Here s a simple add-on feature that will go a long way to
improve what you hear on 2 plus being a test device.

An Easy To Build 2 Meter Preamp

and Gated Noise Source

This preamg project resulted from my
desire 1o participate in the Phase tll Sat-
ellite activity, My sick 2 meter receiver
failed to receive signals from the satellite
and obviously needed a low-noise pre-
amp having moderate gain. Following the
preamp installation, the satellite activity
sounded like that of a low-frequency DX
band—many cf the signals from Europe.
The amplifier with a 30 dB gain is easy to
build, and all parts can be purchased
frem Radio Shack.

The description also includes a gated
noise source, This simple test device hav-
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ing a variable noise output of up to 15 dB
above receiver threshold noise level is in-
valuable when used to optimize the re-
ceiver S/N. It essentially is a poor man’s
laboratory signal generator.

Preamp Circuit Description

The MRF301 was chosen as the active
element primarily because of availability
and cost. It is not a bad compromise when
considering that the indicated noise fig-
ure of 1.5 dB at 150 MHz is only about 1
dB greater than the best GaAs units. Oth-
er than being inexpensive, the MRF901 is
rugged and it has excellent gain charac-
teristics.

Referring to the circuit diagram (fig. 1),

The preamp as seen from the d.c. ground
common side.
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PARTS LIST:

= Emitter commeon

A = d.c. ground common

L1, L3 = 5T, #14 wire formed on %" dia. rod,

" dia, 12" long,

L3, L4 = 2T, #22 stranded hookup wire formed on

L1/L3 end.
Q1 =MRFIQ1 {276-2044}
€1, C2, C3=5-80pF {272-1340)

J = BNC chassis connectors (278-105)

All fixed eapacitors = pF/50v. dise ceramic,

All resistors = Yaw., 5% (Radio Shack catalog numbers)

Fig. 1- The 2 meter preamp circuit diagram. See text for ex-

planation of components within broken lines.
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100K, 22K == 20K
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PARTS LIST:

L5 = 5T, #14 wirz formed on "
dia. rod. ¥&" dia. x ¥2" tong,
L6 = 2T, #22 stranded hookup
wire formed on L5 end.
02 = MPS2224 (276- 2009}
C4 = 5-60pF (272-1340)
All fixed capacitors = pF/S0v. disc ceramic.
All fixed resistors = haw,, 5% (Radio Shack
catalog numbers}
oise level potentiometer = 5K with switch.
[271-1734 + 2111740}
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Fig. 2- Schematic for

you will note there are two commaons: one
is the emitter common and the other is
the d.¢. ground common. The two are ac-
commodated in the assembly by using a
double-sided PC board; the foil on each
side is used as a different common. This
method minimizes stray inductance be-
tween the emitter and related input/out-
put circuitry while avoiding the use of low-
inductance-type feed-through capaci-
tors., The input circuit is simple pi-net-
work, the 5-60 pF C1-C2 capacitors pro-
viding the desired adjustment capabitity
for antenna matching. When optimized,
C1 is near minimum and C2 is near maxi-
murn capacity. Inductive coupling isused
to d.c. isolate the antenna from the emit-
ter common.

The MRFS01, primarily a microwave
device, requires special stability consid-
erations when it is used at lower frequen-
cies. This characteristic is accommodat-
ed in the circuit by using a degenerative
resistor between the collector and the
output circuit, with the resistor soldered
directly to the transistor collector ab for
minimizing stray capacitance. The paral-
lel tuned output circuitis conventional ex-
cept for the 47 pF by-pass capacitor. This
minimal-value capacitor provides addi-
tional degeneration at lower frequencies.
Using these precautions, the amplifier is
stable under all operating conditions
evenwithout the use of external shielding.

Preamp Fabrication

Parts are mountedona 4" x 2% * cir-
cuit board, the layout approximately as
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the gated noise source.

indicated in the fig. 1 circuit diagram, All
parts are mounted on the commen emit-
ter side of the board except for those indi-
cated in fig. 1 by dotted lines. These are
primarily the output circuit components
and are mounted on the common ground
side. The iayout maximizes input/output
circuit isplation. Parts are mounted using
push-in terminals, removing % inch di-
ameter foil around the terminal forinsula-
tion (in some cases the terminal is sold-
ereddirectly to the foil). The mount for the
MRF901 is made by bending cver the
push-in termina! wire connecting end to
form a flat mounting tab for the base and
two emitter connections. The collector is
soidered directly to the 150 ohm series
rasistor. The BNG chassis-type input/out-
put conneclors are insulated from the
common emitter foit by removing % inch
diameter foil.

