MOTOROLA

m SEMICONDUCTOR

TECHNICAL DATA

TV COLOR PROCESSOR

This davica will accept & PAL of NTSC composite video signal
and owiput the three calor signals, needing only a simple drivar

amplifiar 1o interface to the picture wba.

Its simplified approach makes it particularly suitable for low

cost CTV syatems.

& No Oscliator Adjustment Required

* Four doc High impedanees User Controlg
* LUzes Inaxpengive 4.4373.68 MHz Crystals

# intarfacas With TDAZDZ0E SECAM Adaptor
# lUses Horizomtal Flyback or Super Sandcastle Pulse

® Single 12 V Supply

& Low Dissipation

TV COLOR PROCESSOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

P SUFFIX
FLASTIC PACKAGE
CASE 724

FIGURE 1 — PN ASSIGNMENT
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TLYAS3-30

MAXIMUM RATINGS {Ta = +25C uniess otheraise siated]

Rating Pin Vel Linkt
Supply Voltage 20 14 Wc
Operating Temperaturs Rangs o =70 “f
Starage Temparature Range - B5 g + 180 o
ELECTRICGAL CHARACTERISTICS (Tg = 28°C, Voo = 12 W) _
Chaesetpriatic Pin #iln Typ Max Wit
Supply Vohage i 0.8 1z 132 W
Supply Currar — — &0 il
Composite Yideo Input 7 — 1.0 = Vp=p
- I 6.0 k(L
on — —

Burst Gate o - 15 - ML
Chroma Ingut {Burst) 22 1 100 200 myp-p
input Resistance 21 — 50 - Wil
ADT Effactivaness 1 - 1.5 1] + 1.5 dB
Lufinancs Gain benassen Pin 17 snd Dutputs (Contrast max] — K1) —

Luminances Bandwickh |- 3.0 dB8) 12,13, 14 — 50 — [ L F
DOutput Resistanosa ' —a 170 — 1]
Aesidual Carriar (4.43 MHz) L _ 00 mvp-p
Pl Oiffeet HI2) | 3 —_ =] mYpp
U Input Sensitivity for 5.0 W Blus Outpul By — 340 — " mVpp
Piatrix Error ¥z, 13,04 - —_ 1 L
Crscillator Capture Rangs * 200 500 - W

U Aeferenca Phase Error - - 8.0 Cagresag
W Referancs Phase Error - - 8.0 Cagrass
Color Kill Afts nustion 12,13,14 0 — — 4B
Conirast Tracking Luma/Chroma 12,1314 - o 2.4 dB
Sandcastla Slice Lavel 15

Burst Gate —_ 73 2a W

L Bl onndiiing 05 15 25 W

R Input ¥qg = 70V —_ 50 — i}

Vig < TOW _ 10 — kil
INPUTOUTPUT FUNCTIONS
RGURE 3 — SATURATION CONTRDL VOLTAGE
FIGURE 2 — BRIGHTHESS COMNTROL Wz (WVOLTS)
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Fin 2 ia sutematically pulled to ground with a mis-

40 r r , : identified PAL signal.

0 1.0 20 a0 4.0 Mote; Mominal 100% safuration point is given by
BRIGHTNESS CONTROL (VOLTS) V4g choice of Rpjn 23 which sets ACC cperating point.
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FIGURE 4 — CONTRAST COMTROL BURST AGURE § — HUE CONTROL
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o LA The hue control acts only during burst gating b give
a + 4" phase shift between the burst and chrominance

gignal.

Fin 21 is also used to select NTSC when Vaq < B0V
and thus the control will operate only in this moda,
NTSE salection mesns the PAL phase swiiching is
wirnad aff. Delayting and filker switehing miust be b

plemenied sxiernally.
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CHROMMNANCE DECODER SECTION
The chrominance desoder section of the TDAI3Z3D
consists of the following blocks:
Fhase-ocked refarance osclllsior — Fagures 7, 8 and 9
Phese-locked 80 degres servo loop — Fgures S and 10
U and W axis decoders
ALCC detector and identification detectar — Figure 11
Identifization circuits and PAL bistable — Figure 12
Color diffterence fillers and matrixes with fast blanking
circuits,
The major design conalderations apadst frem optimum
performance Wans:
— & minimum number of factory adjustments
— a minimum number of extarnal components
= pompatibllity with the SECAM adapter TDAII0E
— low dissipation
— u=eof astandard 4, 43381 8 MHz crystal rather than
a 2.0 fo crystal with divider, {or standard 3.579545
MiHz 1or NTSCL.

REFEREMNCE REGENERATION

The crystal VCO i of the phase shif variety in which
the frequency is comrolled by varying the phase of the
feedback, Much care was takan 1o ensure that the os-
cillator loog gain and the cryeted loeding impedance
ware held constant inc@nder (o Bnsure that the circuit
functions well with low grade crestals | crystals having
high magnitude spurious rosponsas can cause bad
phasa jittar), It is ales necogsary 1o eneurne that the gain
at third harmonlc |s low encugh o ensure absence of
ozcillation al this frequency.

