4-WATT PLL PRO 11l

Hl GAIN

PROFESSIONAL EXCITER

CONSTRUCTION GUIDE
OVERVIEW

Tre PLL PRO HI High=-Gain is a very high quality phase
locked-lonp: based fransmiter.  Frequency stability snd
spectral purity were major factors in the design process
and schieve the highest standards  NRG have a policy
ol cuntinual design and davelopment, and this unit is the
product of an exiensive design process and exhawsive
Lesting

The Gircud can be examingd i the sitached schematic
diggrar,  You will see thal there are essentislly two
seclions = the transmitter and the logic, The transmitter
has & unique oscillator design, which aliminates e
nasd for-# separately alignod Irequency mulflplier stage,
even thowgh signal generation is al half of the owtpud
fregquency, which aliminaies RF lesdback and  f[um
proems associated wilh "al irequency” designs. The
next two stages are ampiflers. The gain profile of these
can be adjusted by the user to yiekd an output of either 1
WWadt or 4 Watts, A lowpass Tier llows the ouipul stage
ty ensure exceptional speciral punly,  The logic sade of
the board 5 & phase-locked-leop with &8 pre-seliablo
divider for output fequency setting. A new addifional
functeon of this model Is out - of —lock pawer down.

The prmted cimouft bbard laycul has been  carefully
designed to give reliabie and consistent resulls I wou
Tollow the spmple comstrection: deteils accorately, youll
easily build this high specification FM tansmitler

Please read fully before construction starts

Fimst, ohuack thet tha kil conlaing all the pars detalted in the
cornponenl st 1T any parts are missing or damaged, comact
us immediately, Nexi is your soldaring of a reasonabie
standart snd heave wou got a stldenng won with a tip size of
2.5 mm ar smaller? Only proceed if your answer is yes|
Remermbier that you can change your kit for 8 ready bauilt unit
gt this stege if you afe unsure (Yoo only pay the price
differenge)

Tre tools you'll need ere:

Sige Cufters, Long Mose Pliers, Screwdnvers; Solderng
lron; Scideér;, Please nate that you'll et better resulls using
thin 22 SWE salder rather than the thicker 18 SW type

The printed circuil board (PCB) has 8 silk screen print
on the fop side. You can o componant shapes and their
identification numbers. Wih this, and the component pants
fizt you have all you need o identify compénems and fit
them commectly (nto the PCB Twuke cam and fime (o make
certgin that all cornponents arg comectly paced

Some ICs may. be static sensitive, S0 ensure that your
saldering iron is propery earthed, and avoid handlireg the
Iogic 15 any more then is nacassary, Vo always ose antl
slatic wns! =traps connected 1o an earth paint when we'n:
constmicting projects, thowgh tooching an earthed cbject just
prioe 1o handling an 1C will dischame any stalic build-up on
your body, and is almost a5 effectiva

BUILDING STARTS HERE!

GEMERAL: Separale the pages of this manual 500 you can
clearty ses s sheet, the component fftng guide. the
companent list amd the large pholograph, alt at the same
fime. Fit the smalier components first and work your way
through progressively larger companents.

Femuember: Al mnp:ﬁnmu musibe pushed down flat
1o the PGB, (unless stated otherwise). The reliability and

repeatability of this unil de rac cy of
eangtruction

Use the photograph and the enmpanant-fiting guide to help
yod further

1. Fi and solder the resistors (RT — RER),  Idenlily and
insert & few al a time. YWe have given you the calour
code for-each part in the Componenis List, When you
have soldered a faw cormporiants, uso yoor -Side Gutlers
tir tmm beick Ihe @xcess lgads. Resistors can be fitted
gitfver way round  The hwo thick film resistor packs
{TFR1 & TFR2) should nuw ke fitled.  They each hawe
ning pins; and must be fited =o'that the grey'white spol
on the component lines up with the farge white dat on
the board.

2. Diodes (D1 — D7) and Zener Diodes (Z01- ZD4) are
newt, Make sure you fit inese the dght way round, The 4
Zuner diodes have & white mark on them, Remember;
make sure youl ars still iffing the components fal down
1o the PCH,

& Fit and soider the mhegrated cwcurs (IGs) 151 - 1S5
They must be fitled Ine fAghl way round with the notch
an-the IC lining up with- the notch on the PCH silk
screen-print. Double check they are cormect before woy
slarl o _soider. Salder these ilems: carefully 1o awvoid
brigging pins with solder. Do nol handle the 105 more
than you need 1o because they are siatic-sensidive. You
should igaye fitling IG5 undil after all e cthed parts, as It




PROBLEMS?

