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Your OEI Frequency Counter has been designed to give years of
trouble-free service. This manual contains important information
on it's use and care. Please take a few moments to familiarize
yourself with the contents prior to using your counter.

"CAUTION"

Where this symbol appears on the counter, it
means:
"SEE EXPLANATION IN MANUAL"

The use of this word in this manual is reserved
for conditions or actions that may damage your
counter.
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Features of the UTC 8030

The UTC8030 is a full-featured Universal Counter-Timer in a
compact, Bench/Portable desig n. Capable oJ trequency measure-
ments from near D.C. to over 3GHz, the UTC8030 is suited for
virtually every application.' 

OuifitteO i,vitn the optional rechargeable NiOad battery pack and
antenna, it's compact size and uhra-high sensitivity_makg.qnerfga
for "otf-the-aif measurements and FREQUENCY FINDING in the
field at maximum distances.

Compare These Features
. Full Function: Frequency, Direct and Prescale, Period, Period
Average, Time Intehral, Time IntervalAverage, Ratio.

. Wide Frequency Range: <10H2 to>2.4GHz (1Hz to 3GHz - typical).

. Extremely High Sensitivity: <1mV IOMHz to 500Mhz, <1OmV to
2.4GHz (: .1mV 10-100MH2, < .2mV below 200HMz - typical).

. High Resolution: 1Hz in 1 Second to over 200MHz, 1Hz in 4 Seconds
to-over 600MHz, 1OHz in 1.6 Seconds to over 2.4GHz.

. High Accuracy: Timebase Accuracy +/- lppm 20-40"C TCXO-
Stlndard Prei:ision Sealed TCXO 7l- .lppm 20-40'C - Optional.

.10 Digit LCD Display with Gate, Function, and lnput Annunciators.

.16 Segment Signal Strength Bargraph {isplay.s input signal level.
Ensur6s reliable counting, proven effective in locating concealed
transmitters.

. Two lnput Channels: High lmpedance and 50 ohm inputs.

. Adjustiable Trigger Level, Input 'B'.

.Trigger Variable/Auto Select, Input'B'.

. Switched, Low-Pass Input Filter, Input *B'.

. Switched, 20 dB Input Attenuator, Input'B'.

. Hold Button locks detected frequency on display.

. External Clock InpuVOutput with LED lndicator.

. ZerolFullscale Bargraph Adjust.

. Four Pushbutton Selectable Gate Times with LED Indicator.

. Probe Power Jack (powers AP-8015-B pre-amp).

. Compact Aluminum Cabinet:3.5"H x 7.3'W x 6.8"D With non mar feet
and iwing down tilt bale for bench operation. Textured polycarbonate/
aluminum laminate front and rear panels.
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SPECIFICATIONS
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INPUT
INPUT'B' INPUT'A'

Range: 10Hz b l@MHz l lMHz b 2.4GHz
Typ. Max. Freq. @ 25qC 1SOMHz 3GHz
Inputlmpedarrce: l MEGOHM,30pF S0OHMvswr<2:1
Input Coupling: AC AC
Sonsitivity: <10mV 10Hz-20MHz <lmV 1G200MHz

<20mV b 'loMHz <10mV to 2.4GHz
Maximum InpulVoltage: l@V rms +'t5dBm
Connecor Type: Female BNC Female BNC

SIGNAL STRENGTH BARGRAPH
16,98 *gnents, driven by signal into input'A'. or'B'.
gt sitiw varies with zero and full scale adjusanents.

(lnput A' Typial )
FREOTJENCY SEGMENT #1 * SEGMENTS ON WITH

THRESHOLD OclBm INPUT
27 )l,,i'z -40dBm 16
150 MHz .40dBm '16
,150 MHz -33dBm 12
tSOMHz -10dBm 6

ADDITIONAL UTCSO3O FUNCTIONS

Tlme Interval (11) Mode: ?'Starl'B'Stop. Mnimum pulse
widtr is 200 ns. Triggers on rising edge.
Perlod/Tl Mar Resolutlon: Single Shot - 100 ns. Averaged
.1 ns Max Display: 999 999 999.9 us
Perlod/Tl Average: Averages 10, 100, or 1000 measurements
for increased resolution.
Ratlo Mode: 'A': 'B', 'B'input l imiled to IOMHz max..

Time Base: 10MHz Stability: +/-1ppm 20-40'C Aging: 1 ppmlyr Calibiation Adjustment: Through rear panel
Option: TCXO 90 - Precision +/- .1ppm 20 to 40'C temperalure compensated crystal oscillator.