By referring to Figures 7 and 8 it can be sean that the
necessary = 45° phase shift is obtalned by variable ad-
dition of bwo currants 14 and Iz which are then fed into
thi load resistance of the erystal tuned circuit Ry, Feed-
back iz taken from the crystal load capacitance which
gives a voltage VF lagging the crystad current by 90°.

The RC network in Q1 collactor causes | to layg the
collector currant af G1 by 457

For SECAM operation the currents 1§ and |3 are added
tagether fn a fixed ratio giving a frequency close to
AGminal,

Whan decoding PAL there are two departures from
normal chroma referance regeneration practics:

al Tha loop s locked to the burst antering from the
PAL dalay lina matrix U channel and hence therg
is no alternating cormpoanant. & small improvement
in signal noise ratio is gained but more imporant
is that the oop filter is not compromized by the
7.8 kHz component normally reguired at this paint
far PAL identification.

CONTROL
VOLTAGE —

o= aly =l
I

[’

Bl Tha H2 switching of the ascillater phase is carrlad
out before the phase detectar. This implies any
affar signal from the phase detector is a signal a1
7.8 kHr and not 0. A commutator &t the phase
datacior output aleo driven from the PAL bistable
converts this AC signal 1o & DC prior to the loop
filter. The purpose of this is that constant offsets
in tha phase detector are converted by the com-
mrtator to a signal at 7.8 kHz which is imegrated
to zerc and does not give 8 phase error.

‘Whan used for decoding MTSC the bistabla is inhib-
ited, and slghtly lese accurate phasing is achieved:
hawever, as a hue contrel is used on NTSC this cannot
be considered to be serious disadvantage.
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90* REFERENCE GENERATION

To generate the U axis reference a variabla all-pass
network is utilized in a servo loop, The output of the all-
pass network 8 compared with the ascillaior outpul
with a phase detector of which the cutput is fikered and
corrects the oparating point of the variable all-pass nat-
wirk. [Ses Figure 10.)

Agwiith the reference loop the oscillator signal is taken
after the H2 phase switch and a commutator insarted
before the filter so that constant phase detsctor efrors
are cancallad.

For SECAM operation with TOAIJA0DE the loop filver
s grounded causing near zera phase shift so that the
D synchronous detectors work in phase and not in
guadralure.

The vse of a 4.4 MHz asdllator and a servo.loop to
generate the required 9° reference signal allows the
use of a standard, high volume, low cost crystal and
gives an extramely accurate B0° which may be easily
switched po 0° for decoding AM SECAM generated by
the TDAIDI0E adapter.

FIGURE 9 — BLOCK DIAGRAM OF REFERENCE SECTION
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ACC AND IDENTWICATION DETECTORS

Dusring Burst gate time the aulpul components of the
U and also the WV demodulators are stecred into PNP
emitiers, One collector current of sach PP pair @ mir-
rorgd and balanced agalnst its twin giving push pull
curfent sources for driving tha ACC and the identifica-
tion filter capatitors.

The identification detacior is given an intemmal offset
by making the MPM currant mirror emitter resistors un-
equal, The resistors are offsat by 5% such that the iden-
tification detactor puils up on its filler cepacitar with
zarg signal.

IDENTIFICATION
Sae Figure 12 for definitions,
Monachrome Iy = I3
PaL ident. OK Iy < Iz
PAL idant, X Iy = I3
MNTSC I3 = 12

Onby for correctly identified PAL signal is the capacitar
wviliage hald low since |2 is then greater than [4.

FGURE 10 — VARIABLE ALL-FASS NETWORK
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For monochrome and incorrectly identified PAL sig-
fals [ = Iz hence voltage Vi rises with sach burst gets
pulse,

When Vol is axcesded by 0.7 W laich 1 is mada
conducting which Increases ratée of woltage rise on C.
Maximum current is imited by Ry,

Whan Vg is cucesdad by 0.7 V then latch 2 is made
conducting wntil © 8 completely discharged and the
current drops to 8 value insufficient to hald on latch 2,

&g latch 7 turms on latel 1 most turn ofF

Lateh 2 turning on gives extra trigger pulse to bistable
19 correct idaerdification.

