BUILD THIS

1.6-GHZ

COUNTER
PRESCALER

Build this low-cost,

high-performance, 1.6-GHz amplifier/prescaler.
You may want to keep that old frequency counter a while longer.

ENGINEERS, TECHNICIANS. AND EX-
perimenters who work with
state-of-the-art electronics have
an almost continuous need to
update their test equipment in
this rapidly changing field. High-
er-frequency, less expensive cir-
cuits have brought forth a new
generation of inexpensive fre-
quency counters with improved
sensitivity that can measure into
the microwave region.

With the increased usage of
higher frequencies, many quali-
ty-built counters are being dis-
carded mainly due to inadequate
range. Many of these instru-
ments may only work up to
50-100 MHz, but have valuable
features, including ultra-stable
time bases that might yield much
greater accuracy than could be
found in newer. less expensive
models.

Enter our solution, a two-stage
amplifier and divide-by-10 or
-100 prescaler, with 10-segment
LED signal strength indicator.
It's inexpensive, compact, and
can fit into a much larger instru-
ment, like the Hewlett-Packard
(HP) Corp. 5245L counter shown
in Fig. 1. It has a typical sen-
sitivity of 5 millivolts RMS from
50 MHz-1.6 GHz, and used with
such a high-quality, low-range
counter, is a practical way to up-
date your gear.

HZ PAESCALER

Many high-quality, major
brand. low-range counters are
available as surplus for $50—200.
They're worth at least that much,
if only for the time base, while a
newer comparable counter may
cost several times as much. The
prescaler isn't just for old coun-
ters; it's for any counter you'd like
to extend the range or sensitivity
of, or provide with an LED bar-
graph indicator.

Several divider schemes were
considered for the prescaler,
trading off bandwidth against
cost: the original goal was 50
MHz—-1.5 GHz performance with
excellent sensitivity. The pre-
scaler divides (prescales) by 10
from 30-500 MHz, and by 100
from 300 MHz-1.6 GHz, for op-
timal resolution from a basic
counter.

If you want to use a direct 50-
MHz counter with 1-Hz resolu-
tion and a one-second gate to
measure up to 450 MHz, you'd
have to prescale by 10 for a 7-digit
resolution in one second, com-
pared with 6-digit resolution if
you prescaled by 100. To max-
imize display resolution requires
that the prescaler be able to di-
vide by 10 to reach 500 MHz. Bin-
ary dividers are cheaper and
more common than decimal ver-
sions, and prescaling by 256, 512
or 1024 is easier than by 100 or
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1000, but decimal division lets
you move a decimal point men-
tally, and easily understand the
reading.

Circuit description

Figure 2 shows the block di-
agram of the prescaler. and Fig. 3
shows its schematic. IC5 has
both +2 and +5 outputs, the
one in use being selected using
S2. With S2 set to + 100, IC3 is a
+4,andIC4 and IC5 are =55, for
a +100. With S2 set to + 10, the
inputis routed around IC3 to IC4
by PIN diode D4 (acting as a
bandswitch). IC4 is a +5 coun-
ter, and IC5 is a +2 counter,
creating a + 10 counter overall.
IC1and IC2 are broadband Mono-
lithic Microwave IC (MMIC) am-
plifiers used on both ranges. The
output of IC1 drives LED bar-
graph DSPI1, the RF signal
strength indicator. It's very useful
as a relative field strength meter,
for peaking the output of a cir-
cuit, or just as a convenient in-
dication of signal presence.

In the prescaler, D4 is used for
bandswitching. When reverse-bi-
ased, it's capacitance is almost
constant from 0.65-0.75 pF.
When forward-biased., it’s capaci-
tance rises rapidly to 6 pF or
more. Its cathode is kept at about
+ 2.5 volts DC by voltage divider
R7-R8; the drop across L4 is neg-
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ligible. $S2-a and S2-b switch the
anode of D4 between +5 volts DC
and ground, so there’s + 2.5 volts
DC across D4, relative to the
cathode.

