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HANDICOUNTER®MODELMl FEATURES

TheOptoelectronics MooelMl HandiCountcr is a fullrange, tOHzto over
2.4GHz,pocket: sizedinstrumentthat representsa substanuall eep forward in
featuresand capabilities. TheModelMl usesan imbeddedmicroprocessor along
with the po....erful OElOcounterIe to provideedvarced featuressuchas Digital
Filtering, DigitalAutoCapture(aula hold), DataStooge, and 5cria1 DataOutput.

FEAnJRES

• Digital Me!'mode(pat pend) preventsdisplay of random noiseand oscillation

• Digitalauto capture(pat pend) lockscounterdisplay on first reading to pass the
filter.

• ARM/STOREbuttonstores and recallsfreqoerces from a three registerstack.

• LowPowerConsumption5 hours battery operation.

• Digitalammunications port permits data logging on a PC with ModelCXl2
RS232C converterandOpIoLog soItware.

• 10DigitLCDwith availableEl back light foroptimum viewingunder all
lighting conditions.

• HighSpeed250MHzdirectcountwith 1Hz per secondresolution.

• 10gate times from100microsoo>nds to 10secondswith 13milliseconds between
measurements.

• Highimpedanceand50ohmamplifers for fullrange10Hzto 2.4GHz coverage.

• Ultrasensitive16segment RFsignalstrength bargraphoperates Independently
ofrounter.

APPLICATIONS
TheModel Ml excelsasa veryhighperformance handheld instrument that canbe
used forgeneralpurpose frequencymeasurement. TheModel Ml hasmuch

t:~=~z:r~~i~:1~~u;~~~:~~~~~~des.
maximumpossibledistances usingan optional antenna.Forin circuit measurement
of frequencesfrom oscillators or test points,the IMeg input impedanceamplifier
canbeused witha scopeprobefordirectconnection.



RF Signal St rength Barglllph
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Frequ-.q lei Seg menl Full Sc.Ie
27 MHz 30J microvolts 10 millivolts

150 MHz 400 microvolts 12 millivolts
450 MHz 1 millivolt 20 milhvolts
850 MHz 1 millivolt 20 millivolts

FEATURES CONTINUED

TIlE MICROPROCESSOR- OElOADVANTAGE
Theinternal microprocessor digitally filters the RFsignalfrequencies and reduces
spuriouscounting. AUof this is done \'o;thout relyingon the signalstrengthto
exceedsomearbitrary level. ensuringreliableperformance in today's densesignal
environments . Proprietarysoftware monitors the incoming RFforstablecoheent
signals, and only whentheseconditionsare satisfied will the cocntbepresentedto
tbe uset.

Internal memoryallowsthe ModelMl to storethe last threefiltered frequencies for
laterexamination. Thisfeatureallowstotallyunattendedoperation- the ModelMl
canbeturned on andwillsilentlyrecordthe frequency eX any nearbyradiotraffic.
Atany time later. the ModelMl's memoriescan berecalled to checkthe resultsof
an extended monitoringperiod.

DIGITALCOMMUNICATIONS PORT
TheOptoelectronks' ModelMJ handheld frequency counteris equipped w;th a
TIt asynchronousserial inttrlace whichallows the units to beconnected to a
pesoeal computer for the purJOSeof reeding frequency information.Thethree
wire interfaceis accessible via a l /&h inchstereophone jack.and consistsof
Receive DataITJP), TransmitData<RING), andS;gnaJ Ground (SHIEW). An
externalRS-232C interfaceconverter(MooelCXl2)is requiredto converttheTIL
signallevelsto RS-232C levelsrompatiblewith most personal computers.

An accessory RS232C converter, ModelCXI2,. permitsinterfacing the Model Ml
directlyto the serialportci a PC TheCXl2comeswitha PCcompatible data
klggingprogram. Checkwiththe factoryforpriceand availability.

SPEOFICATIONS

Ampiit ..: , .. _Ohm so Ohm

Impedance : 1Meg Ohm, 30 pF SOOhmVSVv'R<2:1

R~: 10Hz .roMHz 1OMHz-2 40Hz (28GHz typ )

Sensitivity: <l()nV 10Hz - 10MHz, <SmVO 10MHz
<2liTlV 10M Hz • 50MHz <:JX)uVO 1SOMHz

<3mV 0 800MHz
<1()nVO 1GHz
<50 mV 0 240Hz

.. ..imum 1npu1: 100 V RMS 15dBm , SOmilM-atts

Frequency Display Resolution
L685f slgndican t dtgit displayed (LSD) as B fln:tx::Jn of Gate rme and Range

-.... GaI.TIme LSD Sample [qptay

200MHz 100rricroseconds 101% 2500ClMHz
00 ',"""", 1KHz 25O.0C0MHz

0' '"""'" 100H z 250 .(0) OMHz
1 '"""'" 10Hz 250 .(0) 00MHz

1 '"""'" 1Hz 250 00l 000MHz
10 """"'" 1Hz 250 ,(0) ()(X) OMHz

24GHz 0064,"""", 10KHz 240000MHz

064 '"""'"
1KHz 2400,COOMHz

64 eeccee 100Hz 2400 lXlOOMHz•• secceoe 10Hz 2400,lXlOOClMHz

Tme~~b:

