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MOTORO
= SEMICONDUCTOR TDA3330

TECHNICAL DATA
TV COLOR PROCESSOR
TV COLOR PROCESSOR
This davica will accept a PAL or NTSC composite video signal
and output the thres color signals, nesding only a simple drivear SILICON MONOLITHIC
ampiifier 1o interface to the picture tube. INTEGRATED CIRCUIT

Its simplified approach makes it particularly suitable for low
cosl CTV ayatems.

® Mo Oscllator &djustment Requined

# Four do High impedance User Controls

* Lses Inaxpengive 4.4373.68 MHr Crystals

# (ntarfacas With TDAZII0E SECAM Adaptor

& Uses Horizromtal Fhyback or Super Sandcastle Pulse

= Single 12 V Supply
® Low Dissipation

P SUFFIX
FLASTIC PACKAGE
CASE 724

FIGURE 1 — PN ASSIGNMENT

Chromia DL Oviver, Collsctor [ 1 @ u 24 [J Chroma DL Driver, Emiter
Saturation Control [ 2 23 1 ACC Fitter
lsantification Capacitar [ 3 22 [J Chrama Input
v Input [ 4 21 1 Hue ConralNTSE Switeh
U input @ & W[ +1zv
80" Loop Capacitor 0 6 18 [1 Contrast Contral
Ostillstar Loop Filer [ 7 18 [] Brightness Control
Crystal Drive [ 8 17 [ ¥ Input
Crystal Foadback [ 9 16 [1 dFide
Ground [ 10 16 [1 Sandcastie Input
DG Ref & Blanking [ 11 14 {] Red Output
Bilue Gueput [ 12 13 ] Green Output
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1 LAS3-3U

MAXIMUM RATINGS {Ta = +25TC wunless otheraise siated]

Rating Fin Valisa Linit
Supply Voltage 20 14 Ydc
ﬂﬂllﬂ'ﬂ'l! Tamparalure Fargs Oio + T kL
Storage Tempar#ura Range - B5 1o -+ 180 “f
ELECTRICAL CHARACTERISTICS (Ty = 2%°0C, Viop = 12 V) _
Chiaractariatic Pin Min Typ Max Uit
Supply Vohage i 0.8 12 132 W
Supply Currart — — 50 b
Comiposite Video Input 7 — 1.0 == Wp=p
WVidao Input Resistancs !
(23] — B0 —_ 11}
Burst ey - 15 - ReLL
Chroma Input {Burst) 22 1 100 20 myp-p
Input Resisiance 22 - 50 - kil
ADT Effactivaness 1 - 1.6 L] + 1.5 dB8
Luminancs Gain bebssen Pin 17 and Dutputs {Contrast max] — [EH] —_
Luminance Bardsicith |- 3.0 4B} 12,13, 14 — LY — bz
Dutput Resistance ' —_ L 1] —_— i¥
Residiual Carrlar (4.43 MHz) _ — 00 myp-p
PAL Offeet [H/2) — — &0 myp-p
U Input Sansitivity for 5.0V Blua Dutp & — 340 — " mVpo
Matrix Errar 2, 13,14 —_ — 10 L
Csciiatar Capture Range 00 500 — Hr
U Referencs Phase Errgr - - 8.0 Diagreas
W Roferance Phase Error - — 5.0 Dagrass
Color Kill Attanustion 12,13, 14 L] — — fo s
Conirast Tracking LumaChroma 12,1314 - 1] 20 dB
Sandcastla Blice Laval 15
Burst Gate — 732 BO W
Ling Blanking i1 156 25 W
R Input ¥qg = 70V = 1] — kil
ViR < FOW —_ 10 — [T}
INPUT/OUTPUT FUNCTIONS
FGURE 3 — SATURATION CONTROL WOLTAGE
FIGURE 2 — BRIGHTHESS CONTROL Wz IWOLTSR
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Fin 2 is sutomatically pulled to ground with & mis-
2.0 T : i 7 identified PAL signal.
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ERIGHTHESS COMNTROL (VOLTE Vg

Mote: Mominal 100% saturation point is given by

choice of Rpjn 23 which sets ACC oparating point.
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FIGURE 4 — CONTRAST COMTROL BURST AGURE 5§ — HUE CONTROL
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& LAG" The hus comtrol acts onby during burst gating to give
a +40° phasa shift batwean the burst and chrominance

gigmal.

