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&. CAUTION:',
WARNING -l\I n imum Input voltage 15 IZVO C. Automotive voltages may exceed 'I'2V
causi ng dam age to interna l circuitry. Damage res ulting from excess ive input vo ltage is readily
apparent andwill not be covered under warran ty, Units returned for wammty service that have
damage resulting from excessive supply voltages will incur service charges.

WARN ING · Madmurn ante n na Input signal is +ISdBm (SOmW). Under no circumstanc es
shou ld the APSI OS be direc tly connec ted 10 an RF trans mitter or be used in close pro ximity to ;
rad io traMn itter of more than 5 watts. Damage to the input amplifier- circuitry is read ily appar·
ent .aad will not be covered under warranty . Units returned for warranty servic e that ha ve dam­
age to the Input circuitry will incurservicecharges. . . "



Introduction

1kAPSi'05 Active Pres electce is a narrow bandpass filter that can be manuall y, autom aticall y, or
remotely tuned between JOMHz and 10 Hz. The APSt05 incorporates a narrow 4MHz bandpass fi lter
that can .be coupled with a variety of rad io recei vers or ncarfield devic es .

Frequency counters or nearfiel d receivers typ ica lly need to see a signal that is at least 10 to 15 dB
stronger than th e back ground RF. The APS 105 narrows the bandwidth fro m 2-3GHz down to 4MH z.
The red uct ion in RF background signa l level allows the signal of interest to be more eas ily detec ted.
The AP S I05.can be used in conj unction wit h a variety of comm unications receivers and scanners 10 pre­
vent strong sign al overload and non-linear operation. The fil ter edge can be placed between two differ­
ent.signals to reduce interference.

Tbt ory or Op cntion
The 4M Hz wide bandpass filter is fixed in frequency and het erodyning techniques are used to mix the
incoming Rf with a Loca l Oscillator. The resulti ng sum is passed through lhe filter ( I300MHz nominal
center frequency), and then mixed back.down by the same LO. The Local Oscillator is synthesized and
con tro lled by a microcontroller. The effect is as if the filter had been tuned to the frequency of mteres t.
It is difflCUlt to mechan ically tunc a filter , and the adjustment range is muc h more limited. By usin g this
techniq ue a wid e tuning rang e can he achieved elcc tron ica lly.

Introduction

S~~D07:r: APS lOS is the fixed 4 MH z wide bandpass filter centered at I 300 MH.z- It is ~ust
manufacturedto exact tolerances and each filter is ind ividual ly calibrated. 1bc fi lter IS mac hmed

from copper waveguide material, It has four elements that must be hand soldered to.the cop~ t
and then corrcctly tuned before any signal passes through the filter. The degreeof difficulty IT! P
ducing the fi lter is the major cost dri ver in the APSIOS .

Addit iOlial RF Elemen ts incl ude wide band MMIC am plifiers, vco.Mixers,.~ ~ Synthesize r.
L ine techn iques are used throughout the des ign. Th e Digital portion or thecncunmcl~es a moo
8 Bit Flash Microco ntrollcr. It is socketed to permit futur e firm ware upgrades . .A.C1Ilp-On-?la
16 character LCD di splay has superior contras t and viewing angle: Th e di.splay IS integra ted mtc
switch panelthat connec ts to the main APS l OS boar d through a hlgh-denslty s~ace moun t ~m
An Electro Lumin escent Back Light is used for lo w light and room light ~adablhty. l~ additio i
the push bu tton sw itches, there is a rotary control wi th a push button functi on for se lect mg and t

A Univcrsa l lnp ul AC adapter with regulated 12V output~sWitc~. power ~\lP.Ply tcc~o
and is coo l running even under maximum load..The APS I05 IS supphed With a ~ 2 high qua hty

cabl e with Male BNC connectorsat each end for connecting the APS I05to the mput ofa Neatl

Instrumen t or Rad io Receiver.



