
RF soIid--state switches, and even AF
tra nsformers avai lable . II naw ce
mands are present and Ihe market
wants them I suspect almost anything
that can be produced wiNbe put into a
similar package l or ease 01 use .
Please note that this is nol the only
company that manulactures lhis ee
vice but it is the most popular Irom
both a n advertising and a surpluS
availabi li ly basis. See Figure 2 lor
some 01 the more popular case styles.
These units all look ali ke and even
have the same pin counting method,
so just consult a catalog lor your de
vice on pinout connections. In most
cases a blue insulating bead leis you
know which pin is pin , ,.

Open-Frame Mixers

The market is also satu rated with
open-frame mixers construc ted on
small PC boards in the open. They are
used in cable TV converters and even
in amateur radio transceivers. These
are configured the same bul are con
structed using discreet components In
sreac of the prepackaged types. I am
root sure that this is cost errecuve. but
in any case the circuitry Is quite the
same. The basic diode mixer Is con
nected in a Quad double-ba lanced
mixer configuration. This ring of fou r
diodes has input and output toroid
nanstcrmers connected In such a way
as to fonn three porls.

The primaries 01 these two trans
Ionners are the actual inpul and out
put lor the mixer, while the center lap

01 one seconda'Y serves as me ttllKl
port, ee IF port. The other secondary
center tap is grounded in normal oper
ation. The~t is the "1.... or local cs
cillator and the output Is the "RF" port.
Keep in mind that the RF and IF ports
are bkirectional. They can be used lor
receiVing and transmilling.

See Table 1 lor pori identifICation.
As shown in Table 1, AF and IF termi
nals are bidirectional-that is, receive
or transmit. Oriy the LO (local oscilla·
tor) terminal is singular in thai the LO
is maintained for either receive or
transmit states. The specific type 01
mixer you use does not make muctl
difference as tong as it will work at the
l reQl.lerlCY of interest. Most mixers are
good to 500 MHz and some to just
over 2.000 MHz, then slripline or spa-

Photo A OZIUM wiItI hiS I7lICl'Owave set", in Denmark {Of' 10, 24, and 4 7 GHz

""""ticn
smaapin configuration housing placed
in a cootainef that connects the pins to
coaxial connectors. Most 01 the re
pack mixers use some of the previous
ly described mixer products as their
main componeol Some of these mix
ers with coaxial connectors are denot
ed with the prelix r:J ZLW. ZAO, ZEM,
and ZFM identifiers. They are con
slructed with easy-to-use coaxial c0n

nectors for bench lests and tots of 0th
er applicationS requiring sturdy pack·
ages and Quick connectJdisconnect
coaxial connectors. They can be lur
nished with almost any type 01coaxial
connector. These mixers are usually
much harder to locate in surplus than
the pln-packaged ones previously de
scribed , and when they ere available
they have 8 higher price.

As I stated eetore. power sputte rs
or power dividers are packaged in
sim ilar case styles and can be ccn
tusec Quite easily. The differences in
some of lhem lie in the labeling of the
component parts. such as PSG, o r
psca or PSCJ . It the part you l ind
has a "Po In lhe part identifier, you can
be assured It is some form of phase
sputter or combiner. There are varia
tions such as the PDC Identifier, which
Is a directional coupler. Again, peck
aged directional couplers use ZFOC,
still retaining the "DC" notatiOn erec
tiOnal coupler. It's just like the ·PSG"
or "SC" palt denoting the splitter cou
pler above. With most Mini -eircuits
components you can make 8 basic de
te rmination on the lunction by word
Simlarity of their code Identifier.

This can be clepreSSing. Possibly I
am giving up part of my gray matter
for ransom by this description, but
that's how I try 10 group the miniature
parts In my mind. The triCk is 10 re
member in genera li li es how the
scheme works and make some rules
lor your use. Irs necessary when look
ing at surplus PC beards as you never
seem to have the proper catalog aJong
when you find something lnIeresmg.

There are exceptions to any rule
but in this case they seem to be un
usual components and there aren't
enough of them 10 WOlT')' about. For
detallec:l inlormallorl, contact Mini-Clr
CUM labs, P. O . Box 350166, Brook·
Iyn NY 11235-0003; (7181934-4500.

Be aware that there are also lifters,

w, ,"

Iftp",
~,.

