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Chinese doppler module close-up pictures

Antenna side Component side (id removed)

. Here are top and bottom side views of the module, with the lid removed from th
component side. Even counting the ceramic puck that controls the oscillaion frequency,
there are only five discrete components,

If you trace out the circuitry (next slide), you willind that i pretty much the same as an

o
teceive sensitiviy is Some 100 less than an LN
The oscilator ransistor (an anonymous unmalked FET)can be seen on the RHS of o
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2. This is a typical current Ebay advert for one of the doppler modules. Expect to pay a
litle more from a UK supplier — though of course, the unit will have come from the same
Far Easter source.

Chinese doppler module circuit
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Nominally 10,625 GHz +5v supply
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4. Here is the circuit diagram version of the previous slide. Note that there is a 39 ohm
resistor n the Supply connection to the oscillator FET. This serves to reduce the specfied
5v power source to about 3.5, remembering that the device has a maximum drain volt-
age of mmoeamy less than 5v.

fight hand picture, just below the circular
angle to each other) around the puck provide the coupling between the FET ofie

at
a plated through hole connection that feeds the two boftom square patch antennas that
can be seen on the left hand picture. The second path at the spit feeds across to the
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upper side via

another plated mmugn hoe.
Mixer output i from the mid-point of the phasing section and feeds via the fan shaped
track RF short circuit, which serves to remove any leakage oscillator signal that might
have made it past the mixer.

Only the difference frequency between the oscillator mixer drive and the doppler shifted
rxinput makes it o the output solder pad.

Chlnese doppler module maths

‘amplifers are fitted, so F tracks, any number
lnes can be sean. These al perfo impecdance lansiorming funclions and s ons ex-
ample of how to perform than their
solife isn' Likewiss the fan shaped

tracks, which act as reasonably s quarter-wave  decoupler sectons, each one
saving

One thing to note with these doppler modules is that the tuning screw, which is steel,is
self-tapped directly into the plunged hole in the aluminium fd. This is very crude and if
the screw is adjusted more than a few times, the thread will wear to the point where the
screw is loose and you won't be able to maintain a reliable frequency.

It makes sense, therefor, to decide on a common frequency of use within the 3cm band,
and | would suggest 10.350GHz, since this is on the edge of the WBFM band plan and
also is the same frequency as the reference used on the crystal controlled ‘berniebox’
converter box that some club member have. Thus, a satelite LNB plus tuneable IF can
be tuned ono he eerenca (1o calial e teclvr) and he dopper modile scraw
adjusted until itis tums in

direction to achieve this

Simple but fairly bomb-proof modulator

transmiter = O — b
Moving vehicle
-285em
TDA2822 avaiable at20p via GQRP club
e sbout = 60 mph
5. 1 thought it the dopp ina typi-
 and this was. mptatcalcu- First consider fs use as a ransmitter. We wil need to i d i sases o

lating 9 away from a doppler  safer for the device) to use Wide Band FM modulation do do th

descriptions available elsewhere, so apologies in advance (and more generaly for my.
poor Secondary Modern speling abilty).

The raason for using WEFM over NBFM i cata simple: The osélatr requency is not
et oo it Vit ermies Sadam ilh mochanical sock. el

one cycle of RF — ie, a doppler shift (as experienced by the driver) of 1Hz. Knowing the
speed of light and the operating frequency, this comes out at about 2.85cm.

e
‘over on the other side of the pcb). Grounding s therefore not partcularly well defined,
and can occur randomly at any point between the tabs and the peb ground tracking.

Fora 1khz doppler shift,
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“This is the doppler shif that the vehicle driver would experience, if he were set up to
measure it. Remember though, the doppler module output will be 2kHz, because it is
receivinga

doppler shif
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10 use the Band Il broadcast deviation convention of +-75kHz peak deviation, since re-
ceivers for use as

FiM modultion i achieved by modulatng the oscltor supply ral votage. Only about

10mV rms is required to achieve +-75kHz deviation. The circuit shown could be simpli-

fied, but beware doing so. Start with a Sv regulator and make sure the modulator, when

flat out ie chppmgj 1 1t bl 0 swing hat S more than say 100V, n i way, you
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Pre-built TDA28_22 audio pcb

via Ebay

if you want

level contro’I (age)

oly for
. though the chip itselfis a mere.

tobuy
20p from garp club sales.