Display: 10 Digit (120 segment) .25" Liquid Crystal Display. Decimal at MHz position.
Time Between Measurement Periods: 40 ms - Gate Light LED illuminates between measurement periods.
Low Battery fndicalor: "Low Batt" displayed when optional battery pack voltage falls below 4.75Y +l-.25Y.
Annuncialors: Frequency, Period, Time Interval, Ratio, Average, MHz, nS, mS. Low Batt, Prescale, Gale times and

Inlervals/Periods Averaged.
Slze: 3.5" high-rZ.g" wide x 6.8'deep. Weight: 30 oz. Cabinet: Aluminum, black paint finish with tilt bale.
Power: 9VDC, 500MA using 110VAC 60Hz wall plug adapter. 2+ hours operation with optional NlCad Battery pack

16 Hour recharge from A.C. charger/adapter.
Wananty: One year parts and labor, not including batteries. See warranly statement lor details.

Quality manufactured in the United States ol America.

FREQUENCY MODE
Least Sgniliant dgit displayed (LSD) * a Furctiqr ot Gan Time aN Range

RANGE

150MHz Direct Count .01
(230MHz typical .1
? 'or 'B ' input)  I

1 0

6@MHz Prescaled by 4
(900MHz typical'A'lnput)

2rO0MHz Prescaled by 16
(3GHz typical'A' input)

.16 100
1 .6  10
1 6  I

SAMPLE DISPI.AY
(MHz)

150.000 0
150.000 00
150.000 000
150.m0 000 0

600.000 0
600.000 00
600.@0 000

2400.000 0
2400.000 00
2400.000 o@

GATE TIME
(in seconds)

LSD (Hz)

1 @
1 0
t
.1

.04 t00

.4 10
4 1
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CONTROL OPERATION

INPUT
A/B

Momentary
Push-Button

Momentary
Push-Button
Press Once
For Perlod

Press Agaln
For Time lnterval

Press Agaln
For Ratlo
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Press Agaln
To Return to Frequency
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FUNCTION COMMENTS

J

Courtcr b powered'ON'. Internal NiOad batteries (if
irslelcd) wll lrpply circuit power excePt when unit is con-
nd.d ti crtematwallplug adapter. When operating lrom the
- Ott rd$er, the batteries willcharge at a reduced rate
ttt d.p.rd3 rpon functions selected, and the frequenry being
cqrnr.

Corrrrr b powered'OFF'. NiOad batteries will be charged
t thr nrrrinum permissible rate when unit is connected to
ubnrJ r.l dtrg adapter.

I l?ttT l/3: llomentary push-button selects the counter input
ryd npftrlrom which signals arE lo be counted.

Check Specifications sec{ion for Input characteristics of lhe'A'
and'B' Inputs.

RlFTlOl: Push-button switch selecls Measurement
fudin Dcgesirg the switch willsuccassively select
Frrqrf,Gt. Peri#, Interval (Time Interval), and Ration func-
tir!. Tbr.lunclbns are defined as follows:

Frrqrrrl: Number ol electrical rycles the input signal go
tror{h h one second. Unit of measurement is MHz.
hbd: Tme required for the input signalto go through one
conpbrc cycle. Functionally the reciprocal of frequency'
Unf cf measur€ment is microseconds or nanoseconds in the
grrird reiage mode.

Period does not work with Prescale Funclion. Use Period lot
greater measurement resolution at lrequencies below 1KHz.

J
J
I
J

Tlrr }rlrwat: Elapsed time between two electricalpulses.
Wth th.'A' input selecled, a pulse (minimum 200 nano
Sonds witth) applied to the'A" input starts the measure
m.nl lrrd a pulse (same minimum) applied lo the'B'inpul
sgc Ot msasurement. The positive (leading) edge is used
b derrirp and stopping for maximum noise immunity.

J
t
1

Brb: Thc ralio ol two frequencies, a measuremenl lhat
hri rF rnits. With the'A" input selected, the ratio ol frequen-
cb o{ rinab applied to the'A'and'B' inputs, whh the'8"
ig/t bc!!g the denominator.

1
I
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CONTROL OPERATION
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Press Once
To Go From 0.01 Second

To 0.1 Second Gate Perlod

Press Agaln
To Go From 0.1 Second

To 1.0 Second Gate Period

Press Agaln
To Go From 1.0 Second

To 10 Second Gate Period

Press Agaln
To Return To

0.01 Second Gate Period

I

ftIIIrt

ull

I

n n n t l n r t r 'u.uuuu

flflIr|

U

I

n n n n n nrlr,u.uuuuu

rft|tr I
n n n n n n n nrl|,u.uvuuuuu
I

ftllact  
n n n F l F ' t ' 4 . ,
U . U U U U



FUNCTION COMMENTS

my ecn-Omon selscts m€asu rement sample perlod. Frequency Fundbn Selected Rdb Function has similar display
with Ratb annurriator on and Units annuncidor blankEd
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Push-Button
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To 10 Cycles Averaged
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Press Agaln

To Go From 10
To 100 Cycles Averaged
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Press Again
To Go From 100

To 1000 Cycles Averaged
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MEAS
TIME Press Agaln To

Return to Slngle
Measurement Cycle

MD

!

nn
U.lJ rs

I
ON

F
OFF

HOLD
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FUNCTION COMMENTS

Display indicates the number of cydes averaged. Period or Time Interval Function seleded and PrescalerDirect
Switch is in Direct position.