Pin 21 is also used to select NTSC when Va1 < 80V
and thus the control will operate only in this moda,
MTSC salection rmeans the PAL phase swiiching is
wirnad off. Delay-line and filker switching must be im-
plemented axternally.

FIGURE & — BLOCK MAGRAM
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CIRCLIT OPERATION

CHROMNANCE DECODER SECTION
The chrominance decoder saction of the TDAIII0
consisls of the following blocks:
FPhase-locked reference oscillaior — Figures 7, 8 and 9
Phase-locked 80 degres servo loop — Figures § and 10
L and W axis decoders
ACC detector and identification detector — Figure 11
Identification circuits and PAL bistable — Figure 12
Color difference fillers #nd matrixeswith fast blanking
gircuits,
The major design conslderations apart frem optimum
performance wara:
— & rinimum number of factory adjustments
— a minimum number of extamal components
= compatibility with the SECAM adapter TDAIDI0E
— low disgipation
— u=&of astandard 4, 43381 8 MHz crystal rather than
a 2.0 fc crystal with divider, {or standard 3679545
MHz for MTSCI

REFERENCE REGENERATION

The crystal VOO iz of the phase shift variaty in which
the frequancy is controlled by varying the phase of the
feedback. Much care was taken to ensure that the os-
cillator loop gain and the crystel loading impedance
ware held constamt in order to ensure that the circult
functions well with low grade crystals { crystals having
high magnitlude spurious responsas can cause bad
phasa jitter). It is also necessary 10 ensura that the gain
at third harmonic |8 low anough o ensure absence of
oscillation al this frequency.

By referring to Figures 7 and 8 it can be seen that the
necessary = 45% phase shift is cbialned by variable ad-
ditlen of tewo curranis 14 and Iz which are then fed into
the load resistance of the erystal tuned circuit By, Fead-
back ig taken from the crystal load capacitance which
gives a voltage VF lagging the crystal current by 907,

The RC network in 01 collector causes | o lag the
collector currant of Q1 by 457

For SECAM aperation the currents Iy and I3 are added
together fn a fixed ratio giving a frequency close to
namindal,

When decoding PAL there are hwo deparures from
normal chroma reference regeneration practice:

al The loop |s locked to the burst entering from the
PAL dalay lima matrix U channel and hence therg
is o alternating componant. & small improvement
in signal moise ratio is gained but more important
is that the loop filter s not compromized by the
7.8 kHz component normally reguired &t this point
far PAL identification.

CONTROL
WL TaGE —

Bl The H2 switching of the ascillator phasa is carrlad
out before the phase detector. This implies any
arrar signal from the phase detector s & signal a1
7.8 kHz and not DL, A commutetor &t the phase
deteior output aleo driven from the PAL bistable
conwverts this AC signal 1o a DC prigr to the loop
filtar. The purpose of this is that constant offests
in tha phase detector are converted by the com-
mutator to a signal at 7.8 kHz which iz integrated
to zero and doss not give a phase error.

Whien used for decoding NTSC the bistable is inhib-
ited, and slightly lese accurate phasing is achieved:
haweavar, as a hue control is used on NTSC thiz cannat
be considered to be serious disadvantage.
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90* REFERENCE GENERATION

To generate the U axis reference a variabla all-pass
nehwork is wtilized in a servo loop, The cutput of the all-
pass network B compared with the aseillalor outpul
with & phase detectar of which the output is fikered and
corrects the oparating paint of the variable all-pass nat-
wirh., [See Figure 10.)