Receiver options

) Using doppler module mixer a)

— thats quto onough. More fexibie nuse:

Hih IF oulpi el (educes effect o
breaktvougn).

High IF outpu vl 10 alows the
possibaty of roadcasting o unabie IF

9. Whilst the mixer output on the doppler module can be used o feed a tuneable IF, the
lack of front-end RF amplifier stages means that the sensitivity will be some 10d8 down
on what a satelite LNB can provide. This is the equivelent of reducing the 10km range
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8. An r mo tor pe lity is available via Amazon and uses the MAX9814 chip.

that keeps the mic audio level, and therefor deviation level, constant, This might be a
useful feature.

LNB receiver configurations

e simplest:

9750/10 600 Mhz LO
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femn

LNB DC supply 600 MHz WBFM
inserter roceiver
12v

10. I you are lucky, you will aiready have a 600MHz WBFM receiver available, S0 no
LNB modification/tweaking wil be necessary. This may sither be in the form of a scan-
(asin like a Yaesu

mentioned at the beginning down to 3km. There are
adish,

the pelning o 28 sema
from rxto tx. Additionally,

i w
A 12V supply is needed for the LNB, and a DC blocking capacitor should be placed
in series wilh the connection o the receiver, just in case its antenna input presents a
DC short to ground. The capacitor value only needs to be 100pF or 0. A five tur coil

jency,
[l axaie o etoimvm i bl mdepanuance of tx and nx functi
slou il ooty o i Pt o

s,

y nd these
Dovs oo 1 gt T Vo o years Ifyou have one of those ciioa Mroon
Bluecap LNBs, it time you threw it in the bin, since its image filter wil degrade sensi-
tivity (Explanation: over the years, as the Sky empie has grown, more bandwidth has
een

our amateur allocation).

Inthe absence of a 22khz tone on the LNB supply rail the default LNB LO frequency will
be 9.750GHz, Thus, with an unmodified unt, the IF output frequency wil be 600MHz,
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Itis possible o tweak the LNB LO frequency, so that a more convenient IF frequency

“The following slides cover these two opions.

LNB receiver configurations

With some LNB tweaking:

Tweak LO from 9750
1010240 MHz

fenp

LNB DC supply-
inseter

Band Il broadcast
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3 g the I frequency. Put-
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Heguency Liewis unscrewing theaduster il derease th LO foqueny toprdice

ding in the 12v DC, but this is not
ciiicle. You could decouple the battery end with a InF capacitor as ‘good practice’, but
again, itis not that important.

Potential problem of using a low IF frequency

(depends on the particular brand of LNB)
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12.Inits m\ended use, asatelite LN is not expecing IF signals below 950 Nz, and

Again,a ¢ case of good pracice.
Thest paim.
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In v case afthe R pcre, gain appears flat o well below 100MHz. However, the
N8 not perf

problem for
LNB model), the obvious ‘new' IF would be the top end of Band Il since there are plenty
b and itmight

be well o tweak the coverage of the radio upwards to say 115MHz. There is usually
enough adjustment available via the trimmer capacitors built into the polycon tuning ca-
pacitor to do this, although this precludes the use of a digital PLL radio.

Another posibilty is the use of a mullimode 70cm receiver, if it has a WBFM detector
seting

Easter version of the old Philips TDA7ODO e Erewiy e shaiied
one

10 atleast 450MHz.

There must be other possibilies waiting to be discovered.

per
atfullsensitviy at this IF. From what | see wih my rancom stock of LNBs about a half
have compromised sens:lwwy, = medalbeiecion s el st/ ot se, if
there
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So, is there sufficient nterest out there?!
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