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THE TVT437 TELEVISION TRANSMITTER KIT.

This is new product from FORTOP LTD represents a departure from
our normal products in that it is the first of a new range of products
we are producing as kits. For quite a long time now people have been
coming to us and asklng rwhen wi I I tve be able to buy your products in
kit f ormr, and ure have always repl ied that we had not intended to do
so. However the demand has been so greaf that tve have desided to
produce a range of low cost modules that will enable the user to
rcustomiser his own TV transmitter / receiver system. This then is the
first product in the range.

The TUT437 TV TRANSMITTER i ncorporates the F0RTOP SYNC-PULSE
CLAMP circuit originaly desIgned for our ready-made transmltters,
Indeed this clrcuit ls fast becoming the fSTANDARDT for high
performance amateur TV transm itters (at I east one manufacturer has
incorporafed 0UR circuit into THERE transmitter!). The unit was
designed to glve the flexabi I ity that amateurs requlre. For example if
is a simple task to change the oscl I lator circuit into a buffer and
feed in the osci I lator from a different source (multi-frequency). The
unit need not be bui lt In the die-cast box provided, you might I ike to
f it f ront panel controls for VRl & VR2 and mount the,board along with
a linear amplifier and a power supply lnto a larger box. There is
noth i ng to stop the enthus i ast i c amongst you from chang i ng the
osci I lator into a bufferr running the unit without the modulator, and
using it as a frequency multlpl ier & power ampl ifier for a low-power
24cms exciter (you need a tripler on the output though). The
flexibi I ity of the unit ls only I imited by the constructor.

THE TVT457 TV TRANSMITTER.

RF OUTPUT POll/ER ..250mW PSP min
VIDEO INPUT LEVEL .. . .. .1 .0V T0 2.5V P-P (ferm i nated )

FREQUENCY . . CRYSTAL CONTROLED AT 437IIIHz
(435.5MH2 available)

POWER CONSUMPTI0N......11V T0 13.8V, @ 25AnA max
CONTROLS.... ......BLACK-LEVEL AND VIDEO.GAIN
PCB SIZE.......o.......95mm X 50mm

The klt ls supplied complete wlth al
build this high-quallty TV transmltter
m I n i mum of home made test equ I pment. A
housing the completed pcb ls suppl ied with

I parts and I nstructi ons to
in approx 5 hrs, using a
die-cast box suitable for
the kit.

Directors: S. J. Mitchell S. J. Whalley (Secretary)
Rbgistered in England No. 1554751 Registered Office: Victoria Chambers,4S The Boulevard, Tunstall, Stoke'on-Trent



ASSFMBIY INSTRUCTIONS

1) Fir all 'l mm plns. Fit from track slde of pcb and push lnto
board w I th hot so I der I ng i ron.

2) Fit all resistors FXCEPT Rl5,R16,R20,R24 & R2B.

3) F i t D1 ,D2 & D3. Check po I ar lty.

4) Fit VRl & VRz.

5) Fit al I capacltors EXCEPT C9 & C10. Caution should be
excers i sed when f i tt I ng tr i mmers as they have a tendency
to melt" Check polarlty of electrolytlc capacitors.

6) Fit al I translstors EXCEPT TR5 &'TR10. Solder tab of TR9
to top of board. Do not use exceslve heat as the
translstors are easlly damaged.

7) Flr L1 ,L2.LJ,L4,L5.
8 ) Cut leads on TR'l 0 and p lace I nto pcb. So I der 0NLY the

em i tter s.

9) Flr L7,L8,R15,R16 & C10. Solder on top and bottom of pcb.
Solder col lector and base of TR10 as wel l.

'l 0) Fir 19.

11) Fir C9.

12) Fir TR5. Mount on plastic spacer and flt heatsink.

15) Check that al I the components that requlre soldering on
the top slde of the PCB have been sol derd.

14) CHECK FOR SOLDER SHORTS ON THE UNDER SIDE OF THE PCB.
Pay part I cu I ar attent I on to the trans i stor ionnect i ons
as they are very close together and shorts may not be
obv i ous.

