 13 a1 4 x {sync amplitude) from the sync tip
level atpin 12.

.4




Applications Information (continve)

Split Power Supplies
[Y

The LM 1883 is designed 10 operate over a wide range of
supply voltages so that much of the time it can utilize
the signal source power supplies. An example of this is
shown in Figure 2 where the composite video signal
from a character generator is modulsted onto an RF
carrier for display on 2 conventional home TV receiver,
The LMi8B9 is biased between the —12V and +5V
supolies and pin 13 is put at ground. A 8.1 kS2 resistor
from pin 12 1o —12V dc offsets the video input signal
{which has sync tips at ground) to establish the proper
modulation depth — R1/R2 = VN/12 x 0.875. This
design is for monochrome transmission and features an
extremely low external parts count.

DC Clamped Inputs

Utitizing 2 DC clamp will make matching the LAN2IBRI to
svailable signal generator outputs @ simple process.
Figure 3 shows the LM1889 configured 10 avvpl the
composite video parterns available from a Trktionix
Type 144 generator that has black level at grount and
negative polarity syncs. In this application, the chioma
oscillator amplifier is used to provide a gain of twa. The
100k pot adjusts the overall DC leve! of the ampiified
signal which determines the modulation depth of the RT
output. Clamping the input requires 2 minimum ot DC
correction to obtain the correct DC output level. This
allows the adjustment to be a high impedance that will
have minimum effect on the amplifier closed foo gnin.
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Applications Information continued)
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TV Circuits

LM1886 TV Video Matrix D to A

General Descriplion

: The LM1886 is a TV video mattin D to A converter

-

2

which encodes luminance and color citference signals
«om 3-bit red, green and blue inputs.~The luminance
output is encoded from the NTSC equation Y = 0.3R +
£ 59G +0.11B and the R-Y and B-Y outputs are weighted
to prevent over-modulation. A built-in R-Y and burst
gete polarity switch allow European PAL compatible
signals 10 be encoded. All ouiput levels including an
RF O Carrier Bias Voltage have been referenced 10 5V
for cirect connection to the LM1889 TV video modu-
‘ator. When used in combination with the LM1889 and
2 suiteble sync generator, 3-bit R, G and B information
may be encoded to both composite video and RF
chennel carrier,

Features

Complete digital 10 RF encoding with LK11882
1-pin PAL/NTSC mode select

True NTSC matrix

8 levels of grey scale

Allows wide range of colorimetry

Low power TTL inputs

Wideband luminance output

Weighted R-Y, B-Y cutputs

Conneclion Diagram
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Order Number LM18BGN
See NS Package N20A

Test Circuits
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Absolute Maximum Ratings
Supply Volta_g_e

Pin5 15V
Pin 20 6v
Input Voltage {Pins 1,8,9, 15-18) -Q.5V, 12V
Pin 2 Voltage Relative to Pin 20 o8V
Output Current 5mA
Power Dissipation, TA = 25 C Mnre 1! 1.67W
Storaga Tempurature Range -65"C to +150°C
Operating Temperaturs Rung? 0°Cto 70°C
300°C

Lead Temperatura (Soldesing, 19 oot

Electrical CharacteristiCs Ta = 25°C. (Figure 2, Note 2)

PARAMETER CONDITIONS MIN TvP MAX UNITS ]
5Y Supplv Current {Pn 204 BLANK 08Y 7 n 16 mA ]
12V Supply Current {Pu: S} BLANK = 08V 9 13 17 mA
Logic 1" Input Cursert I tepet Vaoltage 7 50V 0 10 BA

(Pins 1,2,8,9,11 19
Logic “0" 4nput Current l taplt Voltag: = 0.3V 0.0 -0.18 TA
(Puns 1.2,8,9,11-19 |
Output Offsets R G, B-08V
AVy [} +50 my
AVR.Y 0 £50 ~
Avg.y 0 :50 mY
R-Y Full Scale, (AVR.YIFS R 2v.G.B=208V 10 1.23 1.4 v
8.Y Full Scale, (3Vg YIFS 2 2/,RG=08V Q7 087 1.0 v
Green Full Scale G 2V R.B-08Y
Avay -0 85 -1.02 -1.2 v
Ava.y ! -04% -058 -0.7 \
Y Full Scate R.G, 82V
{AVYIFS 1.6 1.75 1.9 v
AVR.Y 0 £100 my
Avsy () +75 mv
O Carrier R2ference. AVO 290 22 25 v
Blanking Level, AVy BLAMNK = 0.8V 0 +50 mY
Sync Level, AVY BLANK,SYNC =08V 0.67 -0.77 -0.87 v
NTSC Burst, AVB.Y BLANK, BURST GATE = 0.8V -0.26 -0.35 -0.46 v "
PAL Burst
AVR.Y SWn PAL Position, 0.2 ~0.25 -0.32 v
Ava.y BLANLK, BURST GATE, -0:2 -025 -0.32 v
H2=08V
PAL tnversidbn Ratio R=2V;G,B,H2=08V ~0.9 -10 -1
{AVR.YIPALAAVAR.YIFS W to PAL Position
Y Linearity Error Fi34-2 25 laput Connzctien i3} 26 «“F5
Y Switching Times 16 k42 Square Wave Swatching
R, G, B in Paraliel
Rise Time, tR 35 L
Fatt Time, tF 30 =5
Seutling Time £1 .58 S0 G 4
Note 1: Abave Tp = 25°C, derae based on Tyimax) = 150°C and 934 = 75°C/W.
£

Note 2: Unless otherwise noted, GLAWK, SYNC, BURST GATE 2V and SW is in NTSC pesition. All outputs sre referenced to the

"

a3 shown in Figure 2a.
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Application Notles trete: 1o Fig.re 3)

fhden

S

SYNC, BLANK, and BURST GATE may be obtained
fiom a sync generstor 1C sim !a- 1o 1205320 or M115321.
For PAL operation, the H'2 sguz'e wave may he ob-
tzined by # 2 from horizonte” sync.

