
VHF and Above Operation
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adjust term ina l of the varactor
regu lator. Aud io from the m ike
is a small-value AC component
no w riding on the regulator ad
j ust terminal o f the variable \011·
age regulator.

When the mike audio (a
s m a ll -va lue AC vo lta ge) is
added to the fixed DC vo ltage
on the regu lator. it causes the
output voltage to va ry at the au
d io rate. producing a change in
frequency varyi ng at the aud io
ra te . T h is produ ce s FM (fre
q ue ncy m odu la t io n ) o n t he
transmit signa l. The amount of
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single L \-O 17 adjustab le volt
age regu lator. For systems that
use a varacto r d iode, the G unn
d iode voltage is set at a fixed
val ue nca r its maximum voltage
of around +5 V, dependi ng on
d iode specifi cations for that par
ticular d iode.Then. to adjust fre
quency. another variable resistor
varies voltage o n the varactor to
adj ust frequency o f opera tion.

The modulator mike amplifier
of the circu it ca n be a sing le
trans istor or an op amp. In the
ca se o f varae to r cavi ties . the
mi ke amp is connected to the

Fig. I . Schematic for power .m pp ly modulator f or 10 GH= G IIIIII

diode source requiring + 10 I'OIt5 without varactor control. You
must lise an LM3J7 adj ustable regulator for 'he circuit to fun c
tion with modulation. A 7810 voltage regulator "" ill not function
as a regulator. having un(\' in/out and ground. and no reference
terminal.

793 Ca nning Parkway. Vic tor
xv 14564: 1 (800 ) 446-229 5
will get you the order desk fo r
the FR - IO 30 MHz receiver.

A little review is in order due
to differences between 10 and
24 GJ Iz G unn oscillators. For 10
GHz.• the Gunn voltage is in the
S to 10 V range. Current require
mcnts depend on the po wer out
put of the Gu nn d ev ice . Ten
milli watt Gu nn sources draw
about 50 to 100 rnA o f curren t.
while 100 mW devices can draw
a s muc h as 600 rnA. 24 Gllz
G unn diodes require lower volt
ages to function than the 10Gl iz
devices do. Nominal voltage for
a 24 G Ul G unn device is in the
3 to 6 V range . with require 
ments similar to those of the 10
G ll z dev ices w ith re ga rd to
power and cu rre nt d rawn.

The power supply/modu lator
fo r ei ther circu it is qui te the
same. In each case, the power
supply is construc ted from a

LaSI time. we covered con
struction of the Ramsey FR-IO
30 ~fHz FM IF system for o ur
microwave transceivers for usc
on both 10 G Hz and 24 G Hz.
T his month. I want to complete
the construc tion o f the trans
ce iver package, with discussion
about the additiona l circ uitry
req uired in the transmitter port ion
o f the system.

The power supp ly mod ulato r
in a wi deband FM system is
quite simpl e in tha t DC voltage
is used to power a Gunn d iode
in a microwave cavity. The 24
GHz Gunn-varactor-comrolled
transce iver can be obtained from
SIIF Microwave Supply [arutz@
shfm ic ro .co m ]: phone: ( 123 )
456-7R9; fA X: ( 123) 456-7H9.
The 30 MHz receiver was o b

tained from Ram sey Electronics,
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10 GHz fun , 1999 update,
part 2: the Gun" diode
modulator power supp ly

C. L. Houghton WB61GP
San Diego Microwave Group
6345 Badger lake Ave.
San DiegoCA92119
[c1hough@pacbell .net]

The Digital Port
contin ued from page 47

their kit s. They were the ones
who sup plied the hard-to-get

pack et seria l modem kit that I
wrote about some mo nths back
and the y ha ve a reasonab ly
priced tu ner in kit for m . o r it

can be purch ased assembled.
T heir Web site is also listed in
Tab le I .

I see tha t the packet seria l

modem has been removed from
their new Web site . 11 could be

(tho ug h I doubt it serio usly)
that when I wrote abo ut th is
wonderful packet modem that
you fo lks simply cleaned them
OUI and that was the last o f the
inventory. More likely, it was

such a sma ll item and was a bit

temperame ntal and possibly re
quired mo re tec hnica l serv ice
replies than the profit could
cover. The market ha s passed
away on thi s item. T here arc a
number o f reasons as Jd iscussed
in a prev ious co lumn.