Agwnith the reference loop the oscillator signal is taken
after the H2 phase switch and a commutator inserted
before the filter ao thet constant phase detector errors
are cancallad.

For SECAM operation with TDABI0DE the loop filbar
s grounded causing near zerg phase shift so that the
mwo synchronous deteciors work in phase and mot in
guadraiure.

The vse of a 4.4 MHz osdillator and a servo.loop o
generate the required 90° reforance signal allows the
uge of & standard. high walume, low cosl crystal and
gives an extramely acourate 30° which may be easily
swilched to 0 for decoding AM SECAM generated by
the: TDAIDZOE adapter.

FIGURE § — BLOCK DIAGRAM OF REFERENCE SECTION
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ACC AND IDENTWFICATION DETECTORS

Dwiring burst gate time the oulput components of the
U and also the VW demodulators are stecred into PNP
emitters, One collector current of sach PP pair @ mir-
rorgd and balanced agalnst ite twin giving push pull
CUFrENL Sources tor driving tha ALCC and the identifica-
tion filler capacitons.

The identification detecior is given an intermal offsat
by making the MPH currant mirmor amitter resistors un-
equal. The resistors are offsat by 5% such that the den-
tification detector puils up on its filler capacitar with
zaro shgnal,

IDENTIFICATION
Sae Figure 12 for definitions,
Monachroma 1y = Iy
PAL ident. QK. 19 = 1g
PAL idant, X Iy = I3
MTSC Iz = I3

Onby for correctly identified PAL signal is the capacitar
wirliage hald low since |7 is then greater than 4.

FAGURE 10 — VARIABLE ALL-FASS NETWORK
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For monochrome and incorrectty identified PAL sig-
fals 11 = Iz hence voltege Vo rises with sach burst gete
pulse.

When Vgl I5 axcesded by 0.7 ¥ laich 1 is made
conducting which Incresses rate of voltege rise on C.
Maximum current is imited by Fy,

When Vg2 is exceadad by 0.7 ¥ than lateh 2 i made
conducting wntil © & completely discharged and the
currgnt drops 1o 8 valuve inaufficient o haold on latch 2,

As lateh 2 turms on latel 1 must turn off,

Lateh 2 turning on gives extra trigger pulse 10 bigtable
19 corrést iderdification.

The inhibit line on latch 2 restricts latch 2 eonduction
to atternate lines as controlled by the bistabie. This func-
thon allows the SECAM switching ling 1o inhibit the bist-
able aparaiion by firing latch 2 in the correct phase for
SECAM. Far NTSC lateh 2 is fired by curient (gl injected
imto Pin 3 by the WTSE switch. This is supplied imernatly
wihan Vo falls below 8.0 V.

If the valtage on C i gréatsr than 1.4 V then the aat-
uratian is held down. Only for SECAMMNTSE with |atch
2 on or correctly identified PAL can the saturation con-
trod B anvewinere bl miimi s,
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90* REFERENCE GENERATION

To generate the U axis reference a variable all-pass
neteork is utilized in a servo loop, The cutput of tha ali-
pass network i3 compared with the ascillaleor autpul
with & phase detector of which the cutput is fikered and
corrects the operating point of the variable all-pass nat-
wirk. [See Figure T0.)

&g with the reference loop the oscillator signal is taken
after the H2 phasa switch and a commutator insarbed
before the filter 80 that constant phase deteactor errors
are cancallad.

For SECAM aperation with TDAIDI0E the laop filtar
s grounded causing near zera phase shift so that the
men synchronous detectors work in phase and not in
quadraiute.

The use of a 4.4 MHz asdllator and a servo . loop to
generate the required 9° reference signal allows the
usa of a standard, high wvolume, low cost crystal and
gives an extrermely acourate 307 which may be easily
switched 1o 0° for decoding AM SECAM generated by
the TDAIDIOE adapter.