Gated Noise Source Description

This gated noise source is essentiaily a
noisy r.f. amplifier having no input tuned
circuit. Referring to fig, 2, the MPS222A
noise source is link-coupled to a 150 MHz
tuned circuit. The tuned circuit load resis-
tor is followed by a 4 dB pad to assure a
50 ohrn source impedance. The MPS222A
is base-gated using a pair of NAND gates
in a QUAD NAND Gate 4011 CMOS inte-
grated circuit. The CMOS device was
chosen to minimize power drain by the
gating function. Although CMOS devices
are subject to static discharge damage,
the 4011 is diode-protected to minimize
this problem. The square-wave generator

hay

The preamp as seen from the emitter
common side,

The gated noise source.

Is a conventional NAND gale oscillator,
with components selected to make a 1
kHz square wave. The assembly is pow-
ered by a self-contained MN1604 9 volt
battery.

Gated Noise Source Fabrication

The assembly isona 5% " x 32 " sin-
gle-sided PC board. The noise scurce
components are mounted on the PC
board with push-in terminals asinthe pre-
amplifier, and the NAND-gate oscillator
components are mounted on a smail
perfbeard assembly supported above the
PC board by standoffs.

Operation

Gated noise source develops incoher-
ent noise, and therefore will not function
property when used with f.m. or .s.b. de-
tectors that depend upon coherent infor-
mation. The receiver must be in the a.m.
mode of operation. When the receiver is
in the a.m. mode, the gated noise will be
apparent as 1 kHz audio that can be eval-
uated by ear, 1 kHz filter/peak-diode de-
tector, or oscilloscope. | personaily like to
lock at wide-band noise, and | built a spe-
cial i.f. amplifier/detector to serve this
function.

Aligning the preamplifer is simply
noise peaking beginning with C3, then
C1, and then peaking the noise gate fre-
quency C4. The gated noise should be ap-
parent at this stage. Optimizing the NF is
accomplished by varying the ratios of C1
and C2 for maximum gated noise. Im
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$14.50 Elsewhere

0O ARRL Amateur Radio Call Directory, U.S

Elsewhere,

AMATEUR $5.00 U.5., $5.50 Elsewhere

QST. $4.00 U.S., $4.50 Elsewhere
O LIGENSE MANUAL $4.00 U.S.,
! $4.50 Elsewhere

4 O ARRL OPERATING MANUAL
: $5.00 U.S., $5.50 Elsewhere

$3.00 L.S., $3.50 Elsewhere

O 1984 REPEATER DIRECTORY

0O THE SATELLITE EXPERIMENTER'S
HANDBOOK, $10 LS., $11 Elsewhere

2 SOLID STATE DESIGN FOR THE RADHO
AMATEUR $7.00 U.S., $8.00 Etsewhere

O 200 METERS & DOWN $4.00

O UNDERSTANDING AMATEUR RADIO
$5.00 U.S., $5.50 Elsewhere

DIC AMATEUR Easy to build projects
from QST. $3.00 L.S., $3.50 Eisewhere

THE 1984 RADIO AMATEUR'S HAND- RSGB PUBLICATIONS

listings $15.75 U.S., $19.75 in Canada and

DO FM AND REPEATERS FOR THE RADIO a

O HINTS AND KINKS Vol X1 The best from

A RADIO FREQUENCY INTERFERENCE

$2.00

O WEEKEND PROJECTS FOR THE RA- O 5" League Diamond

O THIRD COMPUTERNETWORKING CON-

FERENCE $1000

HANDBOOK 5th Ed. in one paperback O 14" x 16" LEAGUE EMBLEM BANNER

BOGK J& ASGB RADIO COMMUNICATIONS
SOFT COVER O CLOTH BOUND

$12.00 U.S. $17.75 U8 velume, 778 pages $22.00
$13.00 Canada $20,00 Elsewhere-#f VHF-UHF MANUAL $17.50