Hold: Display hold. Causes lhe most recent information displayed
on the LCD display to be held untilthe switch is relurned lo it's
normal (OFF) position. lf the counter powers up wilh the LCD
diglay blank then check to see if the Hold switch was lefl on.
Return the switch to h's normal (OFD position lo enable the LCD
display. This switch parallels the MEAS Time push-button and will
cause lhe Tjme selected to irrrement to the next higher selection
every time the Hold is activated and relurned to normal. Holding
down any of the three momentary push-button swhch controls will
cause lhe LCD display to hold untilthe hrtlon is released.
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PRESCALE

E
DIRECT

CONTROL OPERATION

Prescale

BARGRAPH

I
Dlrect

Zero AdJus!: Screw driver adjust for bargraph zero segment
calibration. This controlcan be used to otfsei bactgrouid signal
levelfor applications such as security sweeps.

Full Scale AdJust: ls factory set for OdBm a 150MHz, Input .A..

DISPLAY

fr&rrl tEult I
n  n  n  n  t l $u.uuuu

n|lIlroul

*0acY m4I I
n, tnnnr |u.uuuu

lrr|tru0!l

lOMHa
2.4GHz

Lri-J

10MHz:
600MHz

I
2.4GHz

ZERO

o
FS

o

BARGRAPH
B

E
A

F
B

Gate: Red LED lamp is illuminated during the interval
bstween m€asurement periods and remains otf during
the measurement interval. A second function of the 

-

Gate light is diagnostic, if it is operation then the main
counter integrated circuit is active and the time base
circuitry (system clock) is functional.

A

GATE

o
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DIR ECT/PRESCALE: Selsc'ts the dhect count (non-prsscaled )
range or prescaled ranges. Check specifications for minimum
and maximum frequency ranges permissible with the direct and
prescaled ranges.

600MHzl24o0MHz: Selects between the 1oHz to 600MHz
prescale range and the 100MHz to 2400MHz prescale range.
This switch b etiv€ only il the DirectrPrescale switc+r is in the
Prescale positbn.

When Prescale,600MHz switctr positions are seleded, the gate
times become .O4, .4 and 4 seconds (there is no 4O second
gate). The LGD gde indication must be multiplied by 4lor the
adualtime in seconds. The indicaled frequency ount is
automatirxlly adjusted for the prescale factor of 4.

Selecting Prescale, 2400MHz switcfi positions changes the
actualgate times to .16, 1.6 and 16 smnds. The prescale
faclor is 16 and the LCD gate display must be muhiplied by 16
forthe actualgate time in seconds. The indicaled frequency
count is automatically adjusted for the prescale fac'tor ol 16.

Sixteen segment relative signalstrengrth bargraph. Each
s€gm€nt approximates a 3 dB signal increment. See specifica-
tbns for typical absolute calibration values.

t
I
I
I

The bargraph will respond to signal levels at lhe'A'or'B'
Inprl. The bargraph takes one measurement period lo tespond
to a change in input signal level. Use fastest gale time when
making relative signal level measurements. ThE bargraph
detector is not perlectly linear with frequency. Calibrated
measurements are therefore not possible. Generally, if there
are at least a couple of segments visible then there is sufficient
sQnal level available for a reliable measurement. The Bargraph
will respond independent of the positions of the Direc{/Frescale
and 600MHzl2400MHz switches. lf the bargraph indicates
stdfident signal level but the countor is not bcked on to
anything then check lhese switches.

I
I
I
t
I
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CONTROL OPERATION

Conned an sxternall0 MHZ
frequency sourss lo the BNC
connstor on lhe rear panel.

o
EXTREF

EXT REF
, INPUT
IOMHzTTL

.20d8

tr
ATTN OdB

I
OUT

F
OUT

F
AUTO

Attenuates spnals applid to B inpd. Reduces
sensitivity to prevent false triggedng caused by noise
and inleilerence, Will also redue signal levelto B
input Bargraph amplifier.

Low Pass Fiher works on input B whereil atlenuates
spnals with frequencies greaterthan 50MHz.

Filter Attenualion: 20dB at 200kHz.

The Auto Trpger LevEl is 0 Volts. Thb b good for
symmetricalsignals like sine waves. Vadable tdgger
moves the trigger points above or bebw 0 volts and is
usefullor ounting noisy signals or mnrymmetrical
signals.

