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TDA3850A

Advance Information

e Internal supply line stabilisation

o No 4.43 MHz oscilistor adjustment necessary
o 20 0B ACC (Automaetic Colour Control) range
e Accepts Sandcastie pulse burst gating input

CHROMINANCE COMBINATION

The TDA39504 is an integrated circuit designed to be used in PAL
colour decoding circuntry in colour television receivers. 5

CHROMINANCE
COMBINATION

MONOLITHIC SILICON
INTEGRATED CIRCUIT

P SUFFIX
PLASTIC PACKAGE
CASE 640 TO 116
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TDA3950A

MAXIMUM RATINGS (Ta = 425 °C unless othevwise s1ated)

Rating Pin Value Uniy

Power Supply Current ° 2 . 8n mh

D.C. Curtent Cagability of Reference Output ] 20 mA

Operating Temperature Range 01w ~170 °c

Power Dissipation (Package Limitation) 1.25 w

Derate above Tg, = ~ 25°C 10 mw/YC
_ Storage Temperawre Range p 6510 -150 | °C

ELECTRICAL CHARACTERISTICS (T, = +25°Cunless otherwise stated — Chroma input 250 mV p-p, 100% colour bars)

Characteristics Pin Min * Typ Max 7 Unit
-

Supply Voltage 2 8.5 8.7 9.7 Vde
Chrominance Output Voltage (RLpin 1 = 56001 1 250 400 $00 mV op
Colour Kitier, Operation:

Kill Leve! (Burst) 3 8.0 12 17 .| mvopp

+ Unkill Level (Burst) 1" 15 20 .

Hysteresis 2.0 ¢ a8
Maximum Chrominance Input Voltage 3 250 ] MVpo
Chrommance Output D.C. Current: | }

Cotour Killer Operating 1 mA
Colour Killer Off 1 1.0

Change in Chrominance Output due 10 + 6 dB, —12 ¢8 i
change in Chromunance Input. 3 2 ! dB
Chromnance lnput impedance " 3 50 ! K &
Reterence Output 2.2 f Vepp
Reference Orciitator Pull-irn Range 2400 2600 ! He
Phase Accuracy 2.3 | oo Hs
Reference Oscillator Temperatuse Drift A f.
(no burst pulse spplied) 9 -2.0 Ha/ C
Burst Gate Operating Voltage s 8.0 |12 v
Burst Gate input impedarce S 2.0 | K 2
H:2 Bustable Output 13 8.0 Vo
1dentitication Time 1.0 myec

APPLICATION NOTES

1. Normal Gecoupling p.ecautions must be taken. For
example pin 2 mwit be decoupled closely 10 pin 6
{gr ound] thus preventing sub Cart et components leabing
n10 sensitve sreas of the Crcurt.

2 To prevent the tadiation of swhCarries harmonaecs, the

connection frem pin 9 (reference thul).ahd on 8
{crysial feedhack ) must be kept a3 shoit a3 pussibile.

SETTING UP NOTES

Discannect the burst gate pulses and adust'the P.L L
potentiometer 10 give “Zero bedt” from the subrcasiwes
retrrence osCltatur. Reconnedt the burst gate paives.
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TV Circuits ]

LM1886 TV Video Matrix D to A

General Description

The LM1886 is a TV video matrix D to A converter
which encodes luminance and color difference signais
from 3-bit red, green snd biue inputs. The luminance
output is-encoded from the NTSC equation ¥ = 0.3R +
0.59G +0.11B and the R-Y and B-Y-outputs are weighted
to prevent over<nodulation. A built-in R-Y and burst
gate polarity switch aliow European PAL compatible
signals t0 be encoded. All output fevels including an
RF O Carrier Bias Voltage have been referenced to SV
for direct connectionr to the LM1889 TV video modu-
{ator. When used in combination with the LM1889 aed
8 suitable sync generator, 3-bit R, G snd B information

Features

Complete digital 1o RF encoding with LM 1889
1-pin PAL/NTSC mode select

True NTSC matrix-

8 levels of grey scale

Ailows wide range of colorimetry

Low power TTL inpuyts

Wideband luminance output

Weighhd R.Y, B-Y outputs

e s 8 e R 8 8

may be encoded to both composite video and RF

channel carrier.