Operating Modes
Opualing Mod es
The APSI05 has three operating modes for tuning the center frequency:
l\"' nual Mode

Th.t' opera tor ad~usts the center frequency using the shaft encoder knob on top. Press the knob once,
IWlCe. or threetimes to select the increment in which to tune and then tum the knob.
AUlomat ic Swee p Mode

The filler can automatical ly sweep between two preset frequencies.
Remo te Mode

Permits the APS I05 to be computer controlled through the serial data port. Custom software for
remote modewill be required for operation.

Manu al Mode-
Use shaft encoder knob 10 adjust center frequency
30 detente per comp lete revolution of the knob
Push in to select between I, 10, and SOMHz perdetente
Auto matic:Sw ee p Mod e
UseSweep Button to start and stop
Sweep Rate: I, 10.50 MHz per Second
Minimum Full Range Sweep Period: 20 Seconds
Maximum Full Range Sweep Period: 17 Minutes
Center Frequency Accuracy: +/_O.5MHz
Remote Mode

Serial interface commands are used 10 tune or sweep the APS IOS. The complete listing of available
commands is included on page 13. Custom software will be required

Panel Controts/truncau
Front I Top Pand Controls and Ind icators

ower
the POWER button once quickly and fmnly to tum on the APSIOS. Upon power up the dis

will default to the Center Frequency display. For example:
Ct r Fuq 400 Mhz

*Locb d *
Tum the unit off in the same manner. Automatic sweeping must first be stopped in order to tum T

unit off. Pressand hold the POWER button for two seconds to activate the EL backlight

l\IodeButton
Press the MODE button to select between die five menus: Pgm CENTER FREQ. Pgm SWEEP
START,Pgm SWEEP STOP, and Pgm SWEEP TIME. Note: After 5 secondsof inaclivity the ':
play will default back to the CtrFreq menu.

Setup Button
Press the SETUP button to enter each menu and change values.. NOIe: After S seconds of inact
the display will default back to the CtrFreq menu.

Sweep Bullon
Pressthe SWEEPbarton to start or stop automatic sweeping.

Push I Tune Knob
Press and tum the KNOB to change values for manual or automatic sweeping .



Panel Controls/Indicators

ONe In

Antenna input. Use 50 Ohm antenna with SNe connector to detect incoming signals.

BNC O ul

Signal output 10 connected device. Use ONe to ONe coaxial cable (supp lied) between the ONe out
oCtile APS I05 and the SNe input of the connecting device.

Dat a2 .Smmjack

Used for remote tuning from computer. Note: Software req uired. No software available at curren t
time. Serial interface spec ification is supp lied on page 17 for software deve lopment.

Lock LED

The LOCK LED indicator monitors the synthesizer Jock condition and should always be lit,

Charge LED

ON- When the AC adapter is plugged in the LED wiD stay lit and the batteries will be charged.

IlVDC
Input for the supplied 12 volt adapter.

Opera1
Understandinghow the APSIOSoperates is vet)' important in determining what type of sweepk
Please cons ult the following in help ing you determi ne which sweep is righl for your app lication .

IanualTune
Manual tune is achieved by manually moving the top knob into the desiredcenter freq

cy range. Because the filter is 4MHz wide, the APS105 can actually see frequencies I MHz on I

side of the center frequency. For example, if the center frequency disp lay read 450MHz the AP
cou ld pass a signal from 448MHz to 451MHz. Each time the knob was moved up or down the
4MHz filter would follow that cen ter frequency. The APSIOSmay be manually tuned in I , 10,
50MHz steps. It is recommended when first using the APSI 05to tune to a known transmitting
quency using man ual tune. This will allow you to become familiar in how to use the manual tur
mode. TWling too fast may noI allow the device being used with the APS I05 enough time to do
mine whether there was an actual signal present.

Automad e Sweep
Automatic Sweep is achieved by programm ing a start frequency and a stop frequency

selecting a sweep rate of I , 10, or 50MHz per seco nd. Automatic sweep is useful for sweeping
des ired range to quickl y determine the activ ity of that range.