J
I

LP
FILTER

Eil
our

I
IN

I
VAR

VAR

tr
AUTO

TRIGGERo. Tdgger Level Input.B'. Gontrol b operated by otating.
The VarlAuto Switch'must be in the lN position forthis
conlrol to rvork. Works on'B'input only.
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FUNCTION COMMENTS

T
The Frequency (bunter automatically detects il a suitable
signalis conn*ted to the EXT REF Input connec'tor. More
precise measurem€nts are possible using a precision exlernal
timebase as the reference. A suitable signal source must be
TTL compatble. The front panel EXT REF indlntor will
illuminate when an external souloe is beirq used.

The intemalTCXO timebase lOMHz signal is available from the
EXT REF connector on the rear. The amplitude of this signal is
approximdely .5v. This signal b not capable of drivirg TTL
bads but can be used to calibrale other instrumenls with
amplilied inputs such as oscilloscopes or frequency counlers.

I
I

The LP Fiher eliminates the Counte/s RF sensitivity that can
cause problems when trying to makE low lrequEncy or audio
measursments. Always recommEndEd when making measure-
ments below 50kHz.
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CONTROL OPERATION

O
PROBE
POWER

Aaessory Power Outlet for Probe
orAmplifier.

5VDC 50MA max.

LCD
BACK
LIGHT

(oPT|oNAL)

AUDIBLE
SIGNAL
LEVER

INDICATOR

HOLD

E
I

On

HOLD

E
I

On

MEAS
TIME
t!!:

-
Momentary

Depress Once

Comes ON with Instrumenl Power up. To turn OFF
Engage'|'IOLD' switch. Slowly depress'MEAS TIM E
once. Slowly depress again to lum on or, recycle the
'POWER'. Turn off 'HOLD'switch.

FUNCTION

Eil
Momentarlly

Depress Once

Inaclive with Instrumenl Power Up. To tum ON engage
'HOLD' swhch. Slowly depress'FUCTION' once.
Depress again to turn OFF. Tum ofl'HOLD'swilch.
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OPTIONAL RECHARGEABLE
BATTERY OPERATION
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The counter can operale several hours (4 hours typbal) from fully charged
internal NiCad batteries. The 'LOW BATP Indicator in the LCD display will
come on when there is only a few minutes of operation remaining. The batter-
ies are charged automatically when the unit is powered by the AC90 Charger/
Adapter. Fullrecharge willoccur in 12 to 16 hours. The baftery packs willalso
charge at a reduced charge rate while the ounler is being operated from lhe
AC90 Charger/Adapter. The counter may be operaled over prolonged periods
by AC Adapter operation with no harm lo batteries as the charge current is
regulated. The batteries should be deep cycled occasionally by allowing them
to completely discharge and fully charge severaltirnes to maintain maximum
battery capacity.

CAUTION
The NiCad batteries should last over severalyears, however, it is recom-
mended that the counter be checked inside periodically for any sign'of battery
leakage or corrosion. Beplace all batteries it any visible darmge is obserued.

To inspect the NiCad battery packs it is necessary to open the cabi-
net. This is accomplished by removing two machine scrcws from each side of
the cabinet and rennving the top covet. Take care not to pinch any of the
battery wires. Excessive currents auld flow damaging the batteries.

CAUTION
,10V AC and External DC Operatlon
A l10V AC,60HzTO 9V DC,500mA, Center-Positive, AC90 Charger/Adapter
is specified for use and is supplied with the counter. This is a nominal specifi-
cation and the adapter supplied with the counter will match the nunter's
requirement exactly. When using external power supplies make sure that the
voltage under load does not exceed 12 VDC. When operating trom an auto'
motive electricalsystem, some means of reducing the voltage to the @unter
must be employed. Automotive voltages in excess of 13.8VDC are @mmon
and may damage the NiCad batteries. lf the @unter becomes excessively hot
to the touch then remove it from the power supply immediately.

t
t
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CALIBRATION

A calibration adiustment opening in the rear of the instrument is labeled
TCXO ADJ". This opening permils access to lhe trimmer capacitor which
provides about a 10 parts per million adjustment range of the time base
oscillator. Use the slow Gate Time for maximum resolution and read a stable
signal of known frequency adjusting the trimmer for correct frequerrcy display.
Calibrate at 10 MHz or higher. The higher the calibration frequerrcy, the nore
accurately the instrument can be calibrated.

Operate the unitfor a minimum of t hour priorlo calibrating. Do not remove
top cover before or during Calibration. Accurate TCXO (Temperature Gom-
pensated Crystal Oscillator) operation requires that the @unter be at thermal
equilibrium with its environment.

Accuracy:
Frequency mode: = tTime Base Inaccuracy tl count

Perlod mode: = tTime Base Inaccuracy tl count ttrigger error.

Trlgger Error: is < .3% per period for sine waves of 40 dB signalto noise
ratio and amplitude equalto sensitivily of counter. For any waveshape, lrigger
error is less than +l- .0025 microseconds divided by lhe signal slope in volts
per microsecond for signalto noise ratio
of 40 dB.