If the und does not work when you first swilch on, then
the first thing to is to carefully re-check your enlire
construction and component placement, it is uplikely that
any parts supplied were fautty to start with, allhough not
wrheard ol

1. Mo Life in tha onit at all. | could Bboyouor powe
supply unil — is the power LED 7 Check thal the
rediblack power supply wire is wired to the PCB
correctly with the red wire going 1o positive ferminal
pin - reverse connection will Dow the fuse, Finally,
try filling 8 replacarrant 1 amp luse.

[

Buzz on the sound, This is probably. BF getting into
wour audio squipment from the trenemifting senal,
The tansmeting asndal must be abowve the ballding
and nod inside the buiding. I you diseonnest the
sudio source Trom the PLL and the buze goos away
then the dudio equipment s certainiy picking up RE.
If the buzz is stll thers, then your power supply
probabidy has a ot of pple o s oulpul. Try another
powes supply, Also realise that some receivers buzz
anyway when they are closa to g fransmilter, due to
overoading, & pgood car radie’ is oflén béest for
checking Tor buzzing.

3, Unstable Performance. Too many  Soripomsils
slocd up on long legs above the PCE Dy soldersd
|aints ar joinks missed compdetaly.

COMMON CONSTRUCTION ERRORS

Cne or more LEDs fitted wrong way round,
Cne e more Dicdes fitbed wriong way round

Transistons fitked in wrong focation
ICs fitted in wirang locathon

IC pins brdged with solder

Cantre pin of 30238 not-solderesd.
Joinks nit sokdérad - at all

Very poor soldering quakity

- SRV . N S X

Soldar splashes

You can check the soldered joints better with a magnifying
glass and als0 firkd shored tracks, A mullimetar is also very
handy at [ocating shomed or brokai racks,

This 15 & cormphes circuil, S0 e 0o working cornectly after
you heve budl L please do nol panic! Give us a call for
advice on whal to do pext

THE NEXT STEP

Vil would recommend that sny lmensmetar be properly
cased in 8 metal box.  This ensures that the unit cannot
guffer from interference from local Sources, and prodocts
againsl damage, There are mounting holes provkded in the
corners of the PCEB. 1o make assembly into a8 case easy,

You will have 10 use appropnaié audio, power and RF
sockets: We would recommend keeping the power supply
separale, as this préevents thie problems assovigted with
power supplies inthe same box as a transmillér!

I wou need advice about maunting your transmittor into &
anclosura, you can contact us

Check gur website, arcontact us for detalls of new products
and add-ong {0 your iransmilter. NRG cantirnially devalop
new roducts, and Impiove existing une.a — matifications wiil
b postod o the website

PLEASE NOTE THAT YOU
MAY NEED A LICENCE TO
OPERATE A RADIO
TRANSMITTER.
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is easily troken off a1 the legs once soldered in place.
You should it DIL switches S and SW2 next.

Transistor TRA next. TRE will b pre-bonded-[o he
PCHE belors it's shipped, This componeni (TRE) has
absolutely got o be fat the PCEB. TRE is a ZN4427
iype. TRA is a 2501847 (markod Gi847). All‘tho ather
transistors cannct push down fully flat to the board, bt
feave them no higher than Smm {ses component fiEting
guide). Take great care in identifyirng the pad pumbers
of the amall ransistors — thers ang (our different lypes
used, and they all have The same package owutline. Fi
ihe LEDs nex and ling wp the Nal seclon ot ihe
devices with thet on the PCB =ik séraen.  All

correc] way ound. A eiror cowld damage some parts,
and the wnit woold certainly not work. B VCD1 nesd
noting 13l inis ilem can aciually fit edherway round

Ab this stege hold the boand ondes Bghd ghl and chesk
frsal you Rave soldered every COmponent COMMectHon so
far (0 the PLCE. Also check that comnections close to
each other arac't brdged wilh solder. Arfa all the parls
flat {0 [he Caard?