Sweepi ng in 50MHz per second wi ll allow the APS I05 to sweep its entire frequency range inj
seconds. This may be use ful in finding consistently strong signa ls quick ly. However, it is not I
ommended to use th is sweep rate when looking for weaker and inconsistent signa ls, or when sv
ing a narrow frequency range.



Operation

Sweeping in IOMHz pe r second allows the APS IOSto sweep its entire range in under two min utes.
This is better for sweeping broad frequency ranges. Sweeping in IMHz per second allows the
APS I0 5 to sweep its entire range in about 17 minutes . Thi s is good for swee ping narro w frequency
rang es.
It is recommended to experiment with this form of sweepingfirst . For example, try to tunc a known
tran smittin g frequency using the three d ifferent sweep rates. Also, by altering the programmed fre­
quency range from narrow to broad while using differentsweep rates. Using the fastest sweep rate in
a narro w programmed frequency range is not recommended for op tim um res ults. It is recom mended
that the sweep time be more relative to the programmedfrequency range. For exam ple, sweeping at a
rate of SOMHz persecond in a programmed frequencyrange of 50MHz or less may be too fast for the
connected device to de lect a signa l even though a signal has passed through the filter. Sweeping at a
rate of SOMHz persecondmay be better if tuning acrossa broad frequency range of 200MHz Of

IIlOU. Also, sweep ing at a rate o f I MHz per second over a frequency range of IOOMHz or more may
be too slow 10 Sock onto a signa l that is transmitting at different intervals. Sweeping at a rate of
IMHz persecond may be betterif tuning across a narrow frequency range ofSOMHz or less .
Sweep ing is exce llent for unattended operation where near field s ignals present over an extended time
are recorded, In Sweep modewith a Scou t for instance . all near field signals can be recorded for
boors on end if both devices are supplied with external power.
Pgm CENTE R FREQ
Use this mode when perfonning a Manual TlIDe. Press the MODE button once . TIlecurrent Cent er
Frequencyselected will be displayed. Exampl e: Cbf'req 400 Mhz. Press the SETIJP button once to
enter the change CENTER FREQ menu. Change the frequency using the top knob. Press the knob
do\\ITI to move the cursor below the value to be changed. selecting between I. 10 or IOOMHz. Rotate

Opera t

the knob to change frequency. The select mode will automatically exit 5 seco nds after making tI
ast chang e.

ManllalSHJu p
To start a manual sweep press down on the top knob. Conti nue press ing the knob until the curse
moved WIder the value to be changed. First progra m in ,he desired center fre quency then pl ace
cursor under the value to move fo r sweeping. For examp le. progra m lhe center fre quency to
400MHz. Now p lace the cursor unde r the 40f/..to tune in IMHz steps. To tum! in IOMHz steps {­
the cursor under the 4fl.O. To tune in IOOMHzsteps pface the cursor under the /.00.

Pgm SW EE P STA RT
Use this modewhen performing an Automatic Sweep. Upon entering this mode the c~ent swe
start freq uency will be disp layed at the top of the display. Press the MOD E button tw1ce'. Press
SETUP button once to enter the change SWEEP START menu. Change the frequencyusmg tilt
knob Pressthe knob do wn to move the curso r below the value to be changed, selecting betwee
10 ~ SOMHz. Rotat e the knob to change frequency . After 5 seconds of inactivity the display Y

default back to the CtrFreq menu.

pgm SW EE P STOP .
Upon entering this modethe current sweep stop frequency will be disp layed at the top of the di
Pressthe MODE bunon three times . Press the SETIJP button once 10enter the change SWEE P
menu. Change the frequency using the lop knob . Pressthe knob down to mo ve the curso r belc
value to be changed, selecting between I. 10 Of SOMHz. Rotate the knob to change frequency.
5 seconds of inactivity the display will default back 10 the CIrFreq menu,



Operation

Pgm SWEEP TIM E
Upon enterin g this mode the curre nt swee p lime will be disp layed at the top of the di splay. Press the
MODE button four times. Press the SETIIP button once to enter the change SWEEP TIME menu.
Press the MOD E button to se lect between I, 10, and 50MHz per second. After you have selected the
desired SweepTime, lock it in by pressi ng !he SETUPbutton once . To indica te that the sweep time
has been locked in, an • will appear before and after the sweep time.
For example: • I Mh zlS« • After 5 seconds of inact ivity the disp lay will defaull back to the
Cegreq menu,

Automa tic Sweep
TostQT1 an automatic sweep press the SWEEP button. The ,4,PS/05 will display the start and stop
frequencies as well the flaslting word SWEEPING.