FACTORY CALIBRATION SERVICE
OPTOELECTRON ICS' Service Department provides a calibration
service at the factory. Counters may be shipped for this service
using the Factory Service & Return Policy explained on the last page
of this manual. The olnent charge is $40.00 ($,3S.OO + $5.00 Relurn
Shipping). This price is subject to change without notice. Consutt
factory for currenl pricing at time this service is requested.
OPTOELECTRONICS will provide a Gertificate of Calibration at time
of calibration service, upon request.
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USING THE COUNTER

Low-cost Handi-counters or BenclvPortable erch as the oproELEcrRoNtcs
Model 8030 are rnw being used lor both oonventional laboratory berrch measure
rnents as well as to measure trarsmitled radio frequency signals from a wide variety
of sources (FREQUENCY FINDING). This is possible because the input sensitivityof
this counter is very high by test instrument standards. Until recently, inpt sensitivity
of 10 millivolts was onsidered to be quite good. In fact many of the hb quatity
@ulters today qat cost several times the price of the 8030 have sensilivity specilied
to 10 millivolts. The 8030 uses miniature surface npunt witJe band amplifibr lOs to
achieve sensitivities well below 10 millivolts over a hrge part of its range (below 1
millivolt from lOMHz thtough 600MHz). This makes the 8030 one of the worlds most
sensitMe frequency counters at any price!

Krowing the sensitivity of the counter does not answer the question "How close to
the transmitter rrus{ one be to pick up the trequency?. Severaltactors will determine
the dislance question. The radiated power, type of antenna and radiation pattem, the
frequency of the transmission, the background level of RF, atmospheric conditions,
interference from olhertransmiflers, position of buildings or slructures, weather
conditions, and sun spots will influerrce the distance which one can detect a trans-
mission. As the relative amount of background RF increases, the maxinum distarre
the counter can be from the source to be counted decreases. In unpopulated areas
that have low background levels of RF, distances in excess ot 200 feet have been
repoiled using a 5 watt 2 meterlransmitter. In large metropotitan areas, this distance
may decrease to 50 feel or less. Due to this fact, il is impossible to pedict exact
disarrces for a given localion or set of conditions. when FREouENcy F|ND|NG,
rnaximum distances may be attained by usirrg the appropriate anlenna. OEI offers a
seleclion ol anlennas for this purpose that have been tested to give best results.

Frequency counters are not nearly as sensitive as radio receivers or scanners.
This is not a flaw in the counter but it is due to ils nature. A counter has a broadband
tssponse, that is il is sensitive to allfrequencies at the same lime without having to
be tuned. A radio receiver can only be tuned to one frequenry at a time. The radio
mJ$ be re-tuned to receive a ditlerent frequerrcy. The luning, however, permits the
rdio to be very sensitive at the trequency that it is tuned to. Beceiver sensitivities
can be wellbelow 1 microvott. The counter nu.rst be close enough to the source of
the radio frequency transmission to pick up enough spnalto count. There will
$lica|ly be only one strongesl source of RF lor the counter to count, even in the
presence of two transminers. The counter will not mix two signals together and
display an inconect count.

Counters thal are very sensitive willgive random unstable counts with no singal
present. The sensitive input circuitry will tend to self- oscillate. The lrequency
displayed during selfoscillation has m practicalsignificance. The presence of RF at
sutlicierl amplitude will cause lhe counler to 'lock up' and display the conect counl.
The countercan be forced to not selfoscillate by making it less sensilive. The
@unler operator can very quickly leam to differentiate between self-oscillation and
reading a frequerrcy.
^ severaltypes of RF transmissions cannot be counted by frequency counlers.
Suppressed carrier (single sideband) transmissions, pllse-nndulated-signals lrom
garage door openers of remote contrcltransrnitters cannot be counted. The counter
rrust have continuous RF carrierto count. Very low levellransmitters with radiated
power levels below 10 milliwatts (such as the Radio Shack wiretess microphone) do
not produce enough srgnal to be counted. cordless telephones also have very low
power levels but can be counted using an antenna heH near lhe phone antenna.
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C.lo
.ooJ

FqFT_-

gt{4

HEAA Ttl,lE BilA

g
.  oo l

NOTE I! HX 19 9ELECT AT TEST BESTSTOR PROVTOEg' 
FINE AD.JU9THENT FOn CHg BtAg.

oi
HOLDTT9r{3

FUNCTION

3tf!

OEIO INPUT BIAA Agrr.

