microstripline

bandpass filters
for 1296 MHz

Miniature
bandpass filters
for the amateur
1296-MHz band

Uht experimenters frequently need to
filter out spurious or image responses,
usually with coaxial or trough-line
resaonators.!”® Although properly de-
signed coaxial and trough-line filters
offer exceptional skirt selectivity and
minimum Insertion loss, they are large
and bulky and require access to sheet-
metal cutting and forming equipment,
The 1296-MHz filters presented here are
based on printed-circuit microstripline
technigues and are easily duplicated in
the home workshop.
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Two- and three-pole bandpass filters
for 1296 MHz are shown schematically
in fig. 1. In each of the filters parallel-
resonant sections, consisting of micro-
stripline inductors and piston trimmer
capacitors, are loosely top coupled, The
input and output striplines are tapped
down on the inductors to provide a
match to 50 ohms, The two-pole band-
pass filter is functionally equivalent to
the filters used at the input of the RF
and LO ports of my 1296-MHz double-
balanced mixer.® In the design pre-
sented here, however, the coupling
capacitor, C_, formerly a 0.5 pF chip
capacitor, has been replaced by the
stray coupling capacitance between the
stator ends of trimmers C1 and C2.

As can be seen from the swept fre-
guency response curve in fig. 2, these
microstripline filters are relatively low-0
devices. The steepness of the rejection
skirts may be sacrificed somewhat to
minimize passband insertion loss, which
for this design averages around 1 dB.

construction

Full-size artwork for the printed-



2-POLE FILTER

Cl-C3 1-5 pF ceramic piston trimmer

Cc Stray coupting capacitance between
stator ends of trimmer capacitors

J1,J2 SMA or equivalent microstripline

launchers (E. F. Johnson

142-0248-001 or similar)
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3-POLE FILTER

L1,L2, Microstripline inductar, 0.5
L3 (13mm}) long, 0.1 (2.5mm) wide,

spaced 0.3" (7.5mm) center to cen-

ter. Bottom ends strapped to

groundplane with thin copper strap
X1, X2 50 ohm microstripline, 0.1"
(2.5mm) wide, any iength. Center-
fine tapped to L1 and L2 0.2V
(5mm) from grounded end

fig. 1. Two- and three-pole microstripline bandpass filters which tune the range from 1100 to 1500
MHz. Full-size printed-circuit layouts for these filters are shown in fig. 3.

circuit microstripline filters is shown in
fig. 3 and is designed for 1/16 inch
(1.5mm) thick G-10 epoxy-glass
printed-circuit board, double clad with
1 ounce copper.” The unetched side of
the board serves as a groundplane.
Board dimensions are such that the
filters mount easily in a miniature die-
cast aluminum box such as a Pomona
2417. The cutaway view of fig. 4 shows
the method of mounting the piston
trimmer capacitors on the circuit board.

With the circuit values shown, these
filters can be adjusted to resonate any-
where in the range between 1100 and
1500 MHz. The easiest method to adjust
for resonance at 1296 MHz is to con-
nect a weak-signal source through the
filter into a receiver, and adjust the
trimmer capacitors for maximum re-
ceived signal. Since the output impe-
dance of the signal source and the input
impedance to the receiver may deviate

*Tuned and tested two- and three-pole band-
pass filters for 1296 MHz are available from
Microcomm. For complete specifications and
prices, send a self-addressed, stamped enve-
lope to Microcomm, 14908 Sandy Lane, San
Jose, California 95124.

substantially from 50 ohms, it's a good
idea to temporarily install fixed attenua-
tors at the input and output of the filter
while tuning as shown in fig. 5. There is
a certain amount of interaction between
the trimmer capacitors so the adjust-
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fig. 2. Swept frequency response of the two-
and three-pote microstripline filters (measured
with a Hewlett-Packard network analyzer and
X-¥Y piotter). The 3 dB bandwidth is 150 MHz
and passband insertion loss is about 1 dB. The
20-dB bandwidth is 320 MHz for the 3-pole
filter, 570 MHz for the two-pole design,
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ments should be repeated several times
to insure that you have the filters tuned
for minimum insertion loss.

