A golse colowr PAL moduLQtOr

A, Introc}\ucj(ion

Weather  salellites ave kmsmiﬁ’mg mages token in ‘*‘h[e‘f’""
speckral,  bands | the wost important are obuiously those
taken n the Mum " thermal IR window. These (mages are
known  fo have a relatively large o\\1 namic range and re-

OLW\W much  wmore rey levels  thow VIS mages to be pro
perly disployed Modern  digital  storage  display  uwls  are abe
’(0 \'\ow\a\ke H\e J\\{V\amic rodnge 0{ |R iW\C\(jeﬁ, un%orkuna'tew our
eyes are nd able  fo appreciate  small ivxtenSiJ(\’ changes on
o black omd  white TV monitor. An Mterestinﬂ idea. is 1o re-
pkuce the grey scale og the image with o colour sm\e,sim
ce human eyes are much  more  sensitie on small co-
lour variotions fThan on small ivx‘&ev\sih’ variations. On the
other \r\cm()x\ this simPLe trick seems to be useful also
gor VIS images msumUx.‘ fhere are no objeclﬁons ii the sen
and.  the 5k\7 appear dark Hue, Euurope appears 9reen,ﬂf\e
Sohara.  deserl amber and high clouds pink /white.

The best results can be obtained using a Progess(om\
colour TV monitor  with separale RGB inpxﬁts.AccePtmg
a stgW& de%ro\dof(ion of the geow»etrica\ resolution due
to  band width limitations of the PAL s‘jsiew\'a domestic
colour TV receiver can Ee uSeOk.IV\ order 1o avoid mo
c}xi%u‘m% the PAL receiver a simple PAL modalator can
be buwill.

2. Description  of the circuil

The  block o\iagro\m o} the {olse calour PAL  wrodulator
s displayed  on fig-A. The incoming  composite video
signal from the digital storage scan  coaverter diredly
drives  three gumoh()\'\&k units:
- the colour encoder to %enemf&e Uf\e J&\NO COLO\M' @»1%-




erence  signals

— the RF modulalor to generate the luminance sig-
nal and sync  palses

- the &ﬂna\r\romzcﬁiov\ \ogic Yo gevxemte the Vanions
Pulges necessary for The PAL modulalor.

A TBA 520 (lCS) is uged\ s jE\r\e PAL Modw\w\kor.gm‘
ce the PAL standard requires o very precise sub-
carrier {reaLuencw Y crjs’w\ confrolled.  oscillator is ne-
Qessar\-{.The luminance si%nq,\ s %ed\ J(\r\‘(ou%\(\ a deh\( L;_
ne be%ove beima wombined  with  the chrominance Si9-
nal in the RF modulator {o compensoﬁ{e the okekq\f in
Yroduced by the colowre encod{mg and modulatin Q{cL
ges._ﬂne RF modulator Lransposes  the signal to Q?ree
VHF band 1 TVchannel . The whole <ircuik reo\\}'\ves awbout
SOmA  [rom a AlGV $upp\\1.

The colour encoder (%19.2-3 includes o DC shilt
stage (P and T and three level compmo\‘&ors (IC/\,ICZ
and IC2). Pr s used Yo udjus’i the colour scale An ex
ternal Fo&en&‘\ometer is recomended [or Py since the
modulakion level varies during the day and it is dif-
%ereﬂ‘( for VIS and ¥or IR imovges,ﬂr\e 2080 s used
S covv\?omﬁms do not exhibit o very high 3qin-an&
the transfer curve is smooth like in (Yi‘i'?' The output
of the 300 Operwjﬁswov\ transconductance O\W\PUK»(EY iS
o current (nobl o vo\toqe\\ so the ou@(Pu&s can S\m‘)b,
be tied ’coge’r,\/\er to sum the s‘ujmls and  DC shil-
ting problems Yo interface tne "TBA 520 (ICS on g
are owvoided Due to the nature o} the Subject on
both VIS and IR images it is recomended to have
o bef(ﬁer reSO\,UCk'\OV\ in t\f\e, &w‘\(er Poxts O¥ t\/\e {mo\gel
so the reference voltage splitting wefwork s ot Lic
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near (4.3 L and A0S resistors).

T, (BC 2231) separo&es the syne FuuLSes from the
Qomposi’&e v'\deo. /\ vvxonostq\)\e (bw&k w?tk Ur\e in\lerters
of cu) delays the horizontal sync Puukses to obtain
the  burst %o&e Pukses. These PmLseS olso g—orce the
R-G and B-6 signals to  the re uired. levels Yo ge
nerole constont burst Pu\ses.Hor'\zoj\jm\ $YnC Pu,\ses
are also used te clock Fthe PAL {\RP—HOP.U&M’WM&H
they are not ovailoble during the vertical sync pe
ciod. Since  the frame generoked by the digital sfora-
ge  wnil hos an infeger | even nwmber o} Lines (320)
it is possible fo wse the vertical sync Pudses to re
st the PAL (lip-flop of the beginning of "eadn [reld.

The PAL subcorrier oscillator (%icjg) supplies fhe two
re%erev\ce signm\s to the PAL modulator ICS The B-G
reference is oblained EY a phase shitting network. The
TRA 520 was designed as a PAL demodulator for co
lowr TV receivers, however it con Per{orm well also as
o PAL pmodulotor. IC5 (TBA 520) includes two bolanced
moduhiom,t\ne PaL \(Up-ﬁop and the PAL switch. The PAL
ﬂ'\p—ﬂoP s Q simPLe two - transistor ciccuit  and requires
bwo  external caPacitors for the operation . Pin A0 of 1C5
is connecled ir\’(,emo\\\ﬂ fo a Jmp in the bias vol tage i
vider hefﬁwor\k/'})uv\ng sync Pu\ses it is rounded, throu
gh D to Suppress the clhroma signal . The chroma, si
gnal is foken out from pin & origin&\\\t iesigno&eckas
the G-Y ou,tht‘Sme the «3&1\(\% of "the B-G and R-G
modulofors are ot eobmk referred to pin 5 oudpul the
R-6 woduloking s nal  should have & swaller ampli-
tude thon the B-G signal.