13milisecx:nds ,all
Ranges and Gale trees

Diep.y: 10 Digli(120 segTlIlI'lt }
LiQJid CrystalDisplay, DecinaI
atMHzpostirn

Size : 4,9' hir;tl x2.8' widex 1.4'Deep
CAbinet: Extruded aunrun, black pant

filish
Power: 9VOC,250MAusngrrodeI

/>COO wall plug adapter.
s-;.Hoursoperalicn fremi1lemal4 cell NiCadPack. 16 hoI..f recharge lrem AC
adapter charger. 138V aJlardwe socrce mJSl be redJced to <lOV10prev91t
overcharge and overheetng a !he M;xjeI M1.

0pI....
TCX03O: Precism +1-,2ppm 2).4O'Cl~e$Iabilitytlm9 base Facby i1stalled
CX12: RS232a:nverter, p«mIs i1tertacilg !he ModelM1 directlyIDee serial port a aPe

TheCX12 canes WIIh!he0pk>L0gdata IoggIlg progr<m



CONTROLS

PWRON/OFF Thisslideswitch turns on powerto theModel Ml
HandiCounter". TheMocIcl Ml can operateeither froman internalNiCadbattery
pack, or from the modelA~ walladapter/charger. When operating from the
A(W adapter/chargcr, the battery packwill beautomaticallycharged whenthe
power switch is in either theONor OFFposition.Tuming on the power to the
Model Ml initiatesa 1.05C'C011d testofallLCDsegments.

AMP 1 M OHM/SO OHM Thisswitchselectseither the 1 MegOhm high imped
anceamplifiers,or the.50Ohmamplifiersand prescalers. Whenthisswitchis in the
50OHMposition. the two RANGE switcheslabeled200MHzand 8lJMHz/3GHz
becomeactive.and theINPlITAlB and FUNCTION push buttonsaredisabled.
Whenthe switchis in the I MOHMposition, the INPUTAlB andFUNCTION'
push buttonsare enabled.and the RANGEswitchesare disabled.

RANGE200MHz Whmthe.50 Ohm amplifiers areseected, the RANGE
switch isective. When in the nlMHz position. frequencies beween lOMHzand
250MHzcanbe counted. Thisis the direct rount (not prescaed) 50Ohm range.

RANGE2.4GHz Whenthe RANCE200MHzswitchis in the 24GHz
position,a divide by64prescaler Idividesthe input frequencybya factorof 64
prior tocounting)extendsthe rangeof the counter to over 2.4GHz. Thecounting
timeand resolutionis adjustedas shownin the specifications.

ARM/STORE Wheneithcr theCAP1UREor RECALL mode is
selected,this push button is active.

GATE TheGAIE pushbutton selectseitherthe gatetimeor
the numberof averages.dependingon the functioncurrentlyselected, TheGAIE
push button is disabled whentheRECALL mode is seected ,

DIGITALAUTOCAI'fURE'"
Filter Mode Turnon the ALTER switchto reducerandomcounting,
noise,and falsesignals.A unique digitalfilteringalgorithmpermitsonlymeaning
fu] measurementsto bedisplayed.Thismakesusing the MOOel Ml mucheasier
and makes frequency findingmuch morepowerful, becausedistantor short
duration frequenciescan bepickedout of thebackground clutter. In the FILTER
mode,theGATELEDblinkseach timea measurementpassesthe filter.To make
the filtereven more effective at eliminatingfalsecounting,a higherlevelof filtering
canbeselectedat powerup byholdingdown the GAIE push button until the
depteytestappears In this mode,the digitalfilteralgorithmIS moreselective.

L
;:wrnng the ModelMl 00 withoutholdmgdown the GAIE push buttonselects the
normal filteralgonthm

•

Capture Mode When the RLTERswitchandCAPTURE switchare
both turned on. the ModelMl is in the powerfulDIGITAL AlITOCAJTIURE
mode. In thismode, the ARM/STOREpush buttonswitchis active.Whenthe
ARM/STOREpush button isdepressed.the next measurementto passthefilter
willbedisplayedand storedin menory. Whilearmed, the FREQUENCY annuncia
tor flashes.Whena measurement passesthe filter,the FREQUENCY annunciator
stops flashing,and theGATE LEDblinksonce.Eachtimethe ARM/STORE push
button isdepressed, the nextmeasurementto passthe filteris displayedand stored
in memory. Threeinternalmemoryregisters(RegisterX.RegisterA,andRegister
B) allow the most recentthreemeasurementswhichpassthe filterto be remem
bered and recalled.