Connection Diagram
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Order Number LM1886N
Ses NS Packege N20A
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Typical Input and Output Waveforms
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Application Notes (refer to Figure 31

SYNG, BLANK, and BURST GATE may be obtained
from async generstor IC similar to MMS320 or MM5321.
For PAL operation, the H/2 square wave may be ob
tained by a <2 from horizontal.sync.

All inputs are towpower TTL compatible. Because
of the very low typical input currents, the color inputs
may be paralleled in various combinations. For simple
color requirements, the Figure 2a input coanection
may be used to produce the 6 primaty and comple
mentary colors listed in Table I, afong with black and
white. To sdd compiex coiors such as those st the botiom

of Tabie1, ail § input bits may be required sepsrately. i

When choasing input codes for other colors, stways
check the new color against both light snd dark back®
grounds. T

All outputs are referenced to the +5V supply for direct
connection to the LM18BY. The resistor on the lumi-
fance output pin 6 it used 1o sum the chromas subcarrier
from the LM1889 and must be wired a5 tightly
Posuble t0 preserve the video bandwidth. For the
sadition of sound or a3 second RE channel, refer to

\!he LM 1889 data sheet.

TABLE I. INPUT CODE EXAMPLES FOR COMMON
COLORS
INPUT CODE
RED GREEN  BLUE
COLOR M L M t M L
Black 000 000 000
Dark Geay b10 010 010
L LigniGrey | 101 101 101
W white 11 11t 111
P2 -
~—p (Red t11 000 000
':~;§{c..... 000 111 000
T & {Blua., .. 006 000 111
o oxior ey
»—_X;}{Qr_t_r,\,? 000 1111 111
£ €4 Magenta 111 00 111
§Evdlow 111 11 000
Brown 01t o011 000
Orange 111 100 000
Flshtone | 1 1 1 110 101
Pink 111 110 110
Sky Btue 101 100 111
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LM1889 TV Video Modulator

General Description

The LM1889 is designed to interface sudio, color
ditference, and luminsnce signals to the antenna termi-
nals of 8 TV receiver. It consists of & sound subcarrier
oscillator, chroma subcarrier oscillator, quadrature
chroma modulators, and RF oscillators and modutators
for two low-VHF channels.

The LMI889 allows video information from VTR,
games, test equipment, of similar sources to be ditplayed
on black and white or color TV receivers. When used
with the MM57100 and MMS3104, a complete TV game
is formed. ¢

TV Circuits

i
!
Features !
t
8 dc channel switching !
® 12V to 18V supply operation
® Excellent oscillator stability - t
& Low intermodulation products

& § Vp-p chroms reference signal

® May be used to encode composite video

Block Diagram

Dusl-in-Line Package
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Order Number LM188SN
See NS Package N18A

DC Test Circuit




Absolute Maximum Ratings
Supply Voitage V14, V16 max
Power Dissipation Peckage (Note 1}
Operating Tempersture Range
Storage Temperature Range
Chroms Ozc Current 117 max
(V16-V1S) max ~
(V14—-V 10} max
. {(V14=V11) max
Lead Temperature (Soldering, 10 seconds)

DC Electrical CharacteristicS (de Test Circuit, All SW Normaily Pos. 1, VA = 15V, Vg = Vg = 12V)

19 Vge

1380 mw

0°C 1o +70°C
~55°C 10 +150°C
10 mAg,

28 Vye

v

rA'