2 AMATEUR RADIO TECHNIQUES $12.50

0 TELEPRINTER HANDBOOK

Covers machanical teleprinters, demodu-
lators, test equipment $21.00
&7 TEST EQUIPMENT $11.00

O TUNE IN THE WORLD WITH HAM RA- g1 4F ANTENNAS for all LOCATIONS

4% ARRL ANTENNA ANTHOLOGY 2 AMATEUR RADIO OPERATING MANUAL
$4.00 US, $4.50 Elsewhere $10.00

ARAL ANTENNA BOOK THE ARRBL FLAG
$8.00 U.S. $1250 U.S. bin $250
$8.50 Elsewhere $13.50 Elsewhera [ | jcense Plate $5.00
O ARRL CODE KIT $8.00 O Cloth Patch $5.00

O THE FCC RULE BOOK A guide to the regu- BINDERS

tations, $3.00 U.S., $3.50 Elsewherg 0 &% x 9% (U.S and Canada cnly) $6.00
O FIFTY YEARS OF ARFAL $4.00 0O 8% x 11 (11.S. and Canada only) $7.00

L/C/F CALCULATOR Slide-rule type for
problems on inductance, capacitance and
frequency $3.00

BUMPER STICKERS $2.00 each

O “Amateur Radio - A National Resource"

0 “Amateur Radio - One World, One Lan-
guage”

CODE PRACTICE TAPES each $5.00

[ 30 minutes of 5 wpm and 30 minutes of 7.5
wpm on ons standard cassetie.”

O 30 minutes of 10wpm and 30 minutes of 13
wpm on one standard cassette.”

O 30 minutes of 15 wpm and 30 minutes of 20
wpm on one standard cassette.
*Same as the tapes provided in the
CODEKIT.

CLOTH PATCHES {washabie)

$1.00
$2.00
O Life Membership for 3" League Diamond

Patch $1.00
3 Life Membership for 5” League Diamond

Patch $1.25
0 Rubber Stamp $2.00

O 3" League Diamond

$7.80
0O DXCC LIST $1.00
O Replacement Pin for Life Members  $2.50
O LIFEMEMBERSHIP PLAQUE (for replace-

ment—allow 8 wks. delivery) $25.00

LOG BOOKS
O 8% x 11 Spiral $1.75 L.,
$2.50 Eisewhere

O Mini Log 4 x 6 $1.00 U.5., $1.5¢ Eisewhere
I 3-hole Loose Leaf 96 8% x 11 shaets $3.00

MAPS
0O U.S. Call Area: $3.00
O wortd Map $4.50
O Grid Locator $1.00
0O Polar {for OSCAR) $1.00
O MESSAGE DELIVERY CARDS

10for $0.50
O RADIOGRAM PADS 70 sheets $1.00
SMITH CHARTS®
O Standard (set of 5 sheets} $1.00
0O Expanded (set of 5 shesets) $1.00

O ANTENNA PATTERN WORKSHEETS

100 8% x 11 shests $3.00
0O MEMBER'S STATIONERY

100 8%z x 11 sheets $3.00
TIE
O Blue $12.00
O Marcon $12.00
0O Scarf $6.50
AMATEUR RADIO IN
SPACE:
[ Oscar Locator $8.50 U.S.,$9.50 elsewhere
[ 3" Cloth Patch $3.00
O 3 Stickers 2 for $1.00

Video Tape: “Amateur Radio’s

MNewest Frontier”
O VHS format $25.00
0O t-matic $35.00

Auidic Cassettes of Amateur Radio

in Space
O Highlights $3.00
O Complete $5.00

TCTAL OF ORDER 5

Please send Check (drawn on a U.5. bank), Postal Money Order. Do not
sand cash, COD and “io be billed” orders not accepted.

OCHECK 0O MONEY ORDER ENCLOSED

Delivery Information. Orders are shipped within 15 working
days from receipt. Delivery can be expected to take as much
as 6 weeks. This allows time for us to receive your order,
process it and for you to receive it through the mail. On

CHARGE O ] mi ; : _
TO MY: MG NG VISA E AMEX E orders of $10 or less, please include $1 per item for shipping
and handling. Prices subject to change without notice.
ACCOUNT NUMBER
VALID FROM GOOD THRU NAME CALL
MASTERCARD BANK NUMBER ADDRESS

SIGNATURE

CITY, STATE/PROV. ZIP/PC
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