For example: 100 - > 400
S\\'EEPING

To stop an automatic sweeppress the SWEEPbutton.

BAlTERY CHARGE
Plug the supplied 12v adapI:er into the APSI05 to begin charging.

BACKLIGHT
To activat e the backlight press and hold the POWER button for two seconds. The backlight will
remainon until turned off. To tum the backlightoff press and hold the POWERbutton for two sec­
on<h.

Sp «irtUtiODS
FrequencyRange:
Inpul lmpedance:
Filter Bandwidth:
Ultimate Rejection:
Insertion Loss:

Ripple in Passband:
Coupling:
Maximum Input signal:

Specificati

IOMHz- IOOOMHz
500lun
4MHz at -3dB typical, constant with tune frequency
3G-6OdB typical
IOMHz·800MHz OdB
800MHz· 9OOMHzOdB - IOdB
9OOMHz · IOOOMHz 0dB - 35dB
O.7dBmax .
AC
U6V (+l5dBrn . 32mW)



Specifications

Power

Battery Pack: 6 cell, 7.2V, Ni-MH ISOOmAH
External Power: 12V DC 35OmA,600mA during battery charging
Battery Charge Time: IS Houn
Battery Discharge Time: Approximately 4 hours
Adapter: UVACI3 lOO·240VAC 47-63Hz Input, 12VDC +/- 5% 1.25AOutput

Physical
Size: 6~H x 3.85~W x t.4~D

Weight 1 Lb.

RFConnector Type: Female ONe
Supp lied wi th l r Coax cab le with male BNe connectors, TAtOOS telescoping whip antenna, and
UVACn universal input 12V adapter.

1\

Applicatk
Typical App lications

e following applications are a representative sampling to show the possibilities for employing
APS I05. These app lications employ the APS I05 with some other Optoe lectro nics prod ucts. n
arc undoubtedlymany more applications involving many diverse types of receivers and detector

Although one of the most commonly asked questions is "what pick up distance can I expect wb
using the APS I0 57". it em not be prec isely answered. The way in which the APS IOS works is
reduce the background RF and it is only a secondaryfunct ion to provideany gain. The improve
ment in pick up distance wi ll depend upon the effect of reducing the other signa ls that compete'
the desired signal. As a rule ofthwnb, when using the APSI05 with a nearti eld device such as ,
Scout , a ,lOX improvement in pick up distance may be observed , Th is is can not be guaranteed
because It depends upon a number of factors that may change fro m location to location. The ex:
pies below are typical of APSI0 5 applications but are by no means comprehensive.

APS IOS & See ut
Place the TAl ooS antenna on the input BNC of the APS IOS. (Other antennas can be used for sl
ic frequencies of interest See the OpIoelectronics Catalog for avai lable antenna options.) Use I
BNC· BNC cable supp lied to connect the APS I05 output to the Scout antenna input Place the ~

into FILTER and CAP11JRE modeby placing both slide switches in the UP position. Because 1
Scout takes very rapidmeasurements of a signa l before displaying that frequency, it is recomme
that when using the Seoul with the APS IOSthat manua l tune or a very slow automatic tune be u
Using a fast manual or automatic sweep can be too fast for the Scout to ca pture even if there is:
nal presenl



Applications

Configured this way. the APSIOSand Scoutcombination will record all frequencies in the nearfield
(strong RF carriers that are 15-20dB greater in amplitude than the backgroundRF floor). The Scout
will record the frequencies and number or bits on each. In addition. the Scout can Reaction Tune a
CI-S or AR8000 /8200 communications receiver for monitoring the frequencies that are cap tured.