With S2 set to +10, D4 is for-
ward-biased, so its capacitance
increases as noted above, and the
total impedance looking into the
anode of D4 ‘goes down, routing
the output of IC2 through D4 and
C9 toIC4. When S2 is set to + 10,
IC3 is off, since pin 1 (V) is con-
nected to +5 volts DC through
R5. The R5-1C3 voltage divider
reduces the potential at pin 1 to
about 1.25 volts DC, turning IC3
off. However, you might wonder:
Why not just turn off IC3 al-
together?

The reason is that C10 still
looks into pin 7 (out 2), and
would see too low an impedance
if IC3 were totally off, and too
much of IC2's output would be
diverted away from 1C4. The val-
ue of R5 was found by trial-and-
error, to maximize the imped-
ance looking into pin 7 (our 2),
while keeping IC3 off. Conversely,
when S2 is on =100, IC3 is now
on, since it's now connected to
+ 5 volts DC through R5 and R6,
and their parallel value is under
1.5 ohms. The cathode of D4 is
still at +2.5 volts DC, but the
anode is effectively grounded, so
D4 is reverse-biased.

The capacitance of D4 is now
about 10% of its forward-biased
value, increasing capacitive reac-
tance by about a factor of 10. The
impedance looking into the
anode of D4 thus increases, and
almost no output from IC2
reaches IC4 directly. The output
of IC2 enters IC3, is divided, and
passed to IC4.

To avoid splitting the output of
IC3 between IC4 and the path
along C9, trial-and-error again
resulted in a high-impedance
pathlooking into the top of C9. In
other words, the high impedance
of a reverse-biased D4 works
both ways. It keeps the output of
IC2 from being diverted to 1C4,
while keeping the output of IC3
from being diverted backward.
The loss of output of IC3 through
C9-L4-R8 is minimal.

The input enters through J1
and is AC-coupled through IC1
and IC2, Avantek MSA0104
MMIC amplifiers. They have dou-
ble grounds and indirect biasing,
through R1-L1-C26 for IC1, and

FIG. 1—THE PANEL-MOUNTED VERSION of the prescaler, in an HP 52-45L freqden‘cy

Ay

counter. The HP5245L is often available as surplus for about $200, and the prescaler is a

good way to update it.

R2-L2-C15 for IC2. Carbon-com-
position resistors R1 and R2 tem-
perature-compensate collector
current in [Cl andIC2. L1 and L2
prevent Rl and R2 from affecting
the load impedance, which
would reduce amplifier gain. IC3
isan NEC UPB582 <4 MMIC pre-
scaler, with R3, C8, C9, and D4
as its bypass for the +10. D4 isa
Motorola MPN3401 PIN diode,
while R7 and R8 produce a +2.5-

volt DC bias at the cathode (the
output) of D4 via L4. D4 is biased
on or off by the O or 5 volts DC
switched through L3 at its
anode.

Device IC4 is a Motorola
MC12009 emitter-coupled logic
(ECL) +5 prescaler, with a built-
in ECL-to-TTL output level con-
verter. RO keeps the circuit stable
with no signal input. IC5 is a TI
745196 presettable binary/de-
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FIG. 2—THE BLOCK DIAGRAM OF THE prescaler. IC1 and IC2 are MMIC amplifiers, IC3is a
=4 counter, IC4 is a -5 counter, and IC5 has ~2 and + 5 outputs selected by S2. With §2

on 100, the input passes through IC3 and IC4, and IC5 is a + 5 counter. With S2 on +10,
the input goes around IC3, through PIN diode D410 IC4, and IC5 is a + 2 counter. IC1 drives
DSP1, the RF signal indicator. PL1 is for the panel-mounted version only.
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FIG. 3—THE SCHEMATIC DIAGRAM OF THE PRESCALER. DSP1 is a TSM3915 10-seg-
ment LED bar-graph display; R16 and R17 adjust zero and full-scale. D4 performs band-
switching; it's reverse-biased capacitance is 0.65-0.75 pF, and over 6 pF forward-biased.
With 52 on 10, D4 is forward-biased, so its impedance goes down, and it passes the
signal to IC4. IC3 is off, but pin 1 (V¢¢) is at 1.25 volts DC to raise the impedance on pin 7
(ouT 2). With S2 on --100, D4 blocks the signal, and it's now passed to IC3.

cade counter. It has separate +2
and +5 sections; the prescaler
drives both, and you select the
desired output using S2. R14
and RI15 shape and pull up the
output; the output will be 1-2
volts peak-to-peak into a load of
50 ohms or more.

