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Build Project by Steve 

G4FYF



The G8LYU Days!

2m converter   160m AM/CW Tx
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Project had to beProject had to beProject had to beProject had to be……………………....

• Achievable – i.e

• Within my competence

• Easily accessible components

• Adaptable

• Scope for experimentation to enhance 

my theoretical understanding



Ashhar Farhan

VU2ESE

BITX20 – 6 watt 14MHz SSB Transceiver

“This is the current view of my work bench as on April 24th, 2008.Except 

for the Tektronix 465, everything is homebrewed”.





BITX transceiver
Essentially a 
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BITX transceiver

Audio Amplifier
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• Audio amplifier
TO BAL MOD



Modified mic amp with adjustable mic

gain



BITX transceiver

BFO and Balanced 

Modulator
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The mixing process

AUDIO X

10mhz BFO

USBLSB=

Signal we need

unwantedunwanted IMAGE

10mhz carrier

BALANCED MIXER ALSO SUPRESSES THE CARRIER

USBLSB



• Balanced modulator

TO AUDIO10MHZ CRYSTAL

BFO BALANCED MODULATOR

TO SIDEBAND FILTER



BITX transceiver
Bi-directional buffer 

amplifier. (I.F. 

10Mhz)
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• Bi-directional if amplifier



BITX transceiver

Sideband filter
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• Sideband filter. 

4x10mhz crystals

4/40 9.99854etc

9.998605
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BITX transceiver

Bi-directional IF 

Amplifier 2
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Post filter amp



BITX transceiver

Mixer/up convertor
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• Mixer

VFO 4-4.4MHZ

TOWARDS 

AERIAL 14MHZ

TOWARDS USER

10MHZ IF



BITX transceiver
VFO. Variable 

Frequency 

Oscillator. (Tuner).
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BITX transceiver
VFO. Variable 

Frequency 

Oscillator. (Tuner).
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• VFO

VARIABLE CAPACITANCE DIODE

TUNING VOLTAGE CONTROL

MIXER



G4FYF VFO

• Hartley oscillator

Ceramic vs. polystyrene caps?



BITX transceiver

RF Amplifier
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• bi-directional rf amplifier

TOWARDS 

AERIAL

MIXER



BITX transceiver

Band pass filter. 

14mhz
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• band pass filter

BAND PASS FILTER

FIRST STAGE 

OF LINEAR 

AMPLIFIER



BITX transceiver

6 watt linear 

amplifier
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6w linear

• 6w Linear



BITX transceiver

Low pass filter
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PCB Design

ExpressPCB………..



Transfer & EtchTransfer & EtchTransfer & EtchTransfer & Etch



Breadboarding…..



TxTxTxTx waveformswaveformswaveformswaveforms

Unbalanced modulator –

BFO, USB, LSB frequencies

Modulator balanced –

USB + LSB, BFO frequency removed

[All modulated with 700KHz audio]



TxTxTxTx waveformswaveformswaveformswaveforms

Post-filter; USB + harmonic ‘mush’

Post-mixer now at 14MHz



TX waveformsTX waveformsTX waveformsTX waveforms

Post-BPF, now all extraneous frequencies gone



Box it up, add the switchingBox it up, add the switchingBox it up, add the switchingBox it up, add the switching…………....



Does it workDoes it workDoes it workDoes it work…………........

Oh yes!!!
5B4AIF,  (Cyprus 5/7) 

YO7FYP (S. Romania 5/7) 

LZ1DLZ (Bulgaria 5/5) 

OE3DIA (Vienna 5/7) 

UA1AFT (St. Petersburg 5/7)

IT9DTC (Sicily 5/5)

RX3AGD (Moscow 5/9)

9A5BS (Croatia 5/5) 

SO8ZH (W. Poland 5/9+)

Scope indicates that it is throwing about 5 Watts into

the dummy load. Antenna: 20m dipole approx 20ft agl



Portable operationPortable operationPortable operationPortable operation………….!!.!!.!!.!!



Next stepsNext stepsNext stepsNext steps…………....

• PTT function

• CW facility

• On-board frequency display 
[+FLL?]

•Work States!

• Multi-band?



So, what have I learnt?.......So, what have I learnt?.......So, what have I learnt?.......So, what have I learnt?.......

• CAD PCB design and production

• VFO design

• BPF alignment 

• How to use a ‘scope and interpret waveforms 
– spectrum analyser, two-tone oscillator

• Component property impact

• Effect of circuit mods on output

• Consolidate project notes!!!

• ……the philosophical bit…….. 



Mission accomplishedMission accomplishedMission accomplishedMission accomplished……………………????

• …..So far….!!
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• Michael, G3WOE (Whitton ARC) contribution 
of some presentation material

• John, G8MNY for breadboard testing, ‘scope 
tutorial, sounding board, portable site 
facilities

• Maurice, G4DDY for provision of VFO 
coupling material

• SRCC membership in general for putting up 
with stream of stuff in newsletter and vote in 
construction contest



Useful web sitesUseful web sitesUseful web sitesUseful web sites

• http://www.phonestack.com/farhan/bitx.html

• http://groups.yahoo.com/group/BITX20

• http://www.norcalqrp.org

• http://www.gqrp.com/



Thank you, and Thank you, and Thank you, and Thank you, and …………....

any questions?any questions?any questions?any questions?