APSIOS &: Xplore r J RII
Tbe hookup is similar to lhe above exam ple where the APS IOS is connected to the Antenna. The
Xplorer can be operatedin sweepmode with or without blocks. The effective pick.up range of this
combination should prove to be greater than with the Seoul Signals can be listened to and locked
OUl Use the Hold button on Xplorer to lock it 10any signal of interest, The APSJOScan be taken
out of automatic sweep mode and manually tun ed to the signal of interest, In automatic sweep mode
both the Xplorer and the APSI05 would be sweeping at the same lime. However, it is virtually
impossible to have both units synchro nized in their respective sweep times and ranges. For that rea­
son it is recommended that manual tune be used for best results with the Xplorer and RI I.

APSIOS & Opt orom
The APSI05 can be usedin conjunction with the Optoeom Communications Receiver to reduce inter­
ference and 10 lock into distant or weak.signals. The improvement in weak signal performance is dra­
matic. The APS105 can be connected to outside antennas but it has no internal protection against
lightning so it should be removed when not in use. In the same way. the APS105 can be connected to
any communications receiver or scanner.

Applicati '

Using the APSIOSWith Radio R«eh"en
Additional broadband gain will almost never prove useful when applied to an adequate radio rece
a". Tbe APSI05 may prove useful tmdercertain circumstances where the effect of the filter can
prove useful. It should not be thought of simply as an amplifier.

Note, that the APSI05 will be of little or no benefit to a receiver with superior characteristics. \\
the APSI05 will provide dramatic results when used with Near Field devices, the application of t
APSI05 with a conventional radio receiver requires specific circumstances 10 be beneficial. In g
eral, those circwnstances are where multiple signals are mixing together or where RF conditions
such that the effects of extemal filtering are benefICial. Even in thoseconditions. the weakness (I

the APS105 mixers and front end components will be tested in the same way that the those in the
receiver were when by itself.



Calibra tion

Calibrati on
Th is is the factory c alibratio n procedure present ed here for refere nce only. It require s the use of a ca
brated spectrum analyzer and trac king generator.

In order to compensate for the fact that build tolerances in the fabrication/alignment o f the APSI OS.
1030hz (nomi nal) center frequency wavegui de filter will be severa l MHz o ff frequency , a buih in calibra ­
tion feature has beenadded to the con trol software for the APS IOS Active Prese lector. Dueto the
method used for se tting the PLL synth es izer. the CALIBRAT ION mode MUST be used when aligning
the wave gu ide filter. Th is is necessary to insure thai the syn thesizer is set to the prope r frequency for fil­
ter alignm ent. Onc e the alignment is complete. a 'calibration factor' is set 10 compensate for the toler­
ances discus sed abo ve.
The follow ing describes the: steps nec essary in using the ca librat ion routine contained in the embedded
software for th e Model APS-IOS:
I) Power on unit. Annunciator should be in the Manual Frequency entry mode.
2) Us ing the shaft encoder co ntrol set the center frequ ency (as indicated on the LCD disp lay) 10
500 MHz. Make sure that the digit pointer is at the xl po sition upon comp letion . Allow the unit 10 time
out, LOCK ED should be indicating on theLCD displa y.

Th e unit must be set 10 this freq uency o nly 10 enter the cali bration routine.
3) Whi le holding downthe SETUP bcncn, press the shaft encoder push butto n.

CAL ENABLED shoul d be indic ated on the LCD disp lay.
4) At this po int, the techn ician ma y align the filter if desired . It is impo rtant tha t the cen ter freq.
is aligned with in +/- 4 MHz of 1.3 GHz , otherw ise calib ration will not be po ssible.