If the filter is to be used to reduce
the spurious output of a local-oscillator
chain, alignment to the desired passband
frequency is most easily accomplished
by placing the filter in the line between
the LO and the mixer and adjusting the
filter for maximum indicated mixer cur-
rent (fig. 6).

fig. 3. Full-size artwork for the two- and
three-pote bandpass filters for 1296 MHz
which are designed for 1/16" (1.5mm)
double-clad G-10 epoxy-glass circuit board.

applications

Most amateurs who are active on
1296 MHz will probably want to have
several of these bandpass filters available
on their workbench. In general, accurate
measurements on any two-port device
are enhanced by the application of fil-
tering at each port. Microstripline ampli-
fiers, for example, tend to be extremely
broadband; since transistors tend to
have higher gain at lower frequencies,
any low-frequency spurious which is
applied to the amplifier will be ampli-
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fig. 4. Method of mounting the piston trim-
mer capacitors on the microstriplines.

fied more than the desired in-band sig-
nals. It is not unlikely, in fact, for lower
frequency, out-of-band signals to actu-
ally force an amplifier into gain com-
pression. Bandpass filters at the input
and output of an amplifier under test
will thus aid considerably in making
accurate gain and dynamic range meas-
urements.

In operational equipment it's a good
idea to place bandpass filters between
each wideband stage as shown in fig. 7.
The filter's 1 dB or so of insertion loss is
more than offset by the elimination of
image signals and spurious responses.
For maximum image rejection it is rec-
ommended that the more selective
three-pole filter be installed between
all active stages. In the local-oscillator
chain, where harmonically related spuri-
ous signals are separated from the pass-
band by anh octave or more, the simpler
two-pole resonators are usually suffi-
cient.
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fig. 5. Using a weak-signal source to align a
filter to 1296 MHz. The 3 dB attenuators
swamp out any impedance mismatches,
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fig. 6. Bandpass Tilter can be adjusted Lo the

local-oscillator output frequency by funing
the filter for maximum mixer current,

references
1. Henry Meayer, Jr., WEGGY, "A Crystal-
Controlled 1296-MHz Converter,” ST, Sep-
tember, 1962, page 11.
Z. John Speciainy, Jr., W3HIX, "1296-MHz
Converter,” 73, Naovember, 1962, page 6
3. Donald Nelson, WBZEGZ, “'Modernizing &
Classic 1296-MHz Converter,'”” OST, Decem-
bar, 1969, page 21
4 N. H. Sandford, VKA4ZT, "Solid-State
1296-MHz Converter,” ham radio, November,
1970, page B.
5. William O, Troetschal, KEUQH, 1296 Ae-
visited,” QST, July, 1973, page 40.
6. H. Paul Shuch, WABUAM, "How 1o Use
Double-Balanced Mixers on 1296 MHz,'” ham
radio, July, 1875, paga B.

ham radio
AT
P
POLE
~*  Fire -> 2
"
TAaEMIT wvewme ol FDLE
ANTENNA =
houn
fRT iy
1  enre [ . )
BALANCED
WyNER

! ey

117

L LT 1
LT
[ — s AN

‘ FLLRLT
L LOCAL
ORCTLL ATON

,-J.-

fig. 7. installation of bandpass filters in a typl-
cal 1286-MHz transmitier and recelver. Three-
pole filters are recommended belween active
stages, as discussed In the text,
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SUPER LOGARITHMIC SPEECH PROCESSOR
MODEL LSP-5208X

UP TO 400%; MORE RF POWER is yours with
this plug:n unit. Simply plug P-E20BX
into the circuil between the microphone and
transmitter and your voice suddenly is trans-
formad from a whisper to a DYNAMIC
ouTPUT

Look what happens (o the RF Power Qutput
an our NCX-3. It was tuned for pormal 558
operation and than left untouched for thesa
"nmefore and “after” osclllograma.

B e e e

Fig. 1 538 signsl befora processing. Ses tha
high peaks and the low valleys. Our NCX.3
is putting out only 25 watts AvVErage power.

Fig. 2 558 signal after processing with LSP-
B20BX. The once wenk wnllu:ﬁ. are now strong
peaks. Our NMCX.3 now puts oul 100 watls
af averags powear,

Three active filters concentrale power on
those frequencies that yield maximum intelli-
genco. Adds strength in weak wvallays of
normal speach patterns, This is nocomplistod
through usa of an IC Ingarithmi: amplifiar
with a dynamic range of 30dB lor clean audio
with minimum distortion.

This wnit s practically distortion-fres esven
at 30dB compression! The inpul to the LSP-
520BX iz completely fillered and shieldad
for RF protaction

Sire ls n mere 2 37/16H « 3L4W x 40, Moane
back if not delighted and ONE YEAR UN-
CONDITIOMAL GUARANTEE.

Order now or write for FREE brochure

LSP-520BX ; $49.95
ADD §1.50 SHIPPING & HANDLING

DEALER INGQIRIES
e M
Baapan Bpa il FICARE
BN  601-323-5869

MFJ ENTERPRISES

P. O, BOX 494(H)
MISS, STATE, MS 39762
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