The chroma AGC insike o PAL receiver is cownlrolled.



_[‘,_

by the burst oumPLitude, the colour safuration is thas
defined as the rakio belween the chroma amplitude
and. the burst quLidee.T\nfs ratio is defined by the
ASKY resistor in series with DE connected to pin 5
o} ]:.C*‘S.(see also ][i%.g)

ALH’\O;&F}\/\ usaolly et used  in this  circuit con@gwm—
tion, the S 042 P (ICE) is an excellent video wodu
lator. The local oscillafor gection of the IC is used
Lke the RF oscillator in the lower VHMF band between
LSMMz  awnd 65MMz. The bolanced wmodulalor seckion
of the IC should be obviously wnbalanced (trivamer
P,) fo obfain amplitude modulation. The modulated.
cdhromo signal is  coupled through o small  capacitor
(22pP) to suppress  the low f(reotxev\c\? com ponents pre
selt ol the output o} ICS. The RF sutpul 3'\cy\akat
pin 2 of ICG has a\remdxi o suitable (mek’x’tudve le-

vel to drive a TV receiver

3. Constraction and _alignment

The [alse colour PAL  modulator s constructed on o
single coaked Prm&e& circuil bomd({ig.é).‘\—he LO“?'
owk o¥ The c,omPov\Qv\JQS is  visible on 3;(9.4. All H{\e
resistors  and dicdes are wounted %orizonhokL\(,Note Thok
two resitors  are soldered on twe copper side of the
PCB and thal the deloy Lline s not wounted on the
PCB.

,—osc is wound. on & miniature [F tmnsﬂ-ormer c,oil{og
mer - The number O% turns varies accovo\ing to the desi
red {requency - It is recomended. Lo select  the proper
ol ustng a  grid-dip meter | the resonance copacitance

ot the desired gveq‘menc\.’ is around ASPF\ '\V\o\ud»ing also
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the infernal chou;iJ(ances of ICG.

It s recomended fo wount the PCR YUZUMVO0Y
in o separale shielded confainer; since TV sels are
very sensitive o the disturlbs genero&e& bu, the di
c‘yto& circuits of the memory Um(’M especm\\ n
the low VHF boand. Also the RF connection to the TV
sel should  be well shielded amd corrediy %rouvxdeci
both {0 Prevevx’& receiving distucbs and to avoid dis-
tur\)'ma okher TV <els.

The gm%&enﬂ‘{ of the PAL subcarrier oscillafor should
be Precise\q ao\justeck since an error of OnL\.{ @ ][ew
hundred. He  mighk prevent the locking  of the PAL

dewo dulator in the TV receiver.

The PAL de\ou( Uv\e i the TV receiver 1Y\JLYochces
o delay o QXOLCJ(L\‘ 6hums . 1t the line peciod gene rated
by the digitol storage wnil is wnol exactly 64 s then
two superimposed images will appear on WQT/\(/NSUEW,
This  can simply  be correcled by qdﬂusﬁv\cﬁ the AMM:
lock  oscillator ( s’mm%e wn'\t\ Prec'\se\% to 4AMH:.

The oscillators in the [alse  colour wwodulator awd
sorage  module are nol phose &ependvenjt. Usuoxll% this
does nol comrse Prolokevv\s‘\/\owe\ler in sowme un%orlmvw&e
cases the various  possible beatings may canse visible
disturbs ({lickering) on the image In these sases it is
recomended To slightly misalign the oscillafors  involved
to remove the disturh.

Ll.COndus'\ov\
The described PAL wodulotor transtorms o black and
white  video signal in a false  colour PAL signal. How

gver it should also  be Poss(b\e Lo combine more video
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signals info one colour signal. For example | the video
signak obtained  from fhe VIS channd could control
the intensity scale and the video signal obtained
gow\ the IR channel could  confrol the colour scale.
bviously | fwo  perfectly synchironized  digital storage
1 P 1 > 3 9
S converters are needed for such an exPer'\\ment‘
Finally, one  should  nofice that the sxjnchroni?,q_
tion logic accepls onb( the video signol cjenerodced
5\1 the " described d\(%'\tov\. s‘(oro\ge umbﬁr the PAL vv\odg
lfor is fo be used wilh another storage wwit then

the swnuhron\zu’t(()n Loglg will P(obcdow have to be Mo
dilied.
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L{st o{ sPecia( components:

D1..D5 AN4AKE or similar  wniversal Si diodes

T4 BC243  or similar PNP Si for AF aPP‘Lico&ions
T2,73 BC 223 or similar NPN S for AF QPFUcnﬁ{Ons
[C4ICL,IC  [M3080 or CA3080, possibly with suffix A

{or f(ghker Tolecances

IC 4 k049 CMOS  hex Mverter/buHer

ICS TBA 520 PAL modulator

IC6 S 042 P RF modulator

Q PAL  subcarrier crystal | 20+ 30pF parallel
resonance 1433649 kHz

P A0k Lin Lrimmer  or external polentiometer

PZ 401«51 triMmer

Cq 6*30pF ceramic trimmer

Losc RF oscillafor coil | ~5turns on o miniature
Jrpanese £10.F MMz |F cinyormerl guwther dafa
see lext.
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