•....

dllng capabilities 01 similar type de
vcee available from them. Be warned:
Mixers are not the only devices that
can occupy Similar case styles. I have
observed people purchaSing surplus
PC boaKls with deviCes looking like
mixers on them, only to fll"ld out later
tha i they were not millers at all . A
QUick scan of a catalog wit identify the
device you have. I find that aneoue
tors, phase splitters and mixers c0m

prise the most corrmon devices Iouncl
in surplus. I have not yel observed
amplif iers in mese case styles. Mini
Circuits Labs does provide several se
ries 01 amplifiers fully packaged and
some oflhem look very &mlar in case
style to our mixer ca ses, but I have
never seen one in surplus.

II you can remember all the part
nurrbers in the catalogs you have no
prob lem identifying surplus parts.
However. we are not computers and
we don' carry data books with us so
j ust try to reca ll some 01 the more
memorable devices when out
scrounging. What I tIy to do is gener
alize my memory bank to common
types and use the catalogs lor others.
There are just too many part numbers
and variations to try and remember.
Don' memorize the more specialized
components, just form some mental
note on the most popular devices to
look for In surplus. That lim its most
mixers to the GRA, SRA, SBL, TAK,
TSM, TFM and SAM type mixers. The
lollowing prefi x on these mixers is not
important at this time ilthe highest I re
Quency of use is 500 MHz. Most mix
e rs will work to these nmns. Su re,
some go much lower but the odds are
that the device you will find is good to
500 MHz. The S RA-2000 and the
SBL·ll are good examples of mixers
that go up to 2 GHz and seem to pop
Ulate surplus boards.

Re-Pack Mixers

He-packs, as I call them, are notll·
iog more than commercial mixers in a

VHF And Above Operation

F9Jf6 J. BaSiC cIoul*-baIancecl mixer' (DBM) wound on tl"O toroid cores, usually
ferrite.

Fl{Jtlre 2. TyptCal ca.w SlyI8s. S¥e "8,"1h6larger unit. IS popular with lhe SBL and
SRA miX6f types. Styfe -C-Is typical tor TFM types.
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This month I will cover mixers :
prepackaged, home-brewed, and a
lew olhefs. AppliCations lor mixers are
numerous. I vtla show how a surplus
mixer can be used al 10 GHl in my
home-brewed station. Most of the mix
ers 10 be covered w ill be the small
commercially available hermetically
sealed types associated with Miri-Cir·
eons Labs. Be aware thaI these are
not the orWy types available as they do

ool: reed to be hermeticaJty·sealed to
wofk a l higl lreQUenc:ies.

'There is some confuSiOn associat
ed with Ihis type 01 device In thai not
all devlces in simUar packages are
mixers. They can be power splitters,
mixers, phase spllllers. allenuslors
and even ampli fiers. These devices
have beco me Qui te common in the
sulplus market. making their use very
popular in most amateur design pro
jects. Take a look in any ARRL Hand
book lo r the last 10 years and you will
lind articles peppe red with SRA-ts or
similar typ e mixers. The beauty 01
these devices is that if you have 10 go
out and purchase them, thoy are avail
able right 011 tho shell and the cost is
not prohibitive: under the $20 mark.

First, let's cover mixers 01the SRA
1 type. This type Is made for operation
up to 500 MHz and is one 01the most
popular mixers produced to date. It has
been used and observed in so many
dillerent types of projects over the last
10 years that I think it Is a household
WOI'd synonymous wrth mixer.

The SRA-1 and its cousins are pro
duced by Mini-Ci rcuils Labs and are
co nstructed using the do uble-bal
anced configuralion shown in Figure
1. Case styles may vart, as well as
the I requ ency and level (dBm) han-

C. L Houghton WB6JGP
san Diego MJcrowa\lE' Group
6345 Badger L.a1<e Ave.
$an Diego CA 92119

Mixers and Other Small
Case Devices



rigs we used were placed in boxes in
the bed of the truck and Ihey had 10 be
moc:jfied lor mobile operation. We had

been using toggle switches 10 Iransfer
relay<ontroiled circuit lunctions Irom
receive to Iransmil.

The ci rCuit was modif ied by con
structing an RF actuated relay Circuit
that would do the required switching in
the 1Q GHz con verter when we
pushed the PTT on our 2 meter HTs In
the cab of the truck. In this configura·
tion, the 2 meier HTs act as a reclxmit
IF 01 our 10 GHz system. When we
operated the PTI on the 2 meier HT,
AF was detected in ue truck bed de
lect ci rcuit and it in tum operated a
myriad of coaxial relays in the rear 01
the truce. This re-con figu red o ur
equipment from receive and went to
transmit, activating the lWT amplirle r
last. Quite a hunk of junk galng on, but
it perlormed !lawlessly for the entire
day's operation on both Kerry's and
my system.

