136/ 475kHz Broadbandb Watt Linear Amplifier

Assembly guide

Thiskit can be assembled in a coupleafenings by constructors with a medium level of
experience. While it is possible to build the circuit in almost any order, this guide provides a
provensequence of assemblifo avoid misdentifying componentsthe kit is divided into 3
separate bags. The contents of thags are listed on thpacking list. As some components are
visually very similayou should not simply empty the bags and hope tal fihe correct parts from
a big pile of bits. Instead, keep the contents of the bags separaderefer to the packing list as
you progress your way through the assembly proc@8gere is one surface mount part which is
soldereddirectlyto the top of thePCB, all other partsre soldered from the undersidéExcess
component wire should be cut off about 2mm from the PCB

1) TR1andR1¢ R9

Findtransistor TR1 (2SD1802) from bag 3 and place it onto the appropriate padp ofthe

PCBThe tab is the dtector and this is soldered to the tinned area on a large rectangle etched on
the board. This area of copper dissipates heat from the device. Make sure solder flows across the
full width of the tab. Finally solder the base and emitter connections asshow

From bag 2dcatethe 9 fixed resistors R1 to R9Place the resistors into the locations indicated

on the silk screen and spread the leads out by a small amount so the resistors will not fall out
when the board is turned over. Turn the PCB over@ade on a flat surfacgo the resistrs are
pressed against the PCB, theslder the resistors to their pads.
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2) Capacitor€1 C2 C8 C9 C10 C12 CGIRNnF)

Remove the7 yellow 470nF capacitors from bag 3. Note that these capacitors look almost
identical to the 220nF components in bagitds important not b accidentally mix the 2 values.

Doing so will change the gain and frequency response of the amp&fodder each caéor in

turn leaving C9 until last. Before fitti@P a small modification is requiréde to a minorerror on

the PCB. Unfortunately the lower of the 2 pads for C9, closest to R10, is isolated from the
groundplane rather than being connected to it. Befditting C9%take a small knife or small
screwdriver and carefully scrape away a small amount of the green protective layer just under the
lower of the 2 pads exposing the copper underneath. Just a coupldlohetres will be plenty.

Take the capacitoand bend one of the lead30 degreesaway from the body of the device. Fit

the capacitor intahe pcb so that thebent leadcomes down where R10 is shown on the board.

Cut that lead about 3mm from the boayf C9so that it can be soldered neatly to theposed

copper. Solder in place. The board should now look like the picture below. If you look at C9 on my
board, you can see how neat this small modification can look. This error will be corrected on the
next batch of PCBs.
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3) Capacitor€3 C4 C5 C6 LC20(220nF)

Take the 6 yellow 220n capacitors from bag 2 and fit / solder them into their correct locations.
When soldering keepinigad lengthsshort as shown in the photos, this ensures the performance

of each amplifier will be repeatable. Your boaftbuld now look like the picture below
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4) Capacitor€13 + Cl1dnd diodesD1 D2 D3

Take C13, the small 10nF ceramic capacitor from bag 3. Fit into place and solder to the pads. Then
also fom bag 3find the 4n7 fim capacitor and solder in the space for C14

Finally for this step, take one of the 1N4002 diodes and position it over the space for D2 near the
edge of the board. Look carefully at where the pads are relative to the bodeafitiie.As the

leads of the diodes are a larger diameter than the leads on the resistors, it is necessary to be
precise when you bend the leads down at 90 degrees. The spacing needs to be just right for the
diode to fit snugly against the PCB. Fit Dingkare to make sure the white band on body of the
component lines up with the cathode symbol on the silk screen. Repeat the process for D2 and D3.
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In the picture above you may spot that | have fitted a 1mm terminal pin for the supply connection.
After trying a couple of different techniques | have concluded that a stranded wire is probably the
0Sald YSOK2R 2F 3ASGGAy3 LRoSNI G2 GKS 062FNRO® {2
solder on a length of wire.