FIGURE 9 — BLOCK DiAGRAM OF REFERENCE SECTION

W i L) Axia §
o0 HiF 80"
o Chat 7| Cam é Shituer
H2
Filter
g 3
I'Ei'i'ﬂﬂ'l
—a HiZ
u
Signal
Fram Burat o HZ
PAL & Dt Com VLo
Cwalay Line Burst
l Gals Filpar

ACC AND IDENTWICATION DETECTORS

Dwiring burst gata time the aulput components of the
U and also the V demodulators are stecred into PNP
emitiers, One collector currgnt of sach PNP pair & mir-
rorgd and balanced agalnst ite twin giving push pull
current sources for driving the ACC and the identifica-
tion fillar capacitors,

The identification detaclor is given an intermal offset
by rmaking tha MPN current mirror @mitter resistors un-
equal, The resistors are offsat by 5% such that the den-
tification detector puills up an its filler capacitor with
zarg shgnal.

IDENTIFICATION
Sea Figure 12 for definitions,
Monachrome Iy = |3
PAL ident. OK. 1y = 13
PAL ident. X Iy = Iz
MTSC I3 = |3

Onby for cormectly identified PAL signal is the capacitor
virliage hald [ow since 12 is than graater than [4.

FIGLURE 10 — VARIABLE ALL-FASS NETWORK
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For monochrome and incorrectly identified PAL sig-
nals 11 = Iz hence voltage Vo rises with sach burst gete
pulse,

Whan Vel is axcesded by 0.7 W laich 1 is made
conducting which Incresses rate of voltage rise on C.
Maximum current is imited by /.

When Vgl is excesdad by 0.7 ¥ then latch 2 is made
conducting wntil C & completely dischargad and the
current drops to 8 valee insutficient to hald on latch 2,

As latch 2 turms an latch 1 most turm ofF,

Lateh 2 turning on gives extra triggeT plalse 1o bisable
19 corréct idertification.

The inhibit line on latch 2 restricts latch 2 eonduwction
o alternata lines as controlled by the bistabie. This func-
thon allows the SECAM switching ling to inhibit the bist-
able oparation by firing latch 2 in the cormect phase for
SECAM. Far NTSC latch ¢ is firad by current (gl injected
imto Pin 3 by the NTSC switch. This i supplied internally
wihan W falls below 8.0 V.

if the veilage on C is greater than 1.4 W then the sat-
uration is held down. Only for SECAMMNTSE with latch
2 on or correctly identified PAL can the saturation con-
trod b anywhare but minimum,
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FIGLRE 13 — COLOR CAFFEREMNCE STAGES
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SANDCASTLE SECTION Pir 16, This input is used to inhibit the burst gate. This
The input signal is sliced ot 2 levels. 1.5V and 7.2 'V is used if a true Sandcastle s not available; in this case
#bowve 1.5V is used for blanking, above 7.2 ¥ for burst horizonial flyback may be used instead and differen-
gating prowvided lavel on Pin 16 is below 0.7 V. i a normal tiated fiyback lied 1o e S qin i
Sandcastle is wsed, it is recommended to ground the 1.0 ki), apglied ta = P finput reslstance
FISLURE 14 — € REFERENCE AND BLANKRNG SECTION
i
A — The DC Referance and Blanking section is used to bias
the Vides autput stages. The temperature coefficient is
- 11 D Befarence arranged to be a Vge drift less than the Red, Green and
+ and Blanking 0P Blue cutputs,
DC Aed
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FIGLRE 15 — TYPICAL PAL APPLICATION
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Rg — Should follow ihe Delay Line manufecturers =
recommendations.
Ry — Should be selacted to give approximataly 10-12 Rz — Should be selected to give approsimately 4.0 to
V pulas &t Fin 15 (approximately 5.0 k internal
rasistanoe).

6.0 W pulse ai Pin 15 (approximataly 10 k internal
resistancea).