With Ihe switching in good opera
lion and planing operation using ormi·
directional an tennas severa l things
had to be proved. As tar as I know.
mobile operation in motion has not
been done before, at least with omni
directional antennas. In actual use Ihe
an tennas worked out quite well , as
shown by the zr-scme contacts we
made. or course, we took advantage
01 the terrain along the coast highway.
making most paths over the wa ler.
However, many contacts were made
over land paths and commcr sceucn

a bare-bones 3 dB hybrid type. II was
enclosed in a box fashioned out 01

1/2· ·wide brass strips. Again, SMA
coaxial connectors were soldered to
Ihe appropriale ports on the PC board
lor the AF. l O, and IF connections.
See Figure 4 for a description of Ihis
type of mi xer construc tion. Th is sur
plus mixer was intended tor use at 12
GHz with an IF or 1.4 GHz. We had to
modily the IF port to make it usable at
145 MHz. This was acccecnsrec by
CUlling dead the 1.4 GH z AFC
{stripline} and replacing It with small
wire-wound AF cl'lokes resonant at
145 MHz.

Recently, during ltle ARRl1992 10
GHz contest. I took this same mixer,
using it in my 10 GHz system. Opera
te n on the last weekend was mobile
10 GHz sse with my partner N6IZW.
Both of us operated 10 GHz mobile In
motion along the coast road from San
Diego lowards tos Angeles. We used

the waveguide slot
om nl antennas de 
SCfibed in this column
some time ago. This
omnidirectional anten
na made mob~e oper
at ion possible. The
omni pertormed well ,
g iving about 10 d B
nominal gain.

How was opera 
tion? We ll . we both
logged about 27 SSB
contacts from Kerry
N6IZW·s truck . The

drive a 10 wan lWT (traveling wave
hJbe) 10 lull output power. A TWT re
lJ.Iires about +2 dBm drive power and
has about 40 dB gain. For retereoce: 0
dBm '"' 1 mW, +20 dBm • 100 a w,
+30 dBm '"' 1W and +40 cam '" 10
watts.

To construct a converter lor any fre
quency, all you need Is a mixer and lo
cal oscillator source. and an I-f a~lifi~
er. The frilts for transceiver and filler
iflg can be added later as the conven
er progresses. All stages in the mythi
cal convener can be individual CirCUit
blocks made up of surplus or salvaged
com po nents (gain blocks/mixer
blocks) and hooking them together in
a coaxia l connectiOn. Irs really quite
easy. II you don't believe this , Ioolc. in
side any high quality spectrum analyz
er or microwave test set as this is ba
sically the approach they lake.

The same is true In my 10 GHz sta
tion. The mixer used was surplus and

Figure 3 . 10 GHz surplus hybrid (3 dBm) mixer. nol lo scale. The actlJdl siZB is 3/4· square. AJI ele
ments arB constlVCfed wffh 1/.e-wavelength slriplintJ. The IF pori has .. 1I4-wave/efJglh stub acting
as a srJott to 10 GHz andpassing low frequency 2 meter IF.

10 GHz Mix.rslAppl ieations

The easiest mixer lor microwave
use is llle 3 dB hybrid miller. See FIQ
ure 3. This is the mixer that is used on
my 10 GHz system. II can be easily
reproduced in larger scale lor othe r
low er microwave frequencies and is
very forgiving of coosirucncn errors.
The local oscilla tor inject ion Is on
10.223 MHz and uses an IF Irequency
of 145 MHz (a 2 meier sse HT) lor re
ceive and transmit.

On the mixer AF port, coaxia l re
lays are used to switch preamp erec
tiOn to change no m receive to trans
mit. In th is way only one low-noise
ampli fier is needed for normal receive
and then It serves as a gain block in
the transmit direction 10 boost the out
put l rom the miller to a higher level. In
my applicat ion, I use the ampillier to

cial ecnsuucucn l ype millers l ake
~M.
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Figure 4. 12 GHz commercial mixer wifh 1500 MHz IF to modify /he IF port for
150MHzJ2 meier IF. Cui out 1.56 GHz RFCs and replace with 2 meier RFG. RFC
(choke) musl be 8 miniature device the size of a 114-watt resistor as the PC
board is 314 · wide by 2 · long.