The transmitter should work flrst tlme if care is taken when
assembl ing theklt.
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Tr6 forms a crystal controled osci I lator running at -109.25 MHz.

A f ifth overtone crystal is used to ensure good spectral purity. The
osci I lator has been chosen to run in the range 109 MHz to ensure that
no harmomlcs of the crysiat fall anyr+here near 144 lt{Hz. The output of
the oscillator is coupled into the firsf doubler stage by C26. L2 is
tuned to resonance at 218.5 MHz by C22. The output of the f irs'r
doubler is coupled to the next by C21 . The output of the second
doubler Is arranged as a bandpass fi lter at 437 MHz. This effectively
removes n:ost of the harmonics of the drive source and ensures a clean
RF drive to the output stage. A printed, sei-ies matching element is
useo to match ihe output !nrpedance of i-he f !lter *o the lnput
impedance of TR10. Modulation is appl ied to the col lector of TR10 via
an RF clioke wlth a small amount of decoupling. lf the decoupling
capacitors vrere of a larger value, 1-hen the effectlve bandwidth of the
transmitted signal would be seriously affected. Two capacitors are
used in paral lel rather than a single one of larger val ue to reduce
the effect of inducttve reactance.

The video input is buffered by the emitter fol lower TRl and ted
- to tne video gain control VRI. A smal I amounf of the signal is also

fed to TR2. TR2 is configured as a sync-pulse separator which tclips
of {'r the video and proOuces posit'ive 'going sync-pulses at itis
collecton. These pulses are used J'o clamp the output of the modulator.
TRI is actualy an emitter fol lower which clamps the col lector of TR4
(base of TR5) to the positive rai I for the duration of the sync-pulse.
1,Ihen the sync pu I se is not present the output of j-fre sync-pu lse
separator is at approx 0V. This reverse biases the base emitter
junction of TR3 because itrs emitter is at a higher . potential
(col lector of TR4) then itrs base. Tr4 is actualy the video ampl ifier,
itrs futtction is to increace the level of the video signal to that
required to modulal-e the RF ou"iut stage. The gain of this stage is set
oy the i-ei-ip of Rii io fii2, ii:e lc'ri:;-'ihc..ri:luc. c'; il1? the highe: ti:c
gain. To control the level of the video output, rve con-i-rol the video
input level using VRl . The video signal at t'he collector of TR4 is a
full composite signal but the sync level has been reduced by fhe
I imitrng that occures in the stage. The reason for this is that it is
extreamly difficult, if not impossible, to amplify up a signal 1'o 12
volts peak-peak when, the supp ly is on ly 12 volts ! For 'rh Is reason the
sync-pulse clamp was developed. The processeci syncs are gated onto the
output of TR4 thus achieving maximum voltage out on syncs,
IRRESPECTIVE of video gain or black level conl-rol settings. The output
frbm tne col lector is current ampl if ied by TR5 end fed to the RF
output stage. This then is the F0RTOP SYt{C-PULSE CLAMP.



ASSFMBI Y INSTRIJCTIONS

1) Fir al I 1mm plns. Fit from track side of pcb and push into
board w I th hot so I der i ng I ron .

2) Fit all reslstors EXCEPT R15,R16rR20,R24 & R2B.

3) Fit D1 ,D2 & D5. Check polarity.

4' FIt VRI & VR2.

5, Fit al I capacttors EXCEPT C9 & CiC. Caut!on should be
excersised when fittlng trimmers as they have a tendency
to melt. Check polarity of electrolytic capacitors.

6) Fit all ti-ansistors EXCEPT TR5 & TRl0. Solder tab of TRg
to top of board. Do not use excesive heat as the
transistors are easl ly damaged.

'7) FIr L1 ,L2.L3,L4,L5.
B) Cut leads on TRl0 and place into pcb. Solder ONLY the

em i tters.