Anyway, there are eight items
lis ted and yo u mi g ht wan t to

take a look . In addition to the
regular tu ner I intend to o rder
there is a low-current-draw QRP
tuner. two small computer boa rds
for special control projects. relays
10 work with the computers. a re
peater voting system. a balun kit
and a nifty-looking headphone!
speaker box to use between the

output of yo ur radio and your
co mp uter speakers.

One more item that looks like
a winner cernes from Timcwavc.

the folks who absorbed AEA .

They already bui ld a whale ofa
great OSP u nit. the D$P-599zx
(which is a must-install for the
mobile installation here). that
works very well when coupled
with the old iro n-ho rse AEA
PK-23 2, and a great RTTY pro
gram to usc directly with the
modem in the DSP-599zx.

Now they ha ve developed
somethi ng unique just fo r the
PK-232. They o ffer a OSP up
grade that works in all modes.
including RTTY. PACTOR. CW
and packet. This makes it possible
to have excellent DSP perfor
mance for the PK-232 for 125 or
150 dollars depending on whether
there is already a daughterboard
in place. You can read about it on
their Web site (see Table I ).

J had a recent Ecmail asking

where to purchase a PK-232. I
replied that I had seen a num

ber of used o nes on the market
in the S100 range. J might also
mention that if yo u look quickly,
there may still be a closeout spe
cial from Tnncwavc on the DSP·
232 Multimode fo r $ 100 listed
on the ir Web site. I have had my
PK-232r..mX for so long that I
wouldn't co nsider trading it. but
that new S I00 muhimode would
sound good to someo ne who has

none .
If yo u have questions o r com

ments about thi s column. E-mail
me at Uheller@.sierra.net) and/
or CompuServc [721 30.1352). I
wi ll g lad ly share what I know
or fi nd a resource for you. Fo r
now. 73 . Jack KB7NO. fa
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Fig. 1. 10 GH: schematic changes for m ractor control mike £1 11

dio applied 10 varactor for F.\f modulation. Audio vo ltag e is su
perimposed on top ofvaractor DC control voltage that is used for
frequency tuning. The LMJ J7 could be replaced here by a fixed
7810 mirage regulator and used for bo th Gunn and varactor sup
plv . Tim reg ulators are II.H'd in th is example for demonstration

p " rpt,ses.

and 10 IlF ca pacitors will do j ust
fi ne.

The detector diode needs a
DC retu rn to draw a little cu r
rent to bias it slightly on. Most
any va lue small RF choke ncar
30 JlH or so will suffice . Run
sh ielded leads to both the Gunn
and detector diod es. I used min
iature coax (RG- 174) that was

FiX. .s. Bootstrap 2N)05.5 or
s imila r A'P.v pass transistor is
added to voltage regulator cir
cuit to increase current han
dling capabilities of voltage
regulator. Note: There will be a
0.7 mit drop in regulated mit
age o ut of the regulator due to
voltage drop in the base emit
ter of the pass transistor; Set
vo ltage regulator stigiuty higher
to overcome voltage drop in

use.
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Check out the power supply
modulator using a basic scope
if you have one. look at the DC
vo ltage o utpu t an d se t the
LM3 I7 up for whatever vo ltage
is requ ired-in the case of our
varacror-cornrollcd 10 Gi ll sys
te m , t hi s wi ll be + 10 vo lts
no nvaria ble , The vara cto r is
driven with a positive voltage
and is DC-adjustable from zero
to + 12 volts. Verify voltage op
eration and then use the scope
to verify modulation on the AC
coupled scope. A few millivolts
is a ll tha t is req ui red of AC
modu lat ion supe rim posed on
t he va ractor DC voltage for
proper FM modulation .

In ope ration with the com
pleted system, check a ll your
power supply connections and
voltage requirements twice be
fore you connect up the wrong
polarity or wrong voltage to the
precious Gunn diode and its as
sociated detector diode. The di
ode can be bypassed with both
a small- and large-value ccpaci
tor to lower frequency oscilla
tions . You will find that 0.001

EO

""

Fig. J. Schematic changes when using 24 GH=Gunn diode source
and \'aractvr tuning £lrrangements. Note that on the 24 GH= cav
ity the m raClOr uses a negative vottage for control off requency
adjustment. Gunn diode voltage mllst be reduced to the required S
to 6 V range, Verifv your diode smaximum voltage bef ore app ly
ing power. Note the addition of a small isolated switching PC
board-mount power .\ ul'l'ly added to obtain the inverted negative
output for m ractor tuning voltage. The power supply can be \·er:v
small, as current reouired is less than I mA .

ap proximately 10 volts for a 10
G llz diode and a value of about
fi ve volts for a 24 GHz diode.

