THE FETZILLA POWER AMPLIFIER

CONSTRUCTION GUIDE

Congratulations on purchasing the FetZilla amp pcbs!  This amp is easy to build, set up for direct mounting on a flat backed heatsink of 0.5C/W or less, and presents very few issues getting it up and running.  Despite the simplicity of the FetZilla, it is a true high end amplifier with wonderful sound quality, yet it offers very compact packaging with both power supplies integrated onto the pcb.

The first step to good assembly is to set up a clean, neat work area with adequate lighting and ventilation.  You will need a 40W temperature controlled soldering iron, good quality 60:40 rosin cored lead/tin solder, long nosed pliers, a Stanley knife, an edge wire cutter, a sharp pointed instrument (an envelope opener is excellent) and a calm, measured approach.  You MUST be comfortable since this is precision work which requires concentration over long sessions.

ASSEMBLY ORDER

Devices with the lowest profile are mounted first.  There are twelve (12) steps, with suggested order of assembly as follows:  


#1
Signal and zener diodes  NOTE POLARITY

#2
Half watt resistors - starting with R7, R8 and R9

#3
One watt resistors

#4
Fuse clips

#5
Electrolytic capacitors (incl power supply filter caps) NOTE POLARITY

#6
Filmcaps

#7
Power Supply rectifier diodes

#8
Pcb spade connectors

#9
Trimpots

#10
Output inductor

#11
Small semiconductors  NOTE POLARITY

#12
Output devices – final step when mounting board on the heatsink

MOUNTING THE COMPONENTS

The best technique for mounting through-hole resistors is to sharply bend the leads so that they accurately span the mounting holes.  This imparts a neat, polished appearance.  The component may be secured in the pcb prior to soldering by bending the leads out once installed.  Specialty tools can be purchased, but you may also make a small bending jig from a piece of plastic or metal.  You will find that the hole spacings for half watt resistors are identical, same for one watt resistors.  There are some resistors in the FetZilla which run warm, or may even fuse destructively in fault conditions.  Accordingly, R20, R21, R12, R17, R18, and R19 should be mounted 1-2 mm above the surface of the pcb to prevent excessive heat damaging the epoxy surface.  All other resistors are flush mounted to the surface of the pcb.  Install all flat mounted resistors first, then invert the pcb on a timber bench to ensure each component is firmly pressed against the pcb.  Then solder in place, taking care to allow the solder to flow through the pcb to the other side, and finally trim the leads.  [Do NOT use this approach with semiconductors, diodes or transistors].  Raised resistors can then be installed using a small plastic or metal jig to position them above the pcb and installed by holding with one hand whilst soldering with the other.  

Capacitors are mostly RB type, that is, standup, and should be mounted so they are normal to the pcb surface.  The most effective fitting method is to first install the component into the pcb (CHECK polarity carefully!!), invert the pcb with one hand whilst holding the component firmly against the pcb with a single finger, and solder with the other hand.  NOTE:  The power supply capacitors are fitted with POSITIVE to the right (facing the NEGATIVE power rail), while ALL other capacitors have positive to the LEFT as marked.  Take GREAT CARE that the power supply filter caps have positive to the right, this is vitally important.  To solder the component onto the pcb you will need to bring the foil side up against the solder, so arrange the solder ‘wire’ so the end is located directly above the pad you are soldering.  This obviates any requirement for a third hand and ensures the capacitor is installed normal to the pcb surface without excessive lead clearance or mechanical stress.  Apply the heat for as short a period as practical;  no more than five seconds.

The input capacitor chosen is an Auricap, a specialty audiophile grade cap with axial leads.  Any quality filmcap may be used in this position;  but care should be taken to ensure each lead is the same length, and the insulation carefully stripped prior to mounting.  The stranded wire should be tightly twisted, and then the lead bent through 90 degrees and carefully inserted so all strands pass through the pcb.  This will ensure the capacitor sits flat on the pcb.

The pcb fuse clips are best soldered from the component side by holding them firmly against the pcb with a sharp point centrally placed.  Heat the clip strongly with the iron before applying solder, then flow it at each end of the clip near the mounting holes so it penetrates to the other side of the pcb.  You will need a powerful iron for this operation;  don’t be afraid to spend up to 20 seconds heating the clip to ensure good solder flow.  Many amperes flow through these clips, so the holder should be flat against the pcb and the connection good.

The pcb spade connectors are best fitted by hand, then  squeezed in using long nosed pliers.  Be careful during this process;  it is very easy to slip and bend the connector.  Once in place, apply the iron to the component side, the body of the connector, and then add solder around each hole when hot, ensuring it permeates the entire hole to the other side.  Do NOT solder from the foil side.

The output inductor is 27 turns of 0.9mm enameled wire wound on a 5-7mm screwdriver shaft.  Note that the orientation of the winding is important for input and output to this inductor;  be guided by the overlay – holding the screwdriver in the right hand and winding with the left, the winding motion is top towards you, building the inductor towards the left.  Check the input and output lead aligns with the holes on the pcb, and then scrape all enamel off the wire ends.  Make the final bends so the leads are parallel, then insert into the pcb.  Now fit the 10R 1W damping resistor inside the inductor, and bend the ends of this resistor to align with the smaller holes in the pcb.  Ensure the resistor body is in the center of the inductor both laterally and axially, and then solder both the resistor and the inductor in place.

Take particular care with polarized components such as diodes, zeners, capacitors, LEDs and semiconductors.  Do NOT touch the leads of the transistors and the output devices;  they are electrically vulnerable and can be easily destroyed by human electrostatic charge.  Move these devices either with pliers, or with fingers, only on the insulated body of the device.  Note that all semiconductors are easily overheated during soldering, particularly small transistors and LEDs.  Ensure that there is at least 1cm (10mm) of lead length on semiconductors and LEDs so that heat entering the device during soldering is minimized.  While the transistor overlays indicate polarity, the long lead on the LEDs are ANODES, marked ‘a’ on the pcb overlay, and the cathodes of the diodes and zeners are marked with a line on the body of both the device and the pcb overlay.

The assembled stereo amplifier will look like this prior to fitting on the heatsink:
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You will note that a heatsink has been mounted on the center rectifier of each rail power supply.   This is not mandatory, but recommended particularly in hot climates.  The M3 mounting bolts which secure the two output devices to the flat backed heatsink should have a single 3/8”x1/8” steel washer on the component side, and two identical washers on the foil side acting as spacers between the pcb and the output device.  The bolt should be 16mm long – 5/8” – and this will give 7mm (1/4” plus) thread engagement into the heatsink base.  The heatsink should be 12” long and 3” wide, and will accommodate the pcb very neatly.

Once installed, one 25Vac secondary of the transformer should attach to the left, positive rail rectifier spade connectors, and the other 25Vac secondary should attach to the corresponding spade connectors on the right side of the pcb, which serve the negative rail.

The chassis spade connector should be attached directly to the chassis, the GND connection of the signal input to the braid of the coax which leads to the RCA input socket, and the HOT connection to the center, active conductor of same.

Triple check all connections, switch on the amplifier one channel at a time, and adjust the quiescent to 370mA (P1), the voltage across the bootstrap resistor R12 to 24-26 volts (P3), then finally the offset to 0mV +/-10mV (P2). 

No other checks are necessary – once set up, this amplifier requires no maintenance and no further attention and will operate trouble free for many decades!                                     END
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