+ c65
a! . rur

INPUT A./B
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SCHEMATIC
COUNTEFUDISPLAY MODULE A1

OPTOELECTRONICS INC.
I'OOEL UTCAO3O UNIVEBgAL COUNTEF
SCHEHATTC PASE E OF 4
COUNTEH./DISPLAY I{ODULE AT
OglgEO Flv I

TCTEAT MCOMP
FEgET
LCOTE9T
AooATA XTALA
PFEO
PNEI
G3 XTALI
m
rH
9ATTLOil
INA
M u a
ltaft
lr€ ADA
Ft,.tcT gcL
SATE
INSEL
OIEPTEST
OATAO ADCLK
DATAT ADCS
DATAA TESTO
OATAA

AOORO
ABOHT
ADDA2
ADOF3
ADOF4
TP OEIO

|'{IVEFSAL COUNTEF
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I
I
I
l
'l

)

'l
.J

J
"J

T

vcc: 20
GNO: 10

MEAS T IME

3 . 3 V  B E F

coM t
coMl
coM2
coM2
coMs
soo
s o l
soa
so3
so4
so5
soE
s07
soB
so9
s l o
s l l
9 1 2
s t 3
s 1 4
s t 5
s 1 6
s 1 7
s t a
s 1 9
seo
se l
s22
s23
s24
se5
s2a
327
see
s29
s30
s 3 1
s3e
s33
s34
s35
s36
s37
s3B

BPOv e e  B P t
BP2
BP3
so
s l
s2
s3

VCC: 5 :1
6 N D : 1 r  E E

s7
SB
s9

8 1 0
a l l
s l a

sDA  S13
scL  sLA
SYNC S15
cLK  516
osc  917
A O  S 1 B
A t  s 1 9
A2 s20
sAo sa t
vLcD s22

s23
s24
se5
s?6
ae7
E2A
se9
830
s 3 t
s3a
s33
334
s35
s36
s37
s3a
s39

r 1  r l
72 0e
13  03
1 4  0 4
I5  05
16  06
t7  a7
IB  OA

CLK
6E

TLCS{B

OATA IN

SPLAY DRIVER
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r
r
r
r
r
r
(

t
t
/

/

/

I
d

I

t
f
f

cB12
1N6263A

R63
6K

SCHEMATIC
MAIN BOARD CIRCUITRY

I IAFININ6. ELECTRTCAL SHOCK HAZZARO

BY1
AUOTO

INDTCATOR
OPTION
Ar255K

oFo
CLK

t rE

9-t"  voc



EXTEFI.IAL FEF INPUT

J5
BNC

EXT FEF
BrAS AO.r.

REO
2 . " K

cRt4
1N6263A

OE
PNA139

nFo
CLK

6E

47uF 6 .3V

FF

r - - - - - I
A2

TCXO
tOilHz

- l

I
I
I
I
!
I
I
I

. J

I

p
n
l_
I
f

POT{EFI gUPPLY. TCXO. NTC!d BATTERY OPTTON
OPTTONAL AUOIO TNDICATOR AND AACKLIGHT CIRCUTTFY
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SCHEMATIU

INPUT B BARBRAPH LEYEL AOJ.

INPUT B AMPLIFIER AND BARGRAPH DETECTOR

tM OHM INPUT

INPUT B
r'e

ilc
/

d
d
i
r
r
t
f
d
t
t

c73
?z9F

Fr?4

100K

Hr-
|  . t u F

I nar
v s lK

14
ILP FILTEF

*  c t 5
I aeopFv

R22
9 1 K c l t

aTuF

rT;
T |  

' rur

?
c72

47uF
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. rurJ
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CE