5)R10C21 C7 IC1 L1 and L2

Phlce variable resistor R10 into the PCB and ensuring it is flat against tlem@&8der the 3
connections.Next fit voltage regulator IC1 making sure the flat on the device faces the edge of

the board.Then fit and solder the 2 electrolytic capacit@21 and C7These must be soldered in

the correct way round. The PCB pad for the positive lead is marked with a small + symbol. Double
check the markings on the body of the capacitors to correctly identify the positive and negative

leads. Usually the lomgt lead on the capacitorie LJ2 a A § A S 02y ySOilA2y o LG
right as incorrectly fitted electrolytic capacitors can explode when power is applied. Finally fit

470uH inductors L1 and L2 asshownK S &Yl £t WR234Q YIN] GKS LIKI 2
2NASYGFGA2Y LINRPolofeée gAftf y20 YIS Fyeé RAFTFSN
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In the picture above, the only components remainiode fittedare L3 the2 transformers and a
low pasdilter for the band of choiceWinding and fitting the transformers T1 and T2 needs
concentation while winding L4 and L5 needs patientfeyou want a break from soldering, this is
a good time !



6) L3 + Transformers T1 T2

This is the part of consiction that requires some concentration. On the card packed with the kit
you will find 3 lengths of enamelled copper wire. For the kit with the 475kHz Low pass filter you
have:

a) 35cm of 0.5mm for the RF choke L3
b) 60cm of twisted pair for the transformei&l and T2. Cut this into 2 equal lengths
c) 2.6m of 0.4mm dia for the low pass filter inductors L4 and L5. Cut this into 2 lengths

L3b2GSY hy GKS FANRG t/.&a GKSNB Aa | aatil &aONEF
Take one of the EpcodN87blue ferrite cores and position it on the PCB over the space for L3.

Look at thepositions of the pads. They are not inline, but are slighsseffso the core can sit

neatly on the board without having wire underneath it. Work out how to wind theevior best fit.

Wind 16 turns tightly and evenly onto the core. Push the wires through the holes in the pcb and
check it is a good fit. The inductor is then removed and the enamel scrapped away from the wire
where it needs to be soldered. Pilite inducta backinto the PCEnd while pulling the wire gently

from beneath solder the wires to the pads.

Broadband transformersBoth transformers have identical construction but are connected as 4:1
step cown on the input to TR2 or 1:4 steyp to match the output of the PA to the low pass filter.
Start by taking one of the pieces of twisted pair avidd 10 turns onto a blue ferrite core. Cut any
excess wire so that around 25mm or 1 inch remains. Then, as shown in the picture inetiovst

and straighten the excess wires on each sidthefcore. Separate the wire® that you have one
pair as the start of the windirgand the other pair as the finish of the windmgStrip some of the
enamel from the ends of each wire and use a multiméteidentify the start and finish. Place the
core on a flat surface and arrange the windings as shoslow. (left)

Completed Transformer

Next, strip the enamel from S2 aikd, takingcare not to damagéhe wire if you use a knife. Then

loosely twist S2 and Ragether. This is the low impedance (12.5 ohm) side of our broadband RF

transformer. The connections are shown above (right)5 2 Yy Qi YA E GKSY dzLJ HHH
5



To fit T1 correctlylook closely at the PCB. The ground connection is the pad on the lower left
close to the silk screen legend for TR1. The 50 ohm connection is top le€@ead the 12.5

ohm connection with the two wires twisted together goes to the centre pad orritite which
connects to C8nsert the wires from the transformer into the correct holes and adjust the wires
so the core fits neatly on the board. Strip enamel from the wires and solder the transformer in
place.

T2 has identical construction to T1 bestonnecedas a 1:4 ste up transformer. Wen fitting to

the PCBthe low impedance side of the transformer ( 2 wires twisted) is connected to the centre
pad near C11. The ground connection is the lower pad neand.&ha 50 ohm side is soldered to
the pad that connectdy a track to the low pass filter at L4.

7) Low pass filterNow your board is nearly finishegou need to decide which low pass filter you
want to install.The initialbatch of kits contairomponents for a 630m LPF. Locate andesold

into their correct positions the 8n2 capacita@d5and C18, followedly C16 (10n) and C17 (3n3)
Next, take one of thdengths of 0.4mm wire anevind 56 turns ontoa T682 iron dust ore. When

| wind these toroids| pass the core along the wiss that | only haved.65m to thread through

the core. Try to keep the windings tight onto the core and close together. Avoid any kinks in the
wire. 56 turns will fit onto the core in a single layer but only if each turn is touching the one
adjacent tot. i.e.¢ No gaps.Solder to the PCB and repeat the process for the other inductor



