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An Inexpendive Low Noise
Preamplifier

for

w3 MAz

Simplicity of construction makes the preamplifier
a short-term project. Small standoff insulators
support most of the components. The transistor is
upside down in the center of the board. Leads to
be grounded are soldered direct to the copper foil.
BNC connectors are used for input and output
connections; input is on the left. Two feedthrough
capacitors bring +9 ¥V from the other side of the pe
board.

BY STEVEN A,

THIS AMPLIFIER was developed as part of a
low cost 400-MHz radiotelescope, Although it
does wnot represent the ultimate in low-noise
operation, its performance is muoch better than
many commercially made units, and the cost and
sitaplicity are hard to beat. The citcuit uses a
INS5652 transistor, although a 2N5651, 2N5630,
or K007 can be used for better noise per-
formance. The author’s unjit has 12-dB gain and a
ntojse figure of less than 2 dB — 1.5 dB has been
ohtained with a selected transistor,T The total cost
can be less than $20,

If greater gain is desired, the amplifier can be
modified by changing the operating point of the
trangstor. According o the manufactuver ot the
INS652, a 5~ to B-dB increase is possible, and
greater signal handling ability and linearity is
achieved as 2 bonws, The cost of this gain improve-
ment js an increased noise figure.

Circuit Description
The circuit iy a basic common-emitter amplificr,
with funed input and output circuits. It has some
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TIERITOR’S NDOTE: A representative of KMC
Semiconductor was consulted ahout the noise
figure obtained by the author. His opinion was that
it is not impossible to have a 1.b dB noise {igure if
using a selected 2N5HBBZ; most are capable of
providing 2 dB. Par consistent results a K6007T 1s
recommended, which cen produce & 1.6-dB fig-
ure. |
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attractions that are not obvious from the schema-
tie, Neither neuntralization nor shielding are necded,
in spite of the high frequency and high gain,
because of the low input impedance of the
transistor. The amplifier shoukd be unconditionally
stable, even when mistuned, Also, because the
50-0hm transmission line is in pavalle]l with the
input tuned circuit, wide-band response is ob-
tained, In environments where interference is a
problem, the input conuection and transistor base
may be tapped fower on fq, narrowing the
bandwidth,

Power is supplied by a 9-volt source, preferably
a small transistor radio battery, Curreni drain is
oniy 3 mA, A 12-volt Zener diode is vonnected
across the power connection to protect the transis
tor ugainst excessive voltage and improper supply
polarity. The maximum V. of the INS632 is only
20, and the device js not very forgiving,

To protect against lightning damage (if the unit
is mounted at the antenna, as it should be) some
means should be employed to ground the antenna,
The old trick of connecting two diodes across the
input will not protect the delicate base junction of
the INS5652, and will appreciably increase the
amplifier noise figure.

Construction

The amplifier is built on a 2 % 4-inch (51 x 102
mm) piece of copper-ciad printed circuit board,
using miniature ceramic insulated terminals, Holes
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Fig. 1 — Schematic diagram of
the 432-MHz preamplifier.
The 2N5652 or KB007
transistor may he ohtained
from KMC Semiconductors,
Parker Rd., Long Valley, NJ
07853, or from their dis-
tributars, C1 and C7 are 2- 1o
18-pF glass piston trimmers
(JFD VC4AG or equiv.). L1

REFEG and L2 are 1 turn 3/8-inch dia.
- ) 4.44H 432 MHz No, 16 tinned copper; L2 is
" 432 MHz % EE LR VW, e :!M center tapped.
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are drilled in the board for 4l mounted com-
ponents; where ground connections are needed, the
leads are simply soldered fo the board. This type of
construetion results in the shortest possible lead
lengti for all components, and is very simpie to do.
The amplifier may be fastened to the open side of
an aluminum chassis to form a compact, well
stiielded unit,

The inductors should be installed so their leads
are as short as possible, but keep the coil at least
{#4-nch from the copper surfuce ur from other
vomponents, The transistor should be instailed last
and soldered carefully, Do not beod its leads tlose
to the body, or they may break.

Adjustawnt

The amplifier is adjusted for maximum gain
using a signai generator or a recetved signal. The
collector current should be checked and sef to the
value which gives best noise figure: this will be vesry
clase to 3 mA. The collector current can be varied
by changing the values of the base resistors, Ry and
Ko or by varying the supply voltage by no more
than +2 volts;

[t may be necessary to trim the inductors in
order to achieve a smooth passhand response. bor
best results, the input inductor shouid be connect-
ed from ground to the center pin of the input
connevtor, and  should be connected to the
sume point by a short wite, The bandwidth is also
attected by the value of C'; increasing this value
by a few pk will broaden the frequency response.

If oscillation should ocenr, e sure the trans-
istor leads, especially the emitter lead, ure well
saldered und as short us possible, Oscillation is
usually caused by poor construction practices, bad
geounds, or poor layout,

To improve the gain, ot the cost of nojse figure,
the base resistors £y and R shonkd be changed, to
increase the collector current to a maximum of
about 10 mA, Ry may be replaced by an 1t choke
with a small potentiometer connected in series, to
ke the bias point variable.

There is nu reason why this circuit cannot be
sed at 220 or 144 WMHz, with even better
performance. All that would be necded is to
change the input and ontput tumed vircuits and
increase the value of €2 slightly, s ]
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Every Manday WATIKZ sends text taken
from (ST ot 6, 8, 10 and 15 wpm. He
has helped about 40 Novices get licenses,
having also vonducted classes in the past.
George wasalso a leading light in the
KD75P0  show station at Spokane’s
Expao.
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