All inputs are low-power TTL compatible. Because
of the very fow typical input cusrents, the color inputs
may be parelleled in various comtanations. For simple
color requirements, the Figure 2a wnputl connection
may be used to produce the 6 primary and comple:
mentary colors listed in Table I, zlong with black and
white. To add comp'ex colors such & those at the Lottom
of Table 1, alt 8 inplt bits may be required sepatately.
When choosing input codes for other colors, always
check the new color against both tight and dark back-
grounds.

All outputs sre referenced 10 the +5V supply for direct
connection 1o the LW1882. The resistor on the lumi
nance output pin B is used 1o sum the chiome subzartier
fiom the LM18BI and must be wired as tightly as
Possible 10 preserve the video baadwidth. For the
aduition of sound or a second RF channel, tefer 10
the L1889 deta sheel.

TABLE 1. INPUT CODE EXAMPLES FOR COMMON

COLORS
Ut CODE -

RLD GHUEN BLUE
COLOR M L M L M L
Elah c 00 [ ¢ oo
Daik Grey 019 ¢ 10 0110
Light Grey 14 ta 101
White 11 P 111
2 [Red 111 &0 000
_E Green [( I I Y] 11 000
& {Brue pboo u®o 111
& > [Cyan 00O AR YR | 111

'a T
EE- Magente 1Y b0 11
& € {yeitow 111 t131 000
B:own [0 i ¢ ¢ it 000
Orange 111 t 00 000
Flexh tone | ] 110 101
Pink 7011 70 110
Sky Blus 10t 10 11
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Circuit Description (refer to Figure 4)
The 3-bit red, green, and blus inputs go to identical The requirements for PAL and NTSC encoding ditfs:
o )
3-bit current-mode digital-to-analcg converters (DACs). in the areas of burst gat2 operation and R.Y polarity, !
Each DAC consists of three binary-weightad current both of which are contrel'ad via pin 2 as follows: :
sources controlled by diff-amp current switches. The :
DAC output currents are arbitrarity given a weighting 4 ol !
factor of 0.59, which is the green coefficient in the RS ;?m :.fed:;y 2 ;T.;hne. fr:q:ency TTL square :
luminance equation. Portions of the red and blue Wage=in gthis Thoce 3 By s'w-&c between pin 2ond
currents are split off, so that the rzmaining Currants +5V is held off continucusly, which results in equat
combinad with the green current form the luminance burst p}zl.se sogperents,on the 8-Y and R-Y outputs. E__
current 1y = 0.3 1q + 0.59 Ig + 0.11 Ig. Iy develops In addition, the H/2 square wave causes the RY i
the luminance voltage Vy across RQ in 2 summing output polarity to reverse every lme: {When fed
to the” LM1889 chrorfa modulator this causes th
i

amplifier referenced to the 45V supply. A current
switch operated by pin 8 adds (-} sync pulses to the
Y output at pin 6.

The portians of red and blue currents previously split
off flow through resistors RQ/0.29 and RQ/0.48,
which are weightad to form the rad and blue voltages
respectively. Since the opposite ends of the 2 resistors
are connected to Vy, the red and blue voltages across
the resistors subtract from Vy 1o develop the color
ditference voltages Vy.R and Vy.B Vy.g is coupled
through & X.56 gain, 5V-raferenced nverting amplifier
to the B-Y output at pin 4. Vy.R feeds parallel inverting
and non-inverting unity gain amplifiers which allow
either polarity to be coupled to the R-Y output pin 3.
Switching batween the 2 amplifiers is controlled by
a current switch activated by the H/2 pin 2. A {~) burst
gate pulse on pin 1 controls current switches which
add the burst pulse components to the B-Y and R-Y

phase of the R-Y subtarrier to change 180 as re-
quired in PAL.)

NTSC, pin 2 tied thrdugh an external resistor 1o
+12V—this turns on the PNP switch continuous'y.
which eliminates the burst pulse on the R-Y output
and increases the amplitude of the B-Y pulse. Since
pin 2 is being held high, the R-Y output is lock2ed
in the positive polarity.

Blanking is activated by a low on pin 9, which de-biaszs
the left side of the DAC diff-amps, so that IR = IG °
tg = 0 independent of the input states. When blank22.
the Y, B-Y and R-Y outputs all go to +5V. An add.tion 3
amplifier produces a 0 carrier reference voltage 4t
pin 7 which is 25% above the peak white voltage <@
the Y output, relative to +5V.

outputs.




Equivalent Schematic
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Linear Data book

Nat;oﬁaénSemiconductoa'Coapoaation
1982 edition, P 11-23 = P 11-36

IBM Technical Rederence

International Business Machines Corporation

Revised Edition { April 1983 )





