Welcome to SRCC
September ‘A’ Meeting

06/09/2010



Build PI‘OjeCt by Steve
G4FYF




The GSLYU Days!

““HD-1250 Solid-State Dip Meter
HEATHKIT

ASSEMBLY MANUAL

T HEete EeE=

fas spedaas

- OddMixcom

2m converter 160m AM/CW Tx



GAFYF 2009

HFYF

Frogrammsbie




Project had to be.......

* Achievable - i.e

 Within my competence

« Easily accessible components
* Adaptable

» Scope for experimentation to enhance
my theoretical understanding
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“This is the current view of my work bench as on April 24th, 2008.Except
for the Tektronix 465, everything is homebrewed”.
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All trangistors are zame type BCBAT, BC107, 2M3904 or 2M2222 [ HF general purpoze NPM]
Al diodes are TM4148 or TH4152 [zmall signal diodes, fast switching)

All capacitors are in microfarads, éxcept where noted as pf

All resistors are 144/ att

Al crotals are 10 MHz [My crystals were made by KDS)

IC1 LM38E-M1

L1, L2, L3: 2uH, 36 tumz of 28 swg over nylon tap wazher
L3: BuH, 70 tunz of 32 swg over nylon tap wazher [may van with BFO crostal type]
L4: 20uH, wind 150 turnz of 32 swg over rylon  tap washer. .

T1. T2 13 tumnz of tifilar winding on TV balun core with 32swg wire
T3: 13 tumngz of bifilar winding on T balun core with 322wg wire

Although all amplifiers look the zame, some have different component values.
Check the list of important differences.

[c] Azhhar Farhan, 2004,
Y'ou may freely repraduce this circuit and the accompanying text as long az you



BITX transceiver
* Essentially a

transmitter which
works in both
directions.!!
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BITX transceiver

* Audio Amplifier

Mixer/
Mod
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* Audio amplifier TO BAL MOD
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BITX transceiver

* BFO and Balanced

Modulator
. Filter
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The mixing process

10mhz BFO 10mhz carrier

Signal we need

unwanted IMAGE

h

BALANCED MIXER ALSO SUPRESSES THE CARRIER




« Balanced modulator TO SIDEBAND FILTER

BFO BALANCED MODULATOR

100 +12v

10MHZ CRYSTAL TO AUDIO



BITX transceiver

% Bi-directional buffer
amplifier. (I.F.
10Mhz)
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* Bi-directional if amplifier




BITX transceiver

* Sideband filter

Mixer/

DIRECTIONAL
TRANSMITTER

9.999 MHZ 4 MHZ



« Sideband filter.
4x10mhz crystals
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BITX transceiver

% Bi-directional IF

Amplifier 2
. Filter
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Post filter amp



BITX transceiver

* Mixer/up convertor

DIRECTIONAL
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T TOWARDS USER
IXer 10MHZ IF
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BITX transceiver

* VFO. Variable
Frequency
Oscillator. (Tuner).
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BITX transceiver

* VFO. Variable
Frequency
Oscillator. (Tuner).
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BFO o TRANSMITTER

11111




TUNING VOLTAGE CONTROL

MIXER

VARIABLE CAPACITANCE DIODE

* VFO



Series Capacitances
1

G4FYF VFO 1T 1 T

C 1 Cl CJT

* Hartley oscillator

2N4416A

1914
e
2 1M % -

180R
M
G5 L 71 +12v
0.01 Pt
out to
1t = huffer

Ceramic vs. polystyrene caps?



BITX transceiver

* RF Amplifier

Mixer/
Mod

DIRECTIONAL
BFO TRANSMITTER

9.999 MHZ 4 MHZ



 bi-directional rf amplifier

TOWARDS
AERIAL

MIXER




BITX transceiver

% Band pass filter.

14mhz
. Filter
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band pass filter

R At 10pf 4?F22|:|I: . 2.2f 1”'{ BAND PASS FILTER

FIRST STAGE
OF LINEAR
AMPLIFIER

|_|_ N EA A —uruss-seclivngl area

2nr M =toroic radius to centerlire



BITX transceiver

* 6 watt linear

amplifier
. Filter
DIRECTIONAL
N 9 [ TRANSMITTER

9.999 MHZ 4 MHZ



General Purpoge Bwattz QRP Linear Amplifier for 14MHz + D+T

L1 L2

L <

BIT:

R 1M

ST

T/R [uze arelay or a
DPTT zwitich)

T2:15 af turne of 32 2w hwisted to B turne per inch bifilar on T balun caore

T1: 40 turnz of 28 swg baisted to 8 turnz per inch bifilar on nvlon tap washer
[requirez about 3uH inductance for 14MHz operation]

L4, L5 20 turng 28 swg on aylon tap washer, 0.550H nominal inductance.

RFC1:7 turns through T% balun, 28 swg

ze a clip-on heat zink for 2M2218, a small heat zink for
IRF510 with mic spacer

[c] Azhhar Farthan, 2004
'ou may freely reproduce this circuit and the accomparing test az long as you
don't change arwthing and reproduce bath together.

* 6w Linear

otR




BITX transceiver

* Low pass filter

Mixer/
Mod

DIRECTIONAL
BFO TRANSMITTER

9.999 MHZ 4 MHZ



PCB Design
ExpressPCB...........
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Transter & Etch







T'x wavelorms

[All modulated with 700KHz audio]

Unbalanced modulator —
BFO, USB, LSB frequencies

Modulator balanced —
USB + LSB, BFO frequency removed



Post-filter; USB + harmonic ‘mush’

Post-mixer now at 14MHz



T'X wavelforms
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Post-BPF, now all extraneous frequencies gone



Box 1t up, add the switching....




Does 1t 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)

ITODTC (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






Next steps....

* PTT function
* CW facility

* On-board frequency display
[+FLL?]

« Work States!
 Multi-band?



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!!!



1ss1on accomplished......?

e .....S0 far....!!
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Usetul web sites

 http://www.phonestack.com/farhan/bitx.html
o http://groups.yahoo.com/group/BITX20

» http://www.norcalgrp.org

o http://www.gqgrp.com/