Display DSP1 is the Three-Five
Systems, Inc. TSM3915 (formerly
the National Semiconductor
NSM3915) 10-segment LED bar-
graph display; Fig. 4 shows the
block diagram. It has an on-
board monolithic IC with an ad-
justable internal voltage refer-
ence, high-impedance input
buffer, accurate 10-step voltage
divider, and 10 comparators. R11
and R22 bias D3 as an RF level

detector coupled by C26 from
IC1. D2 is directly connected to
the high impedance input buffer
at pin 6. Within DSP1, the signal
is applied to 10 comparators,
each biased differently by the pre-
cision voltage divider, and driv-
ing one LED.

A low-voltage reference signal
from R21-D2-R16 is applied to
pin 5, to offset the input bias volt-
age making R16 the zero adjust-
ment. R17 sets full-scale sen-
sitivity by varying the internal
reference voltage across the com-
parators. The current from ReF
ouTt (pin 8]} determines the dis-
play current and brightness.
About 10 times this current is
drawn through alit segment, and

is fairly constant despite voltage
and temperature changes.

The display is logarithmic,
with segment thresholds at 3-dB
intervals. If you remove V. from
MODE {pin 10) and join MODE (pin
10) and LED 9 (pin 11}, the display
changes from a bar graph to a dot
graph, with only the top LED of a
reading lit. That saves current,
but the bar graph is easier to
read.

The power supply provides reg-
ulated + 7.2 volts DC from IC6 for
IC1, IC2, and DSP1, and + 5 volts
DC from IC7 for all else. IC6 is an
LM317T adjustable regulator set
by R18 and R19. The input is po-
larity protected by D1. Capacitor
C23 bypasses high-frequencies
avoid instability, and C24 filters
60-Hz ripples. Power jack J3
needs a center-positive, 2.1-2.5-
millimeter coaxial plug.

The maximum current
through DSP1 with all segments
lit is about 400 milliamps. An
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FIG. 4—THE BLOCK DIAGRAM OF THE
TSM3915 10-segment LED bar-graph dis-
play. The on-board IC has an adjustable
voltage reference, high-impedance input
buffer, 10-step voltage divider,and 10 com-
parators. The display is logarithmic; each
segment represents another 3 dB. Max-
imum current with all segments lit is about
400 milliamps.

AC-to-DC adaptor should provide

+ 10—+ 12 volts DC under load at
J3, but be careful, since excess
voltage will burn out IC6. Such
adaptors aren’t regulated, so
their voltage may vary greatly
with load. The prescaler works
fine with an adaptor rated at +9
volts DC and 500 milliamps, that
actually delivers +10.5—~+11.5
volts DC. Diodes D5—D7 provide
an additional 1.8-2.1 volt DC
drop, to avoid overheating IC6.

Construction

Build the PC board for the pre-
scaler exactly as shown. Don't
drill any additional holes, or
modify the microstrip foils. If you
do, you'll ruin the ground plane
needed to achieve the 1.6-GHz
bandwidth and excellent sen-
sitivity. The cabinet-mounted
and panel-mounted versions
were designed for a 3.8 % 3.35-
inch, double-sided, plated-
through PC board, with solder
masks and component screens
on each side.

The PC board was laid out with
tape 4 x actual size, using 50-
ohm microstrip signal paths,
size calculated for a 0.062-inch
glass-epoxy FR4 PC board. The
29 surface-mount devices
(SMD’s) improve RF performance
by reducing size, component lead
inductance. impedance mis-
match, and poor grounding com-
mon in larger parts. MMIC’s like
IC1 and IC2 are mandatory for
microwave circuits, and can be
handled manually with practice;
the prototypes shown here were
built with no special tools. The
parts are very small, so be careful.

Atbare minimum, you'llneed a

magnifier lamp, small-tip solder-
ing iron, tweezers, miniature
long-nose pliers, and a sharp
knife with-a small, pointed blade.
There are small vacuum tools
with different tip sizes available
for about $10; a complete kit of
solder creme dispenser gun with
cartridges (called caplettes), and
vacuum tools, is 875 (see the
parts list). The PC board is avail-
able, or you can use the foil pat-
terns provided here.

