lceni 432MHz Transverter
Assembly Manual

For board version 1.0

Theaccompanying TechnicakBrription introduces the design of theeni 432MH1ransverter. This
document details the recommended method of construction. You don't have to do it this whl, b

is tried and proven and a kit of parts are available to save you from having to buy more SMD parts
than you really need

If you buy a kiand lose or damage componeritsan supplyeplacementslt is alitoo-easy to 'ping'
a small SMD part onto thghack carpet and lose it forevétowever,] am not able to supply adoc
parts to those who choose to buy just the PCB.

This kit is not recommended for inexperienced SMD constructors. Many very small parts are used in
its construction.
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Let the buildin g begin
The kit builder should ensure that they have a stitté@ place in which to work. Antistatic matting
and wrist straps should always be useken working with small parta(d large ones too!).

A suitable insulated or grounded, temperature contdllsoldering iron should be used for the SMD
work. A larger (>50W) iron will be needed to seam solder the PCB into the tinplate box. Do not
underestimate the amount of heat needed to make a good seam soldered joint. Be careful as the
box can get extremelwarm when doing the seam soldering.

SMD board assembly
Small, stainless steel, tweezers are a must.

The order of work in building the kit is:
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1. Inspect the PCRCurrently V1.0

2. Mark the position for the connectors and fediarough capacitor holes onto thigox, using the
PCB to locate the hole positions.

3. Drill and clear the holes

4. If the Iceni board is to be mounted into other than the recommended tinplate box, use the bare
board as a drilling template.

5. Assemble the SMD boardo not fit crystal, heatsink, L13or the reversed supplyrotection
diode at this stage.These all go on the top of the board once it is seam soldered into the box.

6. Seam solder thassembled®CB into the box

7. Solder theSMAconnector spills to théox and thePCB RE IF tracks

8. Solderthe feedthrough capacitors to the box from the outside.

9. Wire the feedthrough capacitors to the correct PCB pad#gthin wire.

10. Stick the copper headink to the PCB, as indicated later.

11. Solder the crystal onto the top side of PCB

12. Solder thesupply dode between the appopriate feedthrough capacitoand PCB pad

13. Solder L13 in place

14. Cleanup any excess flux around the seam soldering, connectors aneliesagh capacitors.

15. Test and alignment

Each of these steps is described in the following section.

Inspect the PCB

Use a magnifying glagsinspect the PCB for damage. If you spot problems it will be necessary

to return the board for replacement. Boards that have been soldered into the box and then reported
as damaged will be considered on a cagedse basifor obvious reasons!
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Photo 1.Iceni PCB

Note: On the V1.0 PCB there is a track break between R34 and LD2. You will need to bridge this with
a blob of solder or LD2 will not illuminate on transn3iee later.



Marking the box

Disclaimer

Please be careful when handling the tinplate box. The edges can be sharp and can cut skin. The
author takes no responsibility for any accidents you might ivalven handling thebox. You have
been warned!

Carefully examinghe box. Ithas two overlapping edgs. Tle PCB has two corresponding -cutts
that clear these overlapping edges. This shows which way up the PCB should be mounted into the
box

Mark on the insides of the box, above the PCB, the Wdd& with a marker pen so that these
cannot be confuse in the next step.

With the two sides as shown Figl, using e.ga Vernier caliper, mark a liral the way aroundthe
inside of the box sides. The line should be 22mm below the rim of th& ®&xide.This line is the
plane for the PCB seam solie. Everything to th& OPside of the box is regarded as the top (non
component sidepf the PCB

Hold thelF inputend of the PCB up to one end wall and mark the location of the IF control
connector pads and RF connector pads onto the box, using ascriESMAconnector marks

should be24.3mmbelow the same rim as the 22mm lines. This is the centre line of the SMA spill.
These are most easily marked by resetting the Vernier Caliper to 24.3mm and marking a second lin
inside theEND WALL ONLYOT onthe sides

A third line should now be marke®lT THE IF END ONIMYiis should b80Ommbelow the top rim.
This line marks where the position for tBe&2mmbholes for thecontrol feedthrough capacitors
should be located.

This is shown ifig 1
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Figure 1 the end wal of the box arenarked with a third lin0mmbelow the rim of the box. Mark
the positions of the feethrough capacitor mounting holes directly above the PCB. The hivigle
close to the rim of the box, is for the power fahtbugh capacior. There is only one hole to be
drilledand it should be 10mm below the rillso note that whereas the control feéarough
capacitors are located BELOW the component side of the PCB, the powtiiréegdh is located
ABOVE the PCBhe cross coordinatdsr the holes are not given as it is more accurate to mark the
positionsof the holes using the PCB pads to ensure accurate location.

Turn the PCB around and mark the positions of the two RF connectors and single LO connector on
the RF Endbox end wall. fie centre line of these connectoragsuming you use the supplied SMA
connedors) is als®4.3mmbelow the'TOP rim of the box. There are no fedtirough capacitors at

this end of the box.

Hold the end wall of the box against a piece of wood as suppargantly centre punch the
positions of the holes ready for the next stage.

Drilling the holes

The five SMA connectors requidenm diameter holes. The four feetthrough capacitors require
3.2mmbholes. All of theseare, initially, best drilled with &2mm glot hole in abench drill press with
the end walls supported by the piece of wood. If the dtillickdoes not clear the upright wall of ¢h
box, gently bend the wallightly awayfrom the drill. ltshould be gentlypent back when you've
completed drillng.

If necessary, clean up the holes with a countersink bit.