300°C

PARAMETER CONDITIONS MmN | Ty | mAX | uNniTs !
Suppty Current, (g R 20 35 45 ° mA i
Sound Oscillator, Current Change, J115 Change Va From 12.5V 10 03 0.6 0.9 mA i
12.5V l
o 1
Chroma Oscillator Balance, V17 95 11.0 12.5 & !
Chroma Modulator Balance, V13 7.0 7.4 7.8 v !
R-Y Modulator Output Level, AV13 SW 3, Pos. 2, Change SW 1 "06 [ 09 | .12 v o
. . 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 to Pos. 2 i
l Chroma Modulator Conversion Ratio, « SW 3, Pos. 2, Change SW O 0.45 0.70 095 vv i
AV13/av3 From Pos. 1 t0 Pos. 2. Divide
l AV13 by AV3
i Ch. A Oscillator “OFF” Voltage, V8, V9 SW 4, Pos. 2 0.5 15 3.0 Y
. Cn. A Oscillator Current Level, g Vg =12V, Vg = 13V 25 '§ 35 5 mA
Ch. 8 Oscillator “OFF* Voltage, V6, V7 os | 15 | 30 v
Ch. B Oscillator Current Level, Ig SW 4, Pos.2, Vg =12V, - 25 3s 5 mA
vee= 13v ,
Oh. A Modulator Conversion Ratio, SW 1, SW 2, SW 3, Pos. 2, 0.35 055 | -0.75 \"74% ,
AVIIAVI3-VI2) vg = 12V, Change V¢ From ’ ,
13V 10 11V For AV11 Divide l
. By V13-V12 ) !
Ch B Modulator Conversion Ratio, Al SW, Pos. 2, Vg = 12V, 035 | 0s5 | b.Is viv
AVI0/(V13-V12) Change V¢ From 13V to 11V .
Divide as Above
AC Electrical Characteristics (s Test Circuit, v = 15v) f
PARAMETER CONDITIONS MIN | TVYP MAX UNITS J
Chroma Oscillator Output Level, V17 CrLoAD < 20pF B A 5 Voo
ose U)o
Sound Carrier Oscillator Level, V15 Loaded br- RC Coupling AL & :.,-‘.'\_g_ff;-‘_‘ .3 4 Vp-p '
Network - ;‘:E‘F‘;F-‘ Ta et B !
b R i
Ch. 3 RF Oscillator Level, VB, VG Ch.Sw.Pos. 3, 0= 61.25MHz, | - 200 350 mVeo
Use FET Probe ’
O & RF Oscitator Level, V6..V7 Ch. Sw. Pox. 4, = 67.25 MHz, 200 350 mVep
i
- Use FET Probe .

Nowm 1: For everspon in emitrent twmperstures abowe 25°C, the device must be derswd besed on 8 150°C mesimum junction temperatere end 8

e e of 907 C/W junction 10 smblent.



Design Characteristics (scTest Circuit, v = 15v)

PARAMETER TYP UNITS PARAMETER Tre UNITS
Oxcilistor Susoly Dependence RF Modutator
Crvoma, fg » 3 579545 MKz 3 Harv Conversion Gam, 1 « §1.25 MHy,
Sound Carrser, RE - See Curvet VouT/ivVid-vi2} 10 mVem v
O Temow [~ {1C Only) 3.8 Mz Ditterentiat Gan [ 1 [N
Croma 005 pom/'C Oifferentiat Phose 3 deyen
Sound Corrrer -15 pom/"C 2.5 Vp Vudeo, 87.5% mod.
RF . -50 pom/"C Output Harmonees Beiow Cartrer
Cnhroma Oscitarer Output, Pm 17 2nd, 2d -12 PTY
tRISE. 10-90% 20 ~ 4ath anc above ~20 ot
tFALL. PO-10% 0 ™ | input imosdances
Ovuty Cycie (+) Haif Cycle St % Creoms Modulator, Ping 2, 4 SO0k //2 oF
1= Mat Cycte 49 * RF Modulator, Pia 12 /2 of
RF Osciltator M. Operating F 100 wHz, #in 13 (2500//3.8 pF
(Temperature Staditity Degraded)
Chroma Modutstor (f » 3.58 MHz}
B.Y Conversion Gan V13/{V4=-V3} 0.6 VpolV
R.¥Y Converuon Gain V13/(V2-V3) 0.6 Veo/V
. Gonr Balance 205 ']}
Bangwdth See Curve
AC Test Circuit
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Typical Performance Characteristics