MNow Il the variable resistor VR1, followed by the
capacitors C1 = CT0. Have a look at {he component-
ﬁltil‘iﬂ guide for help on fitling capacitors o the PGB
Remeniber, (it the parts flat (or very close fo) the PCB.
hake sore That you fit all the elecirolyiic capacilons (e
correc! way round — Lhey have polarity - identification
riarkings

Fil thi coils L1 — L mest. We again have to remind your
as wilth most other pans, push these coils fully down to
the PCE Take car with the fragile coits L2 and RFC
thowgh.  RFCT mest have & ferite bead slipped over
each lead priar 1o fitting it to tho board — lhe RFC wings
just go through the middie of the beads, so it stands &8
litie weayw off the board

Raght, 's fime 10 hold e PCH umder the: brighl light
again ard check your work carefully for jonts you have
roissed with your ion and alsa sokder splashes,

Mo fl and solder the resl of the: pans, [aking & regular
glarce &t the nompanent filfing guide: pictnes. The beo
fuse holder clips have 1o be fited the cormecl way
round or the fuse wont it Taks care with the Trimmer
Capacitor YC1, Be carsful thet you do not celch your
soklenng iron on the thin fm separaiing the vanes on
this par, it is sasily done, Salder the red & black wire
ta the + and — pads {underside and close to FB & FBZ)
with the red wire 1o+ The fast parl fo fit is IC6, a 3 pin
IC. # nanpat push fiat 1o the Board because o steps o
the degs. Do nol Dend this component on the J8gs - as
the legs are britie

Mow chéck the timshed FPCE by holding @ up 1o the
bright fsget. I you can =ee bghl shimng  through
component hiokes it means you have not sokdered Ral
padicular compenent propeny, if & all, Al the soldersd
jeins should be bright and shiny — & dull joint usually
indlicates a "dry” joird. Check all the I1Cs to make sure
they are the in the fghl places and the dght way round.
Check that all the electrolytic capacitors are the comect
way round and also’ double-check the transistors and
dinges, |f 8 spddared component, ke an G has oohe
removed you will nesd a de-soldaring pump o do #
carresly.

12,

CXou can now it the heatsink to the outputl franssior

TRE, Look at picture 1 on the component-fitting - guide.
Make suré you push the heatsink verically down onlo

TRE; with no sideways pressure. This fransistor can
be a Imke fragile; so.please ake carg, Thet's i

Mow, does your fimished PLL PRO I ook anythimg fike
the anein the lame photograph? Well. we hops =snl

MNote: NEVER aperate your transmitter without
a proper load connected to the output — either
a dummy load or a correctly matched aerial,
Failure to do so couldresult in the destruction
of your output transistor]

SWITCH ON TIME

L

Conngct thi: Piug Dypl S0-ofim dueainy foad (supplied
with this ki) 1o the RFE outpat S0238 sockel Sel ine
rirmmer capacitor and YR to teir mid positions with a
semall flat blade screwdriver.

Maote: The dummy Ioad shousd pot be used Tor penoos
longer thany 30 seconds wisen the fransmitter is al full powe!

2,

Sel the two S-way DIL swilches (o Lhe required
frequency . using the look-up tabes and remove Ihe
power [evel salection jumper J3, so that the unit 5 881 to
1 Watl oulpl

copnect - the red/black: powear input wire (o & regulated
13.5-voll supply. Absolute maxiren suppy vollage s
1ovolts,

Adpist WC1 unkil tha red LED2 {unlock) stafts to dim
Comnlinue untl 1he green LEDS suddfoly ‘dluminates aond

e red LED goes out sliogether The uni is now locked

an’ your programmed frequency. A second of o later,
LED1 will light indicating RF outpait. Tarn the pawer off
for a few Seconds. and then ré-apply e powor. Re-
adinst WET i ke wnit does not lock when you swalch
back on, Lock up should take 2 — 5 seconos from switch
oI,

Mote: You can bypass the. out-0f-lock: powerdown By Fillirgg

J2.

Thers will b2 no oA power mdication watl $he PLL icks,
pnbess. J2 0 is fitted, . This is 8 prolection feature; 'which
prevents the fransmittes operating on 1he wrong freguency.
Thet dutpul powesr LED will-ffluninate aboul 8 5 seconds
after the green ‘lock! LED comps o

5.

Connedt audm at ine level 1o the phomae socket: Whilst
listeningg &0 & FM radio, sdjast VB for the coméct
sound fevel - you can compars with other siations.