TNPUT B EARORAPH OUTPUT

o2

HMEV4357

H7 too  FS 100

TNOTE: BIAS PtN Tt 9HOWN HITH EACH AMPLIFTER STABE.
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PARTS LIST

L INE  QTY R E F D E S C R I  P T I O N

/

r
t
r
r
r
r
t
t
r
r
t
t
r
t

1  1 A 1

2  L A 2

, 3  1 4 3
/t 1 BYl

5  7  U l r 2 , 5 , 6 , 9 - 1 1

6  l U s

7  L U L z

8  1 U 1 3

I  1 U 1 4

1 0  1 U 7

1 1  1  U E

t 2  1 U 4

1 3  1 Q 3

1 4  2  Q L , z

1 5  1 Q 4

1 6  1 Q 5

t 7  1 Q 6

1 8  6  C R 6 - 9 , 1 2 ,  1 3 ,  1 4

1 9  2  C R I O , 1 1

2 0  5  C R 1 - 5

2 t  I  C R 1 4

2 2  l L l

23  7  L2-A

2 4  1 C l

2 5  2  C 2 , 1 9

2 6  3 0  C 3 - 8 , 1 2 , 1 8 , 2 1 , 3 3 , 3 7 ,

3 9 , 4 2 , 4 3 , 4 5 - 4 6  ,  5 O ,  5 2  ,
5 3 , 5 5 - 6 1 ,  6 4 ,  6 5

2 7  1  C 1 5

2 A  I  C l 6

2 9  I  C 1 7

3 0  2 4  C 2 2 , 2 3 , 2 5 - 3 2 , 3 4 - 3 6 , 3 8 , 4 0 ,

1 1  r 1 4 ,  4 9 ,  5 1 ,  6 6 ,  6 7 r  6 8 ,  6 9 ,  7 0

31 L  C24

3 2  1  C 5 4

3 3  1  C 6 2

3 4  6  C 9 , 1 0 , 1 1 , 1 3 t 7 L r 7 2

3 5  I  C 7 3

3 6  1 R l

3 ?  1 R 2

3 8  1 R 3

3 9  2 8  R 4 , 5 , 8 - 1 1 , 1 4 - 1 7 , 2 0 , 2 7 ,

a o - 1 4 ,  4 6 ,  4 7 ,  4 9 ,  5 4 - 6 O ,  6 4

4 0  4  R 6 , 7 , 1 2 , 1 9

4 1  2  R l 3 ,  2 6

1 2  1  R 1 8

4 3  1  R 2 1

U T C 1 5 0 ,  M o d i f i . d

T C X O ,  t i m e b a s e

I N V E R T E R ,  ,  ( 8 L B  O P T I O N )

A u d i o  I n d i c a r ; o r ,  ( B L B  O P T I O N )

M M I C ,  M A R 6

r c ,  M c 1 o 1 1 6 P
I C ,  T 4 L S O O N

I C ,  L M 3 3 9 N  ( B L B  O P T I O N )

r c ,  7 4 L S 7 4 N  ( 8 L B  O P T T O N )

r c ,  u P B s 8 2 C

I C ,  C A 3 1 9 9 E

r c ,  V R E G ,  7 E O 5

x s T R ,  F E T ,  T M P F 4 4 1 6

x s T R ,  P N P ,  M M B R 4 g 5 7 L

X S T R ,  N P N ,  P N 2 3 6 9 A

X S T R ,  P N P ,  P N 5 1 3 9  ( B L B  O P T I O N )

x s T R ,  N P N ,  P N 2 2 2 2  ( 8 L B  O P T T o N )

D I O O E ,  1 N 6 2 5 3 A

D I O O E ,  P I N ,  H S M P 3 S O O

D I O D E ,  1 N 4 O O 4

D I O D E ,  L E D ,  R E D  T I

C H O K E ,  3 . 9  U H Y

C H O K E ,  1 O O  u H y

C A P ,  L Y T I C ,  4 7 0 O u F  1 6 V  R A D I A L

C A P ,  L Y T I C '  3 3 O u F  l 6 v  R A D I A L

C A P ,  C H I P ,  . 1 u F  s O V

C A P ,  C H I P  2 2 O P F  5 O v

C A P ,  C H I P  3 . 3 p F  5 o v

C A P ,  C H I P  3 3 p F  s o v

C A P ,  C H I P  .  O O I u F  5 O V

C A P ,  L Y T I C ,  4 7 u F  6 . 3 V  R A O I A L

C A P ,  T A N T ,  4 7 u F  5 V  S M O U N T

C A P ,  L Y T I C ,  2 2 v F  6 . 3 V  R A D I A L

C A P ,  T A N T ,  4 7 u F  6 V  O I P P E D

C A P ,  C H I P  2 2 9 F  5 O v

R E S I  S T O R , 7s oHM l /zvt  5x

R E S I S T O R ,  C H I P ,  3 9  o H M  l l B v l  5 l

R E S T S T O R ,  C H r P ,  t s o  o H M  L / A W  5 /

R E S T S T O R ,  C H r P ,  l K  o H M  l / a w  5 l

R E S I S T O R ,  C H I P ,  1 O O  O H M  T . / 8 W  5 T

R E S I S T O R ,  T R I M M E R ,  5 O O  O H M

R E S T S T O R ,  5 1  o H M  1 / 8 W  5 r

R E S I S T O R ,  C H I P ,  9 1 O K  o H M  r / a w  5 x
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DESCRI  PT ION
L INE  QTY

-)

1
-J
-J

7
7
J
.J
.J
.J
.J

J
)