Rtall Mode RECALL mode is selected by turningoff the RLTER
s",,-itch and leavingtheCAPlUREswitch00 . In thismode,the frequencies stored in
the three memory registers can be displayed. Whenneitherthe A nor Bdisplay
annunciator is on. RegisterX is beingdisplayed. Depressingthe ARM/STORE
push button displays RegisterA. Depressingthe ARM/STORE push buttona
secondtimedisplaysRegisterB.Depressing the ARM/STORE push buttona third
timedisplays RegisterX again,and so on. RegisterXcontainsthe most:recent
measurement;RegisterA contains the secondmost recent measurement;and
RegisterBcontainsthethird most recentmeasurement. No measurementscan be
made when the RECA LLmode isactive.

BACKUGHTINSTRUCTIONS
Ibclclight ON Youmust hold the ARM/STOREbuttonas you tum powe-on
the ModelMl. Thismustbe done eachtime the ModelMl is turned off or loses
power.

""'kUgh!OFF Thebacklightis turnedoff by turningoff the po_ of the Model
Ml

ABO AutonulticBacklight OFF
The ModelMl featuresan Automatic Backlight OFFfeaturethat allowsfor extended
battery life while the Backlight is on.Thisfeature willtum offthebacklight ten (10)
seconds after the lastfunctionchange hasbeen made. Thebacklightwillonlycome
on witha functionchange.

Standard Mode Filterand D pture featurt.art turned off.
TheModelMl featuresan Automatic Backlight OFF featurethat allowsforextended
battery life whiletbe Backlight is on Thisfeaturewill tum off thebacklightten (l0)
SBDndS after the last function change hasbeen made. Thebacklightwill only rome
on with a functionchange.



CONTROLS Backligh t Instructions Continued

FiUn Mode Filter function is on and Capture is turnedoff
TheABOfeaturewill tum offthebacklight ten nO) secondsafter the last function
changehasbeen made. or any frequency activity.

Capture Mode Filter function is 00. and Captureis turnedon
TheABOfeaturewilltum offthe backlight ten nO)secondsafter the capture
featurehas beenarmed. Thebacklightwillonly rome on when a functioo. change.
rearmingcapture rrode, or a frequency has been captured.

Captured Frequmcies Vif'Wi ng Mode RIterfunctionis offand
Captureis turnedon

TheABOfeaturewilltum off thebacklightten (10) secondsafter thechangingof
the memory Iocatioos. Thebacklightwill only rome on with a functionchange.

NOTE:Whenthebacklightinverteris powered on there maybea low levelaudible
to....

DATA INTERFACE

GENERAL
TheMOOeI Ml HandiCounrera is equipped with a TIl asynchronousserial
interfacewhichallowsthe unit to beconrected to a personal computer for the
purJU'oe of reading frequency information.The three-wireinterfaceisaccessible via
a miniature stereophonejack,and consistsof Receive Data(lIP), TransmitData
(RING), andSignalGround(SHIELD). AnexternalRS-232C InterfaceConverter
(MooelCXl2)is required to converttheTIl signal levelsto RS-232C levels
compatible wi th most personal computers.

ELEcn UCALSPECIFICATIONS
Thefollowing electrical parameters are specified relative to Signal Ground
(SHIELD).

Receive Data (TIP)

LOGIC "0",0 -0.7 Vdc (50uA max.load current)
LOGIC"1",2.0-5D VDC(50uA max. load current)
Transmit Data(RING)
LOCIC"0":0-0.45 Vdc (l.6 mA max.sinkcurrent)
LOGIC"}": 24-5.0 VOC(60uA max.sourcecurrent)

DATA INTERFACE

COMMUNICATIONS PARAMETERS
Thefollowingcommunkatons parametersare used for both Receive Data(TIP)

andTransmit Data(RING).
Data Rate 4lI(lbps{+/-2%) ~rtBits: 1
DataBits: 8 Parity. NONE
Stop 6;15' 1

OATA PRartlCOLSPEOFICATIO" S
In order to readfrequency informationfrom the ModelMI. the host computer
must send an ASCllCarriage Return<CR> character (ODH.or 130) to the counter
via theReceiveData(J1P) signal.

Thecounter will then respondby sendingeIevmASCD charactersto the
hostcomputer via theTransmitData (RING) signal.correspondingto the most
recentsuccessfulcountermmswement. Theelevencharacterswillconsistd the
tm-digit count, plusan ASCD Period <> character(2EH, or 460) to markthe
position of IN!decimalpoint.Leadingzeroesof the counterresuHare blankedby
replacingthem with A5CDSpace <SP, characters(20H,co320) . Strlht ro>mp/ts
bdow.

Gatetime Measured frequency Serial interfaceoutput
om S 52.500 MHz <SP><SP><SP><SPx5><2><.><5><ll><tl><O>
0.15 146.750 MHz <SP><SP><t><4><h><.><1><5><O><O><O>
1nS ~32595MHz <SR><9><O><B><.><3><2><.5><9><5><O>
10.05 444.975MHz <4.<4,<4,<..<9,<7,<5,<0,<0,<0,<0,

Thedata receivedfromthe serialinterfