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- PSU Module
- Circulator/Filter



commercial designs.

* www.btinternet.com/~jewell/
xx www.minikits.com.au

There are better oscillators, such as the Driscoll VHF oscillator and variants of
the design such as the DISTAW, by Chris Bartram 6W4DGU.



museum.orqg/exhibits/mwm0018.htm).

The RSGB oscillator circuit was liberated from a Plessey AMETS design used in
balloons. The RSGB board was nicknamed the "Balloon board"

The original use was with fairly wide FSK (frequency shift keying), and the
component values are associated with that.

The circuit hasn't really changed in the last 28 years (!)



crystal oscillator.

The oscillator circuit consists of the Butler 2 transistor crystal oscillator. The
second transistor collector is tuned to the 34 Harmonic and the next transistor
is used a further x2 multiplier. Output from the PCB is ~ + 10 dBm (10 mW)

The voltage regulator regulates the oscillator transistors. The final multiplier and
PTC thermistor, for the crystal is run off the incoming +12V



Improving frequency stability

Regulation of all stages
Improved crystal heater

Miscellaneous changes
Different biasing
Changes to interstage coupling
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further x4 multiplier to provide
output on 10.368 GHz.

There is a 78L08 regulator for
the 2 Bipolar Transistor Butler
Crystal oscillator plus base bias
for the following x2 multiplier.
The images shows affects of
different decoupling around the
78L08 regulator.



Low Loaded Q of crystal.

The limiting of the amplitude is done by the ftransistors themselves, which drives
the oscillator transistors out of class A, thereby increasing the source and load
impedances seen by the crystal, hence degrading Q. Addition of clamping diodes
across the tuned circuit removes the limiting function from the transistors
bringing them back to class A. The low Loaded Q increases phase noise.

(Unloaded Q is what the crystal is capable of, as a individual component, while
loaded Q, is when the crystal is in circuit.)



The use of the typical PTC thermistor as shown on slide 5, is useful as a first
attempt. This should only be used on crystals specifically made to operate on
that femperature (~ 55 © C). Operates best if ambient femperature is constant,
otherwise variation of thermistor temperature is high. 47 to 67 degrees C when
temperature varies from 5 to 50 C. Frequency variation ~ 2.3 kHz

Checks with a W6PQL heater showed significant improvements, however there
were stability issues. W6PQL Circuit was reworked, with operation similar to
G8ACE design now showing improved results. About 3 to 4 degrees variation,
with ~ 100 Hz variation at 1296 MHz

Miscellaneous changes to biasing and interstage coupling to optimise operation
of oscillator and multiplier.

Information now on Minikits website
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Signal Display Y-Axis

Freguency: B48.5 MHz Reference Level: 0.00 dBc
Level: 0.0 dBm Display Range: 160.00 dB
Frequency Tolerance: 100 kHz

Level Tolerance: 20dB

PHASE NOISE
] S E e T g

apabilities and results are
probably compromised by the
limitations of the instrument
(1 kHz to 100 kHz or more)
However the area between
100Hz and 1 kHz away from
. carrier shows significant
“ % w  we w . change as the following slide
shows.
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Signal Display Y-Axis
Frequency: 648.5 MHz Reference Level: 0.00 dBe
Level: 0.0 dBm Display Range: 160.00 dB
Frequency Tolerance: 100 kHz

Level Tolerance: 20dB

< 1003 Hz -768.40 dBo/Hz

PHASE NOISE

Hz
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Modified WePQL Heater

— VW
R6
1k

RH
15

R3 R4 O ohms
LAAA AAA—ANN 1
(sensor’ py 10k heater assy
5.1k
100nF RH is 8 x 128 ohm 172w chip resistors

Original configuration had voltage gain of 50 to 100 times, ~ 0.03 degree
(1 ohm) change gave ~ 0.25 volt swing on output. Very touchy !!
This circuit now has similarities to the circuit used by G8ACE in his OCXO's
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Frequency (MHz)

1297.1535

1297.153

1297.1525

1297.152

1297.1515

1297.151

1297.1505

1297.15

Early test 1297.150 MHz with PTC and cotton wool

1 357 9

11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Data sample number

Green is temperature of crystal. Blue is femperature inside
Peltier chamber. Pink is drift of oscillator output.

Temperature (Degrees C)




No 2 Temperature run of unmodified EME65B & modified W6PQL heater
with NTC Thermistor next fo crystal
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Data Sample Number

Green is temperature of crystal. Blue is femperature inside
Peltier chamber. Pink is drift of oscillator output. Insufficient
time during warmup period caused upward slope. e



ERA-2 and
ATF-50180

+28 dBm o/p
{33 dB gain)

FLL120 Amp
240 dBm o/

{12 dB Sain)

]

PIL keyer
Ih-0-Maric

-1 db lass

-

+38.5 dBm
{ 7 Warrs)

1257 MHz CW Beacon Block diogram
Kevin Murphy FLIUTG
Octaber 2008
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W6PQL unit.
108 to 648 MHz multiplier

Another modified EME65B (ie minus the crystal) is used as the 108 to 648
frequency multiplier. The modifications as discussed before are still mostly
applicable to reduce noise and improve voltage stability.

Small attenuator Pad to reduce level.
648 to 1296 MHz multiplier
Uses ERA-3 MMIC, on a Waikato VHF Group filter PCB. (~ +7 dBm or 5 mW)
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1 Watt Amp

The Minikits EME162 Amplifier allows a drive stage to be added, and in this
application, a ERA-2 MMIC was added for additional gain. There is some minor
changes to increase volts on the Output FET
slightly. Power output in excess of +29 dBm.
These 2 stages are switched on and of f by
the keying. Cooling is by a stick on heatsink.

. This could be used as the final stage, however
S for more power...

Image Copyright Mini-kits
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Will have PSU interlock so will not put Drain Vol’rs on without - 5 vol’rs otherwise
FET will very quickly become a 3 legged fuse.

NOTE

Mitsubishi DO NOT recommend frequent ON-OFF keying of their power modules
LDMOS FET's and surplus amplifiers are becoming available as well.

Circulator and Bandpass filter (BPF)

I have circulators and BPF's from surplus equipment. The circulators will retune
to 1296 MHz, with strong magnet from faulty PC Hard-drive.

The BPF's have multipole construction, and funable notches that can reduce
adjacent 108 MHz products further.
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Audio (MCW),CW and PTT Outputs
Also useful in Repeater Applications
UsS$20

From NOXAS

http://www.hamgadgets.com/

- S K N
T

'I 1

I0-0-TTat 1k |

il
| .:F‘r'rr
o | X

e

=B

1ati
[e1lE

o
e

wn

21



22



4 Y
e
L
i

Used GPS Disciplined Oscillators (6PSDO) such as the Trimble Thunderbolt
shown left can be used in a Oscillator locking scheme such as suggested by
GA4INT (http://www.g4 nt.com/LckdSrcs.pdf) see figure 3. The use of a

DDS like that by Mini-kits will be necessary in this application.
Alternatives are REFLOCK units by CTIDMK and VE1ALQ

Note this project is a work in progress.  Kevin ZL1UJG
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