l
l
l

14

4 5
.06

1 7
/+8
t[9

5 0

5 1

5 2

5 3

5 4

5 5

5 6

5 7

5 8

5 9

6 0

6 1

6 2

6 3

6 4

6 5

6 6

6 7

6 8

6 9

, 7 0
7 L

7 2

7 3

? 4

7 5

7 6

7 7

7 a

7 9

8 0

8 1

I R22

1  R 2 3

1  R 2 4

1  R 2 5

1  R 2 8

I  R 2 9

1  R 3 0

5  R 3 1 , 3 2 , 1 8 , 5 1 . 5 2

2  R 3 3 ,  3 4

2  R 3 5 , 3 6

1  R 3 7

1  R 3 8

1  R 3 9

1  R 4 5

1  R 5 0

I  R 5 3 , 6 1 , 6 3

1  R 6 2

2  R 6 5 - 6 6

1  R 2 0 1

1  R Y l

I

1

1

I

1  O 1 B  M P

1  M E 1 7 1 - 4 2 6 3

2  U G 1 0 9 4 U

1  R 1 4 1  3 0 6  0 0 0

1  R 1 1 4  0 e 2  0 2 0

1  R l 1 4  4 2 6  0 2 0

1

1  A C 9 0

?  P H A  O O 2 U N E E N G O O l I

1  P H A  O O 2 4 N E E N G O O l R

3  P H A  O O 2 U N O A N G O O l I

1

I

I

R E s r s r o R ,  c H r P ,  b 1 K  o l l M  1 / 8 w  5 x

R E S T S T O R ,  1 . 6  o H M  l / ? w  5 x

R E S T S T O R ,  C H r P ,  1 O K  o H M  l / a w  5 x

R E S T S T O R ,  C H I P ,  1 . 8 K  o H M  1 / 8 W  5 r

R E S I S T O R ,  T R I M M E R ,  l K  O H M  1 5  T U R N

R E S I S T O R ,  T R I M M E R ,  5 K  O H M  T 5  T U R N

R E S T S T O R ,  C H r P ,  1  M E G  o H M ,  L l A W  5 l

R E S T S T O R ,  C H r P ,  5 1 O  o H M  l / 8 u  5 t

R E S T S T O R ,  C H r P ,  7 5  o H M  L / 8 W  5 X

R E S T S T O R ,  C H I P ,  6 2  o H M ,  L / 8 W  5 X

R E S T S T O R ,  C H r P ,  9 1  o H M  L / A W  5 t

R E S I S T O R ,  T R I M M E R ,  l O O K  O H M

R E S I S T O R ,  3 3 K  O H M  I / 8 V  5 /

R E S T S T O R ,  C H r P ,  4 7  o H M  1 / 8 V t  5 l

R E S I S T O R ,  C H r P  ,  2 . 2 K  o H M  1 , / 8 W  s r

R E S I S T O R ,  T R I M M E R '  . 5 K  O H M

R E S I S T O R ,  T R I M M E R I  1 K  O H M

R E S T S T O R ,  4 7  o H M  l / 4 W  5 /

R E S I S T O R ,  P O T ,  2 5 0  O H M  1 / 8  l n  s H A F r

R E L A Y ,  D P D T ,  5 V  C O I L

P C  B O A R D ,  8 0 3 O

C A B I N E T  A s s e m b l  Y

L a b e l  ,  f r o n t  P a n e l

L e b e l ,  r c a r  p a n e l

F e e t  a n d  B a i  I  A s s e m b l  Y

J A C K ,  D C  P O W E R  I N P U T

c o N N E C T O R ,  B N C

C o n n . ,  B N C  C r l m P ,  B u l k h e a d

C o n n . ,  S M B ,  P l u g

C o n n . ,  S M B ,  P C  J a c k

C a b ' l e '  c o a x ,  R G 3 1 6 U ,  6  ' i n  l n g t h

A C  A D A P T E R ,  9 V  D C  5 O O  M A

S W I T C H ,  P U S H B U T T O N ,  P U S H , / P U S H '  I V O R Y

s v l r T c H ,  P U S H B U T T o N ,  P U S f i / P U S H '  R E D

S W I T C H ,  P U S H B U T T O N ,  M O M E N T A R Y '  I V O R Y

x N o B ,  B L A C K ,  1 / 8  S H A F T

H E A D E R ,  l 4 P I N  D U A L  R O Y J

J A C K ,  2 . s M M  P H O N E '  P C  M O U N T
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INTERNAL ADJUSTMENTS

Clrcutt
Refererce

Rr9

R26

R63

R38 Counter InpJt Blas.

RStl Ed Ref Bias Mi.

R61 Andible indicator Threshold

Functon

Inpt B s[nal lwel
hput b Bargnaph.

Tdggpr Genter Conbol

Pulsating Tone Set Level

Steady Tone Set leirel

Commenls

Use to balance dset befrrean hPut
A and B Bargnph aretUes.

Apply lfl)mV lKtu skremne b hPut B
and check for 50% duty qtde at t g
pln 15 wffi figger cofid
centersd.

Adlust so that odrnt€r tlggels on
150 MHz signal of l€os ttin 5m
mlcro votts amplitude. l{ob: at
ma<imum sensltivtty, cqnfr wil
eelf-oscillate wlilr Input dtdbd.

Bias adjusrnent for oderd
rsference detection clrcnJt Adnt$
for clean suritch over vulst o.gnd
10MHz TTL compataUe dod( Cgrnl b
applled.

Set full counter cloclarbe. lld@
ffnal setdng after adiusdng E
and RGt! to mo/e threshold.

Set with 150MHz, -2() dBm Cgnal
lnto lnput A.

Set wlth 150MHz, 0 dBm dgnal m
lnput A