The parts-placement diagram
for side A is shown in Fig. 5, and
for side B in Fig. 6. Install J1 and
J2 first, modified as shown in
Fig. 7, with a Ys-inch wide

O |, —wrrwsr—___ | O
|
52 [ Nn
R1ls >
——Ri5— ' ’%C]
o £ RO AU 105 4
S
¥ ) ic1
c21 2 4
IC7 3 -
HEAT SINK _ gis -
» PAD FOR 17 - DCd
1 !
B ] 162
| FOR o6 £12 4
D& AP-90H  mos[]10 ' R22 '~
tomu 1:1 ms[]z 3——
i || C
& *Cl ca
D5 ]
cao ’ i [_—_] L2 D(;5
L {HEADER PINS; —@— v C3D
Cog) . SEETEXT 04
R7| L4 +
€291 C s
I re DD c12f
D2 ci7¢18 -
| +L J i b 1 . v CQD .
| C24 | o ic2
' oy TN
e ol f b ;
25 164 czoD%g gn
~—R20— - ——B821— [ ‘! RSD
—R19— G189 31
| C
i 623
.
— e |
@ 3 (FROM HP 52451 ) "
Qjo 24 30 Of (FOR PANEL-MOUNT
050 13 260 VERSION ONLY)

FIG. 5—PARTS PLACEMENT DIAGRAM FOR side A of the PC board. C15 has a hole for the
negative lead; the positive lead is soldered to the foil where R3 meets L2. On IC1 and IC2,
the dots are the outputs (pin 3); the input (pin 1) is opposite, and pins 2 and 4 are the
grounds. D4 is black, rectangular, and has a brown ridge on the cathode end.
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FIG. 6—PARTS PLACEMENT DIAGRAM FOR side B of the PC board. In the cabinet-
mounted version, the header pins protrude from side A to holes 1-10 of DSP1 on side B;
the separator is on side A. In the panel-mounted version, the header pins are inserted into
side B; their other ends go to holes 1-10 on DSP1, with the separator on side B.

groove. Use a medium iron for
them. and the small iron
elsewhere. The kit in the parts
list has IC socket pins for IC3 and
IC4, to shorten the leads and get
them closer to the ground plane
for better frequency response.
For IC5, use a regular 14-pin DIP
socket, since it operates over a
lower frequency range.

Install the SMD's next; note the
polarity of amplifiers IC1 and IC2,
tantalums C4, C5, C7, and CI16,
and LED1 and LEDZ2, and install
all parts from smallest to largest.
IC1 and IC2 should both have
dots indicating their outputs
(pin 3); the input (pin 1) is op-
posite this. and pins 2 and 4 are
the grounds. With the dot on pin
3 pointing toward the bottom as
in Fig. 5. pin 1 points upward,
pin 2 points left, and pin 4 points
right.

For the SMD tantalums, C4,
C5, and C16 are the same size,

while C7 is much larger. In the
prototypes and the kit in the
parts list, C4, C5, and C16 are
orange in the center and silver on
each end. They have a small tip
on the positive end, and a green
dot on the top side, C7 is yellow,
with a brown band on the top of
the positive end. Capacitor C15,
at the middle right, will partially
block IC2 and L2, so install them
first. There's a hole for the nega-
tive lead of C15, but the positive
lead is tack soldered to the foil
where R3 meets L2. Insert the
negative lead into its proper hole,
and bend the positive lead out-
ward at right angles. Diode D4 is
black, rectangular, and has a
brown ridge on the cathode end;
the brown ridge faces to the
right.

Install LED1 and LED2 last in
the prescaler. For the case-
mounted version, insert the
LEDsS into their PC board holes

WL

W ienme
FLAT SIDE «
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PC BOARD {.062 INCH THICK)
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FIG. 7—BNC SOCKET MODIFICATION for
the cabinet-mounted version. In (a) a side
view is shown of a female BNC panel-
mount socket. In (b), a slot is cut in the
threads with a hacksaw or file. in (¢), the
siot fits snugly over its PC board notch.
Solder it on both sides of the PC board;
the center pin goes on side A.

without soldering. Hold them in
place with your fingers and pull
the leads through the holes, until
they both almost touch the sur-
face of side B. Fold the leads over
slightly, so they can't fall out. In-
sert the PC board into the case,
with side A facing out. Bend the
LED leads back to vertical so they
slide freely, maneuver the LED's
so they protrude through their
holes in front, then solder and
trim. If you remove the PC board
from the case, the LEDs should
slide out freely. When you put the
PC board back in the case, the
LED’s should slide back into
their holes.

For the panel-mounted ver-
sion, don't install the LED's until
you attach J1 and J2 to the face-
plate, and are ready to attach the
PC board. Pull the LED's through
their holes in the PC board, and
bend the leads to hold them in
place. Insert the center pins and
ground lugs of J1 and J2 into the
holes next to the notches, and
bolt the bottom of the PC board to
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FIG. 8—PROTOTYPE OF THE CABINET-MOUNTED version; side A appears in (a), side B
appears in (b). The header pins protrude through from side A, and are soldered to DSP1
using the bottom 10 pin holes on the display PC board.

the faceplate with nylon washers
and a nonconductive spacer. Sol-
der the center pins and lugs for
J1 and J2; use two lugs for JI,
3 and one for J2. When the PC
» i : ' board is attached to the face-
& plate, maneuver the LED's as be-

fore, solder and trim.
If you have no SMD tools, hold

NO GND
LUG USED

OUTPUT 4 -
SIGNAL

Hﬁgga i the SMD in place with a small,

(usedg FOR J sharp knife, a pencil, or a probe.

TESTING) Tack solder one side to hold it in

place so you can solder the re-

3 mainder with both hands; then,

e’ resolder the first side. There are

kits of SMD tools available that

* POWER can make working with the de-
HEADER vices easier.

PINS {+13vDC) Solder creme is powdered sol-

: - PIN 3 der mixed with flux. With a gun
1N4007 ‘ {GND) dispenser, place a very tiny spot

(REPLACED on each SMD solder pad, and po-
gZED]?é% (OUTPUT) sition the SMD with a vacuum

. tool; it should stick to the solder
FIG. 9—PROTOTYPE OF THE PANEL-MOUNTED version, showing side A. The header ~ Creme. Heat the foil, and the sol-
pins are inserted into side B; the separator is on the same side. PL1 connects two twisted der creme should melt; never
pairs; the output to the HP 5245L is from the header pins at upper left, and the +13 volts heat the solder creme directly.
DC from the HP 5245L to those at lower right. The 1N4007 on pin 13 of PL1 has been Figure 8-a shows side A of the
replaced by D5-D7 at S1's location (see text), to avoid damaging IC6. Use heatshrink cabinet-mounted prototype, and

tubing with all four wires to avoid shorts. Fig. 8-b shows side B. In Fig. 8-a,
IC7 has been folded over to lie on
SENSITIVITY.mV RMS its heatsink pad. You can't bolt
the heatsink to the PC board in
A : the prescaler, since DSP1 is in the
RT way, but even if you could, its
\ unnecessary. The center pins of
I J1 and J2 are on side A; both the
: ! threads and center pins were sep-
! +10 | arately soldered. In Fig. 8-b, IC6

| |

| |

! |

| |

Nae—t” : has been folded over like IC7, but
A 100 also needn’t be bolted down. The
WA, R R S R ¥ T S A 1z 14 16 header pins protrude through
0 ' 33 48 ' ' (GHz from side A, and are soldered to
' holes 1-10 on DSP1 on side B; the

FIG. 10—SENSITIVITY CURVES FOR BOTH the +10 and =100 ranges. The +10 range  Plastic separator is on side A.
covers 30-480 MHz, and the - 100 range covers 330 MHz-1.6 GHz. Figure 9 shows side A of the




All resistors are Vs-watt, 5%, car-
bon-composition or film, uniless
otherwise noted.

R1, R2—150 ohms carbon-composi-
tion

R3—30 ohms, SMD

R4—unused

R5—470 ohms, SMD

R6—1.5 ohms

R7, R8, R10—1100 ohms, SMD

R9—120,000 ohms, SMD

R11, R12—2000 ohms, 1%

R13—470 ohms

R14—150 ohms, 10%

R15—91 ohms, 10%

R16-R18—5000-ohm, 4-turn, sub-
miniature, PC-mounted
potentiometer

R19—240 ohms

R20—10 ohms

R21—2700 ohms

R22—2700 ohms, SMD

Capacitors

C1, C2—820 pF, SMD

C3—12 pF, SMD

C4, C5, C16—1 pF, tantalum, SMD

C6, C11, C20—0.0033 uF, SMD

C7—10 pF, tantalum, SMD

C8-C10, C13, C14—560 pF, SMD

C12, C17—10 pF, tantalum, axial
leads

C15—100 p.F, electrolytic, axial leads

C18, C21-C23, C28—C30—0.1 pF,
monolithic ceramic, axial leads

C19—0.0018 pF, SMD

C24-—330 pF, 25-voit, electrolytic

C25—1000 pF, 10-volt, electrolytic

C26—4.3 pF, SMD

C27—1 pF, 16-volt, tantalum

Inductors
L1, L2—86.5 uH, SMD
L3, L4—18 pH, SMD

Semiconductors

™, D5-D7—1N4007 silicon diode

D2, U3—FH-1100 diode

D4—Motorola MPN3401 PIN diode

DSP1—Three-Five Systems
TSM3915 10-segment LED bar-
graph display

panel-mounted prototype. PL1 is
connected to the PC board by two
twisted pairs and two pairs of
header pins. The output fed back
into the HP 5245L comes from
the header pins at upper left. The
upper pin is the output, the lower
pin is ground. Power goes into
the header pins at lower left; the
left one goes to the +13 volts DC
from the HP 5245L, and the right
one is ground.

The prototype was built before
using D5-D7; the anode of a

PARTS LIST

LED1, LED2—subminiature red LED

IC1, IC2—Avantek MSA-0104 MMIC
amplifier

IC3—NEC UPB582C MMIC divide-
by-4 prescaler

IC4—Motorola MC12009P ECL two-
mode prescaler

IC5—TI 745196 presettable binary/
decade counter

IC6—1.M317T adjustable 1.25-37-
volt DC regulator

IC7—LM340T-5 or 7805 fixed 5-volt
DC regulator

Other components

S1—SPDT PC-mount slide switch
{used in the cabinet-mounted ver-
sion)

S$2—4PDT right-angle PC-mount
slide switch (used in the cabinet-
mounted version)

$2—4PDT PC-mount slide switch
(for the panel-mounted version)

PL1—Centronics 50-pin male plug
with hood

J1, J2—UG1094-U female BNGC
sockel (see text)

J3—2.1-millimeter coaxial power jack

Miscellaneous: Case for the cab
inet-mounted version (two-
piece anodized aluminum, four
machine screws, with specially
punched and printed front), red
lens for DSP1 {0.03 x1x3-
inches), front panel (optional for
the panel-mounted version),
three BNC socket solder lugs,
4-40 x 0.25-inch black Phillips
pan head screws (for the cab-
inet-mounted version en-
closure), two 6-32 X 0.5-inch
black Phillips pan head screws,
two 8-32 x 0.5-inch black Phillips
pan head screws, 4-40 nylon
locknut, 4-40x0.3-inch
threaded spacer, nylon washer, 2
feet of #22 stranded twisted-pair
wire, two BNC socket lock-
washers, one 10-pin header pin
with plastic separator (for both

1N4007 was soldered to pin 13 of
PL1, and the cathode to the
positive power wire (blocked by
the black heatshrink tubing).
PL1 is a standard male Cen-
tronics plug. Cover both ends of
all four wires with heatshrink
tubing to avoid shorts. However,
one 1N4007 didn’t provide a suf-
ficient drop, so D5-D7 were used
thereafter.

Figures 2, 3, and 6 all show
D5-D7; in the panel-mounted
version they replace S1. to pro-

the cabinet-mounted version
and the panel-mounted version),
two 2-pin header pins with plas-
tic separators (for the panel-
mounted version), heatshrink
tubing, AC power adapter with
an output of 10-12 volts DC at
400 mA.