9) Fir L7rLBrR15,Rl6 & C10. Solder on top and bottom of pcb.
Solder col lector and base of TR10 as wel l.

10) Fir 19.

11) Fir C9.

12i Fir TR5. Mount on plastic spacer and f i'i- heatsink.

1l) Check that all the components that require soldering on
the top side of fhe PCB have been solderd.

14} CHECK FOR SOLDER SHORTS ON THE UNDER SIDE OF THE PCB.
Pay parti cu I ar attent i on to the trans i stor connecf i ons
as they are very close together and shorts may not be
obv i ous.

The transmitter shoul d work f irst time if care is taken when
assembl ing thekit.
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Al ignment is straight forward and may be accompl ished using only
a smal I amount of equipment. (see detai I at the end of this section).

Connect the 50 ohm I oad onto the RF output. Supp I y power and
check that the unit is not drawing more than 250n4, lf it is then
Sl,ilITCH OFF and check for shorts (top and bottom slde) on the pcb.
Using the RF sniffer described, trim L1 until the oscillator starts.
Ensure that the osci I tator starts every time by switching the supply
on and off a few times. lf it fai ls to start trim Ll a smal I amounf.
Place the coupl ing probe near to L2 and trim C22 for maximum reading
on the me1-er.(L2 is tuned to 218.5 MHz). Place the probe near Li and
i'rim C18 for- maximum.(L5 is tuned to 437 MHz). Connecf meterl-o the
output of the load circuit and set to give a reading on scale (3V
scale). Tune all trimmer capacltors for a maximum reading on the
meJ-er. lf a spectrum analyser is available (l Imagine it usualy wonft
be) then set up the transmitter to give maxlmum outpul-witn minimum
spurious outputs. Test show that tuning up the transmitter wltnout the
aid of an analyser results in a typical spurious output level of
-40 dbc.

After the RF tests have been comp I eted app I y v I deo to the
transmitter. I f an osci I loscope is avai I able check that the output
from the modulator (test pln 1 ) is a good vldeo vtaveformr errd that the
sync-pulses are clamped to approx +11V irrespective of the setting of
VRI or VR2. lf thls is not the case then check the waveform at the
col lector of TRz, it should be very large positive going sync-pulses.
The input buffer TRI wi I I produce, at itts emitter, a video waveform
the same level as that of the input, however it wil I be at a DC level
of approx +8V" VRl sets the VIDEO GAIN rvhile VR2 sets the BLACK
LEVEL.

lf an oscilloscope is not available then the modulator can be
^L^--t.-A ?- Lr- 4^l !-.,,!n-r l!,i+k .,tr^^ la^.,f +l-a t-1 tr +r,-l-^:r* IF-.-.Liivvf\tiutiiiileiL;iiUili::Ui;Ui.riaarirrvvlu='Jitrl,viiiivr\.uutfur;rvr.:

the transmitter should not alter very much with adjustment of VR2. If
i r' does vary then the sync-pu I se c I amp i s not work i ng. Check the
collector voltage of TRz, it should be approx +1 1V, if not then check
the polarity of C2 and TR2. Assuming that the output does not vary
then apply video. Set VRl fully antlclockwise, then adjust VR2 and
monitor the RF output level. The RF output should vary considerably,
if no change is observed than check the sync-pulse clamp circuit. lf
conciderable change is noted then the modulator is proberbly
funct i on i ng correct I y.
The average RF output from the fransmitter wll I drop fo approx 125nW

when the unit ls ful ly modulated. To set up VIDEO GAIN and BLACK LEVEL
an osci I loscope is the best tool (using a detector probe in the output
of the transmitter), however setup can be achieved without the aid of
a I scope us i ng fhe fo I I ow i ng method.