The punched and drilled box are showrphotos 2 and 3
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Photo 2Box ends punched prior to drilling




Photo 3.Box ends drilled as described

Assembling the SMD board
Start by identifying lof the parts and ticking them off on tHeenicomponent list.

You will need a smafiointed, temperature controlled soldering irorsuitable for SMD work. You
will also require small diametavire SOLDER 6f250.3mm diameter. | prefer leaded solder.

Start by soldering all of the SMD resistors and capacitors to the board accordingcontippnent
position overlay. Note the polarity dfie tantalumand electrolyticcapacitors.

Some SMD parts use a single colour identifier, others use two and thie&r€oThis is because of a
limited number of available colours oh&rpie pens! Don't mix Red and Orange. Place on a white
sheet to see the correct colour.

Place the PCB, component side up, on a sheet of white kitchen towel. Any 'escampgdnents are
more easily spotted!

I recommend a small blob of solden ONE of eacbf the manycomponent pad (you cando the
whole board at the same timéf you wanj. Photo 3 below shows my initial attempt at using solder
paste and the supplied solder mask templd@lowed by reflow soldering. Only a few parts have
been fitted to try out the technique for my first time. This boaves thendifficult to place and
solder the remaining components due to solder on all pads. It was a good learning exercise.
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Photo 3 Partially populatedest board usingsolderpaste and template followed by reflow soldering.
Shows promise for the future with assembled boards

Commence with the SMD resistors, double checking component values by both colour code and
component code markipe.g. 100 = 10R, 471 = 470R etc.

Next, solder the SMD ceramic capacitors. Don't mix these up. Colour codes are similar on some
parts. Measuring small value SMD capacitors can sometimes (often?) give misleading results. Us
the colour codes. The singlartalum capacitor and the two electrolytics are polarity conscious.
Check against the component connection sh&gn't mix the 6 x 100pF capacitors marked with a
SINGLE yellow line with the 47pF marked with two yellow lines.



The SMD inductors should be seddd by placing the pad beneath the component onto the solder
blob on one pad. Heat the pad with the soldering iron. The inductor will drop down when the solder
melts. Now solder the other end of the component. It may be best to go back and reheat tiee sold
under the first join, just to be sure it is a good joint. Check each inductoofainciity using the

Ohms range o your multimeter before moving on to the next inducté&xperience has shown that

the inductors are responsible for most of the initiabting failures, due ta poor soldered joint.

Take care to get these right.

Complete the SMD capacitor soldering with the trimmer capacitors. Note the grounded end for C5,
11 and 16. C11 should be orientated as shown by the silk screen on the baata geound'end
to R11.

Solder all of the SMD semiconductors observing the correct pin orientation. Make suitt¢h
ground tab on IC4 and I@&&flat to the solder pad as there is quite a bit of heat dissipated in these
two devicesSimilarly IC1, theoltage regulatorMake surdC2, 3 and PSA4%H043)are soldered

the correct way round. Start at the larger source pin and thenstiealler,opposite source pin

finally soldering the remaining two pins.

The PSA%043 orientation can be confusing. TheBP@ correct. Make sure you considering the
device could be 90° out of position if you believe I've got it wrong!
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Photo4. Assembled SMD board
Be careful handling the inductors. They are fragile @hativelyexpensive.

Solder the mixerMX1(observing the index dot)Filters F1 and FZX gain pot (R24) and trimmers
onto the PCB.



The helical filter inpigand outpus aresymmetrical. It doesn't matter which way round you solder it
in. ALL the remainingips must be soldered to the PCB. It is atspdrtant to solder the narrow
ends of each filter to ground as shownRhoto 5

TERC. ..i/ 5 X
Rl it

Photo 5Solder the two helical filters along the edges shown by the arrows. The amount of bare board
showing, tobe solder to, is very limited on this board. Use a smalitpdisoldering iron and ensure a
good solder filet along the length of the filtéthoto G4FRE.

There is one further thing to do. The connection between R34 and LD2 (Red transmit LED indicator)
is broken on the version 1.0 PCB. A small solder blob, amsh@hioto 6, solves this at low cost!

Photo 6Solder blob between R34 and LD2

Do not solder the crystal or L13 onto thep of the board yet.Also,  not fit the copper heatsink
at this stage.

The SMDBide of theboard is now complete.
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Photo 7 Canplete, assembled board, in the recommended tinplate box housing.

Seam soldering
The stages involved in seam soldering the PCB into the box are shown below.

Mark the box as shown irigure Inear the beginning of this document.

8a PCB offered up tbirst side of boxIF endand
tack soldered ir2 or 3placesalong the 22mm lin®n both end wall and side wall.

8b PCB seam soldered to the first side of the box

~

along the 22mm line marked previously



: ,'.';f ~ 8c PCBwith first side seam solderezhd placedin

w4 8d Second side of bosarefully fittedin placein the

lid. Not yet soldered

Tack solder the box corners to hold the assembly together

8e Second side tack soldered in place, taking care to
keep the board level along the @2n marked line.



8f Second side seam soldered in place

Photcs 8a - f. PCBseamsolderingand box assembly stages
Check that the box top and bottom both fit correctly.

Soldering the connectors

Prepare the SMA connectors by cutting off the PTFE ith@ualfxom the rear of the connector. A
Sanley knife is ideal for thighoto 9. Use a Dremel or similar tool, with cutting disc, to carefully
shorten the SMA spills to about 5mm lor&jde cutters may damage the connector by loosening the
PTFE to spiliding.

Photo9. preparing theSMAconnectors

When all fiveSMAconnectors have beeprepared they can be soldered to the outside of the box
The IF connections and the control feddoughendis shownin photo 10.
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