With most systems operating
from " 12 volts DC, a direct con
nection to the l M3 17 will be
sufficient. with a modest hea t
s ink to di s s ipate hea t. For
higher-current o pe ra t ion for
high-current d iodes , use a
bootstrapping NPN pass tra nsis
tor to increase the regu lator' s
current handl ing ability.A lmost
any NP~ transistor will work . I
used a TO-220-case 2N3055, as
it was in my j unk box.Any mod
est current devi ce with work,
too. Usc an insulating mount to
secure the transistor to a chas
sis. as the bad of the device is
the collector and needs to be jn

sulated on the heat sink. See Fig.
4 for circuit detai ls.

Bypass the em itte r o f t he
;-':PN pass transistor with a 10
~F or more cap (va lue not criti
ca l) to minimize noise on the
DC line from the regulator. By
looking on a scope, I found thai
at this em itter output point I had
quite an AC oscillation when the
regulator was combined. I elimi
nated the oscillation with a 40 J.l.F
capac itor be tween the emitter of
the 2N3055 and ground. I just
grabbed the fi rst tantalum out of
the junk box- I suspect that a 10
J.l. F would work j ust as well.
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audio when increased affect s the
deviation of the transmitter FM.
The audio voltage (very small
AC voltage) rides on top of the
DC varactor contro l voltage tha t
is used to set the RF frequ ency
ofoperation.

Quite a simple scheme, mike
audio to FM in a voltage regu
lator circuit. In the Gunn diode
without varacto r frequency con
trol , the audio is co nnec ted to
the Gunn diode voltage regula
tor adjust terminal to funct ion
much the same as in the varactcr
scenario. The non-varactor cav
ity setup is hampered with less
frequency agility than varactor
cavities allow. Frequency agil
ity is quite good with varac ror
cavities. making them more ex
pensive and desirable. In any
event. both work- it 's j ust that
the varactor cavity is like a lin
co ln in comparison wi th an
economy ca r. See Fi~, I for the
power supply modulator c ircuit
for a basic Gunn oscillator cavity
without va ractor control.

A simple circuit uses a single
21\2222 NPi\ transistor for the
audio amplifier mike amp. as
shown in Fig. 2. The LMJ 17
circuit is simi lar for a ll appllcu
tions. whet her with II) or 24
GHz Gun n so urces. The only
differing fac to r is the voltage
required for the Gunn diode -
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If you 're a No-Code Tech, and you 're having fun op
erating, tell us about it! Other No-Code Techs will
enjoy reading about your adventures in ham radio
and we 'll pay you for your articles. Yes, lots of nice
clear photos. please. Call Joyce Sawtelle at 800-274
7373 to get a copy of "How to Write for 73 Maqazine."

about one-e ighth o f an inch in
diameter. Coax type is not criti
ca l; it's just requ ired for sh ie ld
ing to prevent stray p ickup.

Again . I stress: Usc di fferent
connecto rs for the connections
to feed vo ltage and detect ion.to
prevent making connections to
the wrong lead . If yo u. fo r in
stance. put the detector d iode
into the I ff-volt source, it will
destroy the costly detector d i

o de. Use di fferent connectors
and you can ' t make an error in
connections.

T he detector diode co nnec
tion is made directly 10 the 30
MHz input o f the Ramsey FR
iO rece iver. With the modi fica
tions described last month, the
rece iver should tunc over a 400
k l lz range offrequencies, ma k
ing 30 MH z ex actly the cente r
of tun ing . Normall y, you wil l
no t have to make any receiver
adjustment in freq ue ncy. For
ot her st ati o ns th at mi g ht be
slight ly off - frequency from 30
M Hz, you ma y need to adjust
slightly for rece ived clarity.

Operation o n microwave is
full duplex, j ust like talk ing on
a tel ephone. With simple ho rn
antennas, you can comm unicate
over many miles, depend ing Oll

terra in and path co nd itio ns. By
adding a small ( 12 inc hes in d i
amete r) dish antenna, you can
increase ava ilable gain by 2H dB

C he ls ea C lock

Clockmakers since 1897

The choice of The Coast
Guard Foundation .