Set VR1 to 751l clockwise and VR2 to mid-travel. Monitor the
output of the transmitter on a receiverr €Ilsure that the recelver is
not be i ng over I oaded. Adj ust the BLACK-LEVEL contro I ( VR2 )
antrclockwise until any vertical lines in the scene start to bend,
back oft siightiy f'r-,;iii iiiis point. Set the VIDEO-GAIN (VRl) for normal
contrast without tpeakingt on whitesr(loss of contrast on high
brightness areas of the scene.
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TOP VIEW OF P. C B
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PSBIS_LIST fIJALUL

R'I - 82R
R2- 6KB
n:- 12K
R4- 1 0R
R5- llK
R6- 5l0K
R7- 4K7
RB- 2K2
R9- 220R

R1 0- 2K2
Rl1- 1K
R't 2- B2 R
R1 l- 2K2
R14- 10R
R1 5- 220R
R1 6- 220R
R17- 2K2
R1 B- 220R
R1 9- 1 00R
R20- 220R
R2I - 4K7
R22- I K
R23- 220R
R24- 390R
R25- 33K
R26- 1 5K
R17- 220R
R28- 390R
R29- 55K
R30- 1 5K
R31- 6B0R
R32- 3K3
R35- 12K
Rl4- 3K5

VRl- .I K HORIZONTAL
VR2- 1K HORIZONTAL

C'l - 22mF
C2- 2.ZnF
C3- 22nF
C4- 22nF
C5- 47 pF
C6- 22nF
C7- 41pF
CB- 47 pF
C9- 2-1 0pF

C1 0- 47 0pF
C11- 47)pF
C12- I -5pF
C13- 2-10pF
CI 4- 2-1 0pF
C1 5- 47OpF
C16- 470pF
C17 - 2.2pF
C1 B- 2- 1 0pF
C1 9- 41 0pF
C20- 47lpF
C21- 4 .7 pF
C22- 2-22pF
C23- 47lpF
C24- 470pF
c25- 1 0pF
C26- 4 .7 pF
C27 - 1 OpF
C2B- 2.2pF
C29- 1 0pF
Cl0- 470pF
C31- 470pF
C32- 470pF
C33- 47 }pF
C34- 47lpF

'l6v
16v
'l6v
'l6v

16v

(YELLOI^/

( GREY TR
(YELLOl,l
(YELLOl^I

TR I MMER )

t MMER )

TR I MMER )
TR I MMER )

(YELLOW TR I MMER )

( GREEN TR I MMER )



ILS

TRl- ZTXlO9
TR2- ZTX21 4
TR3- ZTX I 09
TR4- ZTX 1 O9

TR5- BFY52
TR6- BF37 5

TR7- BF37 5

TRB- BF37 5
TR9- BFY9O

TR1 0- PT4642

Ll .....PRE-l{ouND C0l L

L2... . .3 turns 4mm d I

1 mm above the

PARTS L]-iI_IY-I437 / 1 cofiL

D'l- BZYB85v6 (5.6v TENER)
D2- 1 N41 48
Dl- BZY8B5v6 (5.6v ZENER)

X1- 109.25 MHz CRYSTAL (HC18/U)

B of f- 1mm PINS
I of f- T05 I NSULAT I NG SPACER
1 of f- T05 HEATS I NK
2 oft- NUTS FOR TR10 (use one as spacer
I off- PCB TYT437/1

of f - rR rMM I NG r00L ,.0 , 
f oHJ,lR l*.

( orange former )

ameter, spaced out to 7mm I ength, mounted
PCB.

L5.....1 turn 4mm dlameter, spaced out to f.5mm length, mounted 1mm

above the PCB.

L4.....Wire I ine as drawlng, mounted 5mm above the PCB, wlth tap.

L5.... . Same as L4.

L6.....Prlnted llne. Prlnted as part of PCBr

L7... ..0.22 uH ( or 0.33 uH ) pre-wound choke.

LB.....Same as Li

L9.....2 turns 7mm diameter, spaced out to 6.5mm length, mounted lmm
above PCB

IE

The trlmmlng tool suppl ied Is the correct dlameter for the wlnding of
L2rL3 and L9. The shel lded end of the trlmmer for L2 and L5 , dod the
maln handle for L9.

TAIL 0F L4 & L2

25m m