GRA
A11
1
6
4
2-3-5

cm parabolic dish with a Cassegrain
feed system . a Z 1UM's transceiver
had 100 mtcrcwatts and a similar
noise figure, 15 dB. See Photo A. The
antenna was a 25 cm Procom d ish
with an open waveguide feeding sys
tem, re ferred to as a "shepherd's
crook." They all appear quite act ive
and look like they are mounting a very
serious effort to wards breaking the
world distance record 01104 km on 47
GHz. I have to add that they must
have had a good source for compo
nents especially for 24 GHz and 47
GHz materials. Members of o ur mi
crowave group here in San Diego are
looking for materials for these frequen
cies as they are quite hard to obtain.
You have to watch out for lots of those
components that start with the "M·
word ("microwave") that makes com
ponents expensive at swap meets and
other gatherings.

Well, watch out lor that "M" word. I
hope you enjoy it as much as I do. As
always, I will be gla d to answer any
questions concerning this or other re
lated topics. Please enclose an SASE
lor a prompt reply. II

TABLE 1. PORT IDENTIFICATION FOR DBMS.
SRA SRA SRA SBl
1-3 2-4 !H1-12 1-3
a a a a
1 3-4 1 1
3-4 1 3 3-4
2-5-fH 2·5-6·7 2-5-6-7 2-5-6-7

T,pe
LO
RF
IF
Ground

eyes open and you 100 can possibly
lind some rare goodies in surplus,

Internationa l Microwave Operatrcn,
Denmark

I received another bit of mtormatlcn
from Steen Gruby aZ9Gl in Denmark.
Steen sent the logs of operation from
their group's (the North Zea land and
Procom's Amaleur RadiO Club) activi
ty. They operated on not only 10 GHz
but 24 GHz and 47 GHz as well. Quite
an accomplishment. In 1990 the best
they did on 24 GHz was 227 km, set
by ozt UM and DB6NT, jusl 52 km off
the work! record for 24 GHz distance.
This year they planned to work 47
GHz and from thei r notes never be
lieved that they would equal or better
their previous distances set on 10
GH z o r even 24 GHz. Howev er,
DB6NT, DF9LN and OF2CA succeed
ed in carrying out a two-way SSB/CW
QSO with ozrUM. That equates to a
contact on 47 GHz of 90 krn, and a
European record.

The equipment at DB6NT was a
transceiver with 5 mW output and a
noise figure of 15 dB. They used a 30

RFC.'.... _

RI'(: . '500 _

done on freeways and Iittfe is noticed
of the small coastal communities. But ,
Since time was not important, we look
the roast road and it proved to be an
additional pleasure for a Sunday out
ing.

So much lo r our operation. The
po int I wanted to make Is tnat our rigs
worked well and they were construct
ed out of surplus components. You
don't have to pay dearly for an expen
sive rommercial unit, iust walch the
surplus sales and swap meets. What
you want may be disguised as part of
a much larger PC board. In our case ,
we had to cut the mixer out of a much
larger PC board and allach connec
tors to II. It wo rked we ll. Ke ep your

T
/

was just great. When the Doppler shift
became too great due to our motion
and signals were strong, we shilled 10
FM narrowband operation with our
HTs (a flick of the mode switch). FM
wcrxeo quite welt. As a matter 01 fact,
in a few cases ccnmuncatons on 10
GHz was so good it was a vast im
provement over simplex 2 meter com
munications.

We made no attempt to aim anten
nas. other than trying to locate a park
ing space or drive until signals peaked
up to higher levels. On one stop temp
tation was rampant as the best signal
strength was obtained when paMc.ing In
front 01 a bakery. Normally, traveling
fro m San Diego 10 Los Angeles is
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can use the QUICK-N-EASYREPEATER MAP
to find the repeater you are looking fori The
map is easy to read, easy to use, aod parted
for travel. HIGH QUALITY laminated plastic
map of your state with 2m repeaters OIl the
front, arx:! other bands 00 the back. Because
~'s laminated, irs tough and rugged. YOUU

ORDER TOOAYl

FlleDI8Jprises
15600 NW 31 st ct.

VANCOUVER, WA 98685
Phone/Fax: C206: 573-091 0

• ~ I tREFUNDEl> WIT H ~
CATALOG $2 ._ PUR~!,.~S E I $3.95
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3 CARDS
FOR $10
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