Ca libra t:

On ce alignme nt is comp lete (if an alignm ent was actua lly needed) , the shaft encoder is
cd ": 4 MHz to cent er the filter respo nse as viewed on the netwo rk analyzer, etc. Even thoug h it
poss jble 10 move the filter response more that +/-4 MHz, on ly theselimits will be allowed.
6) Press the: sh~ft encoder pushbutton once more to comp lete theoperation. CAL CO M­
PLETE s~uld be indicated on the LCD display al this poinl The displa y will also reset to 500 ~
and the ca hbration factor information will bestored in NVRAM. This ca libra tion infonna tion wi
used each time the un it is po wered up.

!) Inspect the display ce nter frequen cy and compare with the netwo rk analyzer response tc
IIISlUe agreem ent between di sp lay and filter center frequenc y.

Note: Optoelectron ics is not responsible for any m isalignment resulting from th is proc edure 1ft

:~~:=Uires rea lignment it will bedone at the c urrent labor rates of the Optoelectronics 'serv

. ·ilt er llignment

It is~ poss ible to adjust the fil ter with the power supply board and battery pack in place. 11is r
considered likely that filter re-alignment will ever be necessary. The four screws in the side of tJl
ter~kt not be turned because it is very easy to de-rune the filter . If any issues deve lop COncC11
filter align ment, con tact Optoel ectron ics first.
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Seria l Int erface Specincatlon

Serial Interface Specification

lnitiate Sweep
Abort Sweep
PauseSweep
Resume Sweep
Set ManualFreq,
Set Start Freq,
Set Stop Freq.
Set Sweep Rate
Request SW Rev
Enable Battery Charger
Disable Banery Owger

Serial Interface Specificat

Comman d Set Deta ils:
INITI AT E SWEEP· Enables Sweep Process starting from the start freq .

clw e:FE FE ra ta 20 FD
Response :

OK: FE FE ra taFB FD
ERR: FE FE ra ta FA FD
ABOR T SWEEP· Aborts Sweep Process and retwn s unit 10the Manual Entry Mode.

Srruclure: FE FE ra ta 21 FD
Response:

OK: FEFErataFBFD
ERR: FE FE ra ta FA FD
PAUSE SWEE P • Temporari ly PAUSES Sweep Process.

Slructure: FE FE ra ta 21 FD
Response:

OK: FEFErataFBFD
ERR: FEFErataFAFD
R.F.SmlE SWEEP· Reswnes Sweep Process from last Frequency.

Structure: FE FE ra ta 23 FD
Response:

OK: FEFErataFBfD
ERR: FEFEl1ltaFAFD
S ET MAN UAL fREQ- Program the Center Frequency .

Slroclure :F'E FE ra ta 24 bcd3 bcd2 bedl bcdO FD

F1JI1JRE
F1JI1JRE
FlITURE

CI-VAddress :
Unit will internally set for an interface address of 98 hex.
CommandSet:

20h
2Ih
22h
23h
24h
25h
26h
2Th
28h
29h
JOh

Communicationparameters:
DATA RATE: 9600 BPS
START BITS: I
DATA BITS: 8
PARITY: NONE
STOP BITS:
MODE:



Serial Interface Specification
SET MAN UAL FREQ- Program the Center Freque ncy.

Structure: FE FE fa ta 24 bedJ bcd2 bedl bcdO FD
BCD3 _BeDO REPRESENTSTHE FREQUENCY IN MHz

PROGRAM- 550 MHz
FE FE fa ta 24 00 05 05 00 FD
PROG RAM - 1000 MHz
FEFE ra ta 24 01 0000 00 PO
Respon se:

OK: FEFErataFBFD
ERR : FE FE ra ta FA FD

SET START FR EQ Program the Sweep Start Freq uency
Struct ure: FE FE ra ta 25 bedJ bcd2 bed l bcdO FD
scm _Be DOREPRESENT THE START FREQUENCY IN MHz

PROGRAM - 10 Mhz
FE FE fa ta 25 00 0001 00 FD
PROGRAM - 50 Mhz
FE FE ra ta 25 00 0 1 00 00 FD
Response:

OK: FE FE ra taFBFD
ERR : FE FE fa ta FA FD

Serial Interface Specificati.
SE T STOP FREQ Program the Sweep Stop Frequency

icture:FE FE ra ta 26 bedJ bcd2 bed I bcdOFD

nCDJ - BeDO REPRESENT THE STOP FREQUENCY IN MHz
PROG RAM· 900 MHz
FE FE rata 260009 0000 FD
Response:

OK: FE FE rataFBFD
ERR: FE FE ra ta FA FD

SET SWEEP SPEED Program the Sweep Speed
Stmcrure.Fli FE ra ta 27 bcdOFD
Where bcdOrepresents:
00 I MHzlSec
01 toMhzJSec
02 100 Mhz/Sec

PROGRA M - 10 MHzlSec
FE FE ra ta 27 01 FD

Response:
OK: FE FE ra ta FB FD
ERR : FE FE ra ta FA FD



Antenna Recommend ations

Following is a list c r antennas ava ilable through Optoelectron ics. The APSI05 comes supplied with
the TAlOOS telescoping whip antenna. The frequency range of the TA looS is 100-600MHz.

RD27
26-ISOMHz 1,2,3

RD 50
40-60MHz

RDi SO
144-165MHz 2,3

RD440
44O-480MHz 2,3

RD800
500MHz-IGHz 1,2,3

DB32
IOOMHz-IGHz

Theseantenn as may be purchasedsepara tely or in different comb ination packs referred to as
Antenna Pakl , Antenna Pall and Antenna PakJ . 1be TAtOOS is included in all Antenna Packs.

Factory Serv

"KOPUCT WARRANTY
cclectro nics, Inc. warrants all products and accessories for one ( I) year aga inst defects in mal
and workmanship to the original purchaser. Products returned for warranty service will be

repaired or rep laced at Optoelectronics' option.

Specifical ly excluded are any products returned under th is wananty that upon examination, have
been modified, had unauthorized repairs attempted , have suffered damage to the input circuitry fr
the application of an excessive input signal, have suffered damage to the charging circuitry or inll
nal batteri es from the application of excessiv e voltage, or sho w other evidence of misuse or abuse
Orecelecnonics reserves sole right to mak e this determination.

No other warranties are expressed or implied. includ ing but not limited to the implied warranti es
merchantability and fitness for a particul ar purpose. Optoelectrontcs, Inc. is not liable for conse<j
lIaldamages.

WARRANTY
Products under warran ty must be returned, transporta tion prepaid, to Optoelectronics ' service cen
All parts rep laced and labor performed underwarranty are at no charge to the customer .

NON·\,"'ARRANTI'
Products not under warranty must be returned, transportation prepaid, to Optoe lectronics ' servic e
center. Factory service will be perfonned on a tim e and materials basis at the service rate in effe
the time of repair. A repairestimate prior to commencem en t of servic e may be requested Retur
. hipp ing will be added to the service invoice and is to be paid by the c ustomer .



Factory Service

RETURN PO LICY

The Optoe lectronics Service Department will providerapid turnaround o r your repa ir. No return
authorization is required. Enclosecompl ete information as follows :

I. Copy of sales recei pt if under warnnty.

2 . Deta iled desc ript ion o f prob lem( s) .

3. Complete returnaddres s and pho ne number (UPS stree t address for USA).

4. Proper packaging (insurance recommended). Note : Carriers will not pay for
damage if items are imp roperly packa ged.

5. Proper remittance including return shipping, if app licable (VisaIMasterCard
num ber with ex piration date , Money order, Company PO, ete.). Note :

. Person al checks are held for a min imwn o r two weeks before shipment.
The Optoelectronics logo is a registered trademark of Optoelectronics, Ir

AdW"ess all items to : Optoelectronics, Inc.
Service Department
5821 NE 14th Avenue
Fort Lauderdale, FL 3333 4

Copyright 1999 Optoelect ronics, Inc.
5821 NE 14th Avenue
Ft. Lauderdale, FL 33334

lfin questio n. con tact the factory for assistance. Service Department: (954) 711-2050.
Monda y - Frida y 8:30 AM to 5:00 PM Eastern Time.
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