NOTE: The following items are
available from STARTEK Inter-
national, inc., 5200 N Federal
Hwy., Suite #2-1181, Ft. Lauder-
dale, FL 33308, (305) 783-0008 or
(800) 638-8050. A complete set
of all parts (#AP-90K) for the
cabinet-mounted version is
$99.95, an enclosure (#CAB-90)
is $25.00, and the AC adaptor
(#AC-90) is $9.00. A factory-as-
sembled and tested version with
the aforementioned items
(#AP-90) is $179.00. The tele-
scoping antenna with BNC plug
(#TA-90) is $12.00, and the PC
board (#PCB-90) only is $25.00.
All seven IC’s (#ICS-90), includ-
ing voltage regulators and DSP1,
is $55.00. A complete kit of parts
for custom installation of the
panel-mounted version into the
HP 5245L (#AP-90-HK) is
$159.00, and an assembled and
factory-tested version (#AP-90-
H) is $199.95. A partially as-
sembled kit (SMD components
instailed) is available. Call Star-
tek or send SASE for informa-
tion. For SMD tools, a Vac
Tweezer pick-and-place tool kit
(#VT-1)is $9.50, and a Dot.Maker
solder creme dispenser kit con-
taining the Vac Tweezer kit and
an assortment of about 20 sol-
der creme caplettes (#DMK-1} is
$75.00. Add 5% (a minimum of
$4.00 to a maximum of $10.00)
for shipping/handling. Visa,
MasterCard, C.0.D., cash, or
money orders accepted; allow
three weeks for personal
checks.

vide an additional 1.8-2.1-volt
DC drop, as mentioned above, to
reduce the + 13 volts DC from the
HP 5245L. IC6 doesn’t overheat
to the point of exceeding specifi-
cation. The drops across DI and
D5-D7 reduce the + 13 volts DC
from the HP 5245L to
+10.2-10.6 volts DC, enough to
run IC6 with minimum heat dis-
sipation.

To install D5-D7, wrap the
cathode of D5 around the anode
of D6, and the anode of D7
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COMPONENT SIDE OF THE PRESCALER.

around the cathode of D6, solder
and trim. Insert the anode of D5
and the cathode of D7 into their
PCboard holes, and leave enough
lead length on side B to bend
D5-D7 flat to the PC board.

In the panel-mount version, in-
stall the DSP1 header pins with
the plastic separator on side B
(the separator is on side A for
cabinet installation) to hold

e i /A ~ e

DSP1 off the PC board and flush
with the red lens and panel.

The PC board and red lens is a
precise fit inside the case and
shouldn't move around. In the
panel-mounted version, the lens
is sandwiched between DSP1 and
the rear of the faceplate. and has
a hole drilled in its bottom for the
screw that attaches the PC board
to the bottom of the faceplate.

RADIO-ELECTRONICS

(%
=y

IF YOU WANT SMD TOOLS, (a) shows a kit mentioned in the parts list. Solder creme is
powdered solder mixed with flux. With the gun in (b), place a spot on each pad, and
position the SMD with the vacuum tool in (¢); it should stick to the solder creme. Heat the
foil, and the solder creme should melit. In (d) a close-up of the gun and three caplettes is
shown.

SOLDER SIDE OF THE PRESCALER.

The lens goes between the rear of
the faceplate and the nylon wash-
er at the base of the nonconduct-
ing spacer.

Power-on checkout

Turn the power on, and check
for proper voltages:
® AtJ3, +10—+12 volts DC, in-
put power.
® At the output of ICG6.
+7.1-+7.3 volts DC (adjust
R18).

e At the output of IC7,
+4.9—+5.1 volts DC.

e At the outputs of IC1 and IC2,
a bias of 4.6—4.7 volts DC (with
no input signal).

For the panel-mounted ver-
sion, J3 is included to let you test
it without connecting it to the HP
5245L. If all voltages are right,
adjust R16 to zero the bar graph.
and R17 for full scale. The two
potentiometers interact, but you
should get a good setting with a
signal generator and some ex-
perimenting. The bar graph var-
ies with frequency. but is a
convenient relative RF signal
strength indicator. With careful
assembly, sensitivity should be
1-9 millivolts RMS from 50
MHz—1.6 GHz. consistent with
the curves shown in Fig. 10. R-E