Sound Carvier Oscillator '
‘Supply Dependence Supply Depondence Trsnsconductance Bandwidth
5 g = 4.8 MH2) 19 #6725 MMz lour 13/Vi or 18
£ a " )
: TT1 - TT |
I = £ ~ g
= *
£ Pl g . 1 \ ! )
H g -u 3
> 8 = . \ ]
2 > - =
& e z 5 .
> a & J
- e} k3
& -3 1 s - @ -8
< - s [ s
s 5 S -u s
: LI s g°n H
S o Pty - \ € !
4 [ - ! - ]
H W12 13 K18 161 N WU 12 13 1613 16 20 18 19 29 LI S W B om
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) FALOUENCY itz
Chroma Modulator RF Modulator .
- Common-ods Input Range Cammon-Mode Input Rangs .
Pirg 2, _J. 4 Pins 12, 13 {Applicstions Circuit)
“ e "
T T &z 5 7 A R I
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SPMLY YOLTACE (V)

Circuit DVESCfipﬁon {Refer to Circuit Diagram}

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

The chroma oscillator consists of the inverting amplifier
Q16. Q17 and Darlington emitter follower Q11, Q12.
An externs!l RC and crystal network from pin 17 to
o 18 provides an additional 180 degrees phase lag back
1o the base of Q17 1o produce oscillation at the crystal
resonance frequency. (See ac test circuit).

The feedback signal from the crystsl is split in & lead-lag
network to pins 1 and 18, respectively, 10 generate the
wbcarrier ceference signais for the chroma modulators.,
The R-Y modulator consists of multiplier devices 029,
QX0 and Q21-Q24, while the B-Y modulator consists of
Q31, Q32 nd Q25~-Q28. The multiplier outputs ace
coupied through a balenced summing amplifier Q37,
Q38 to the input of the RF modulators at pin 13.
With O offset st the lower pairs of the multipliers, no
chroma output i produced. Mowever, when either
010 2 or pin 4 is offset relative 10 pin 3 a subcarrier out-
put current of the sppropriste phase is produced at
pin 13,

;J‘;rg"" ¢
Y AadneiGirkes

.1 1213 1 18 g 1P 18N
SUPPLY YOLTAGE (V)

The channel B oscillator ‘consists of devices 056 and
Q57 crosscoupled through levelshift zener diodes
QS4 and QS5. A current regulator consisting of devices
Q39-Q43 is used 10 achieve good RF frequency stability
over supply and temperature. The channel B modulator
consists of multiplier devices Q58, Q59 and Q50-Q53.
The top quad is coupled 10 the channel B tank through
isolating devices 048 and 049. A dc offset between
pins 12 and 13 offsets the lower pair to produce an
output RF carrier at pin 10. That carrier is then modu-
{ated by both the chroma signa! a1t pin 13 and the video
and sound .carrier signals at pin 12, The channel A
modulstor-shares pin 12 and 13 buffers Q45 and Q44
with channel B and operates in an identical manner.
Tae L. .
wing through channel B oscillator diodes
Jurned’ around in 060, 061 and Q62 to
z"fs the channel B RF modulator. In the
3k ROBREr, he channel A oscillator Q71-Q74 uses
turn around Q77, Q78 and Q79 10 source the channel A
modulator. One oscillator at s time may be sctivated by
connecting its tank 1o supply (see ac test circuit). The
corresponding modulator is then activated by its current
turn-around, and the other oscillator/modulstor com:
bination remains “QOF F~,
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Circuit Diagram
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