Quartz Clock

4" Dial

(vs. a small ho rn. whose gain is
about 12 dB). Quite an increase
in gain with such a sma ll d ish
antenna . T he same comparison
is tru e for 24 G Hz operation .
However. a one-foot d ish at 24
G ll z wou ld ha ve about 35 d R
o f ga in because o f its smaller
wa ve length. A s frequency in
creases, wavelength becomes
sma lle r. and you get more gain
for the same area than at lower

freq uenc ie s. Of course, that's
for a d ish antenna optimized at
freque ncy.

well. there you go. T he pack
age of the Ramse y FR- l () re
c e ive r a nd t he tr a ns m itter
mod ulator pov.'er su pply control
circui ts shou ld gel you on the ai r
wi th simple wide band FM op
eration. I tested my circui ts us
ing the Ramsey receiver, wh ich
proved qu ite se nsitive a nd o f
great q ua lity, The frequency 1
used was 24 GHz, becau se I
knew from past e xperie nce that
ifit worked here it will pe rform
on 10 GH zj ust as well.

W hy pick 24 GHz
fo r a test?

We wanted to c om p le te
project testing in time fo r par
ti cipatiou in theARRL IOG Hz
a nd up contest. I used my I()
G llz narrowband sta t ion at
home and made severa l con
tacts, but I really wanted to try

Beautifully hand -polished.

Stamped brass case a nd
bezel.
Curved glass crystal.

Wall or bulkhead mounting.

Made so well they last from
generation to generation!

Order this month and save
$20!

Your pri ce $75

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1· 800·467· 7237

24 GH z fo r pure fun and to sec
if bo th Kerry N61 ZW and 1
could get operationa l. I con

structed a nd modified the rc
ceivers and obta ined some small
medical receivers to usc for a
sh ielded housing after remov ing
all junk from the cabinet except
the fuse and on/off switch . A
simple conversion o f the ca ses
sure bea t the prices o f new me tal
c ab inets (ham s a rc fruga l at
times).

Kerry N61Z\\!constructed the
modulator power supplies, and
one evening two days prior to
the contest we sat down . bench
tested both units, and got them
operational. Kerry fashioned his
10 GHz d ish wit h a sma ll C
clamp, to fix the 24 G Hz diode
assembly ncar focus, and that
allowed him to obtain quite a b it
of gain in his system, possibly
as much as 45 dB. I did no t ha ve
time to hau l o ut the dish feed
d ue to c om mitment to o ur
g ra ndso n 's socc er gam e that
Saturday mo rni ng, so I used a
si mple miniature horn antenna
less than an inc h in area for my
antenna . Still . I made co ntact
with Kerry o ver a short test
ra ng e of about two to three
miles, from Mt. Helix to Kerry 's
front yard.

Then Kerry and I met o n top
of Mt. Helix and communicated
with Ed W60YJ aga in on 24
G Hz w ideband FM. He was o n
top o f San M iguel, where there
are several tele vis ion st at ions
a nd FM radio sta tions, besides
commercial FM repeaters-all
co-lo cated ncar hi s operation
po int. We made contact on 24
(1Hz, but signa ls we re so strong
from an inter ference point that
Ed 's S-meter was pinned . w ith
or without 24 Gl lz sig nals . Both

Kerry and 1 were ab le to hear
sync buzz from the very power

ful video UHF transmitter, even
at some 12 miles distance. All in
al l, it made fo r a very inte rest

ing day and lots of enjoyme nt.
In ret rospec t . I c a n ' t g ive

eno ugh pra ise to the Ramsey
FR-IO receiver. It delivered in

many area s, includi ng the mo st
important one, cost. It is very
inexpen sive at S35. a nd o utper

fo rms s imi lar systems . It comes
w ith all component parts, a qual 

ity PC board . and easy assem
bly inst ructions. In fiel d test s
that we ran . it proved to be a
ve ry im po rta n t p layer, and
wo rked far bet ter than I had
hoped. If you haven't picked one
up yet, do so if yo u intend at all
to ge t on widcband FM. You
sho uld no t pass up th is line bar
ga m.

Next time, I want to get into
the test equ ipment tha t was con

structed to allow o ur test ing at
24 G Hz. I w ill bet your work
bench is in the same hoat mine
was. with nothi ng above 18 GH z
in the testing arena. Well, myoId
8551 zu-ycar-o!d (o r o lde r)
spectrum a na lyzer goes to blue
light wi th externa l mixers, but

in reality, it 's not very good with
regard to what it sees. Next time
we'll describe what c ircuitry was
assembled to do quality testing at
24 Gllz. The approach is not lim
ited to only this frequency but can
be applied to others as well-c-oven
lower o nes- depending on your
testing needs.

T he ma in ingred ient needed
is a spectrum ana lyzer that can
cover up to a Gll z or so. wc'u
let you in on the plot next month
a nd de sc ribe what we came up
w ith. 73 for no w, Ch uck
WB fiIGP. flii
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