The inhibit ling on latch 2 restricts latch 2 conduction
o alternate lines as controlled by the bistabie. This func-
thon Bllonwie the SECAM switching line to inhibit the bisi-
able oparation by firing latch 2 in the cormect phase for
SECAM. Far NTSC latch 2 is fired by current (gl injected
imto Fin 3 by the NTSC switch. This fes supplied internally
whan Vo falls below 8.0 V.

if the waltage on C s greater than 1.4 W then the sat-
uration is held down. Only for SECAMMNTSE with latch
2 an or correctly identified PAL can the saturation con.
trod b anywihere bt minimum,
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90* REFERENCE GENERATION

To generate the U axis reference a variabla all-pass
nehaork is utilized in a servo loop, The cutput of tha all-
pass network s compared with the ascillaier autpul
with & phase detector of which the output is fikered and
carrects the eparating point of the vartable all-pass nat-
work. [See Figure 10.)

Agwnth the reference loop the oscillator signal is taken
afver the H2 phasa switch and a commutator insarbed
before the filter 8o that constant phase detector errors
are cancallad.

For SECAM operation with TDAIIA0E the loop filbar
is grounded causing near zera phase shift so that the
mvD synchronous detectors work in phase snd not in
quadraluTte.

The wse of a 4.4 MHz asdllator and a servo.loop to
generate the required 30° reference signal allows the
use of a standard, high volume, low cast erystal and
gives an extrermely acourate 307 which may be aasily
swilcheéd to 0° for decoding AM SECAM generated by
the TDAZD20E adapter.

FIGURE 4 — BLOCK DiAGRAM OF REFERENCE SECTION
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ACC AND IDENTWWICATION DETECTORS

Dwiring burst gate time the aulput components of the
U and also the V demodulators are stecred into PNP
emitiers, One collector current of each PNP pair @ mir-
rorad and balanced agalnst it twin giving push pull
currani sources for driving the ACDC and the identifica-
tion fillar capacitors.

The identification deteclor is given an intermal offsat
by making tha NPN currant mirmgr gmitter resistors un-
equal. The resistors are offsat by 5% such that the den-
tification detector puils up on its filler capacitor with
zarg ahgnal,

A4 BARZ
From Cge. 20k

IDENTIFICATION
Sae Figure 12 for definitions,
Monachroma 1y > I3
PAL ident. QK. 1y = 13
PAL idant. X Iy = Iz
NTSC I3 = Ia

Onby for cormectly identified PAL signal is the capacitor
wirltage hald low since Iz is then greater than 4.

FGURE 10 — VARIABLE ALL-PASS NETWORK
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For monochrome and incorrectly identified PAL sig-
nals | = Iz hence vollege Ve rises with sach burst gete
pulse,

When Vgl is exceeded by 0.7 % laich 1 is made
conducting which Incresses rate of voltage rise on C,
Maximuim curfent i imited by Ry,

When Vg2 is excesdad by 0.7 W then latch 2 s made
conducting wntil C B completely discharged and the
current drops to 8 value insufficient to hald on latch 2,

Ag latch 2 turms on letch 1 muost twrn off.

Lateh 2 turning on gives extra trigger pulse 10 bistable
19 correct idertification.

The inhibit line on latch 2 restriets latch 2 eonduction
to atternate lines as controlled by the bistabie. This func-
thon allowe the SECAM switching line 1o inhibit the bist-
atle oparation by firing latch 2 in the correct phase for
SECAM. Far NTSL latch 2 is firad by current (lg) injested
imto Pin 3 by the WTSE switch, This is supplied internatly
whan Ve falls below 8.0 V.

if the valtage an C is greater than 1.4 ¥ then the sat-
uratian is held down. Onby for SECAMMNTSE with latch
2 on or correctly identified PAL can the saturation con-
trod be amywhere bl minimum,
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FIGLRE 13 — COLOR CIFFEREMCE STAGES
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SANDCASTLE SECTION Fin 1€, This input is used 1o inhibit the burst gate. This
The input sigrnal is sliced at 2 levelss 1.5 Y and 12 W is used if a true Sandcastle s not available; in this case
Above 1.5V is used for blanking abooe 7.2 W for baret horizonial fiylback may be used instead and differen-

gating provided lavel on Fin 18 ie balow 0.7 W e rormal tisted fiyback applied 1o the 4F pin finput resistence
Sandeastia is used, it is Eeammended 18 ground the 1.0 ki), PR & " P

FIGURE 14 — DC REFERENCE AND BLANKING SECTION

Rk — The DL Referance and Blanking section is used to bias
the Video autput stages. The temperature coafficient is
- 11 D Ralarence arranged to be a Vigge drift less than the Red, Green and
+ ¥ ana Blanking OF Blue cutputs.
DC Aed
Banking From
Sandcasile
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FEGLURE 15 — TYPICAL PAL APPLICATION
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Rg — Should follow the Delay Line manufecturer’s
recommendations. ) )
Rz — Should ba selected 1o give approximately 4.0 to
6.0 W pulse at Pin 15 (approximately 10 k internal

Ry — Should be selected to give appraximately 10-12
resistanca).

V pulsa at Fin 15 [approximately 5.0 k internal
rasistanoe).
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