An aeral nan now be connected 1o the RF output-socket
and youd signal will b radiated. The aedal shoukd have
an impedance af S ohms ot he frequency you want 10
uze,- and the feeder should akso De g S0 ohrm dype. Yo
Gan consdll s ifyou nesd halg or Bdvica sbout aenidis

Select your required powes Output (evel It you requice 4
Watts, re-fif the power level selection jumper J3,

Finatly, a8 nite on pro-emphasis, You have three ohoices
with this unit = 78 uB for e Amelicas 50 uS for the
rest af the workd, and nome’ IF Yo use a stereo code!
ard/or 8 limitar compressor unil with the PLL PRD 1
You can make your Selechion with the push — fil jumaar
41 near 10 YE1
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1 HEATSINK

e

[Push the heatsink vertically
anto the output transistor TRE)

l
l

4 DIODES &

2  MOUNTING S$0239

dan't farget ko
solder cenlre pin

ZENER DIODES
T Al

MUST BE FITTED THIS WAY IN PCB

| g |

l — SR

PUSH FLAT TO'PCH

3 ELECTROLYTIC
CAPACITORS

b
FLISHED DOYYN FLAT TO PCH,
[ e—

nagathe
lead

5 CAPACITORS
[ these are fitted flat to the gch ‘

but can fit either way In the PCB hioles

E%r;migmt polyestet capacitar

30IND SNILLIS INGNOJNGS

RF CHOKE (RFC1)
EFerri[e Etaadsi]
—hﬂ?—lﬁ
] SMALL
TRANSISTORS INTEGRATED CIRCUITS
BE FITIED THE CORRECT

WAY ROUND N THE PCH. MLIST BE FITTED CORRECT
THE TRANSISTOR BODY SHOULD | |WWAY ROUND
BE 'WITHIM Smm OF THE PCE

i’ﬂ__:h.'

S r
&
o Al IGM IC"s notch




NRG PLL PRO il Hl-Gam Frequency Look Up

e 4. 1 | LY. | . Switch 2— . 5

MHz 1hz s T ATE 67 34 ]
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PLL-PRO Il -WATT PROFESSIONAL TRANSMITTER

SPECIEFICA TIEENS

lspo [ WHFFM PLL witlehand mud'ﬂlﬂim
Frogquency Coveragi 3 5740 o 110 MHz
Frequency Gedestein el gnciled Emlul:n-.':v deshilee
Frequency Carmestion ; Phire Locked Loop Syalh,
Frequency Stabilicy Plogimwrns K2 (onvatal oonmrotheds
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Bpunous -7UdB dowt on carmnigd
A i -EIJdB dorwin [ fine r-;_w;J
| Preemphéis. [ Naome, 50 us. 75us switchable
Linfnck puw;r'duwn ok uul:-;:h'm e jumper Mied
Audit porfarnisnce [ Less thanih 2 an ud!aluru.l:m. '-'ﬂl-Ln—'.IS:Il:H.r
Amplificr sages _1_ _r.j,-aEq: -.'-ldﬁiun-;t |_1L il perwcr =
| PA stability Stable 1hrough 201 sw, all p_hasm
P"L nigzedness 201 sor withstand o full pow
EA efficicncy | B ag 4 watts outpai — |
Folavivgmotespon. | Full ‘“"""M‘“F'ﬂ ]
Audic itpu l.r T25 N s Tor <+~ 75 KH#
| Supple Vollage requned __I P8 Vol D mpzul:-:l_[_n-i
| Supply Current requiremien 1 Ampat el poswer oulpol |

LEI sradus imefigtion;
EF power, D Power, (VL power down, Ireg locked

L st conteils:

Tazvition sel pressl

VOO condie [eck: trmamer
Froquensy adius 101 switch
Pre-emphasis BC) selbector

Porwet ouipaf selector

LWL poder down overide sefeeion

Dirnernsion L3R % 165 mmpdo

RF. skl RONAY skaahipd Teron e
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Pover impma] I Fn rodbadisck D won cible

PRICE PLL-PRO Il 4 WATT KI'T (BUILD YOURSELF) £79-95
PRICE PLL-PRO I 4 WATT KI'T (BUILT/TESTED)  £114-95

PRICE PLL-PRO IIl 1 WATT KIT (BUILD YOURSELF) £69-95

PRICE PLL-FRO 111 | WATT KIT(BUILT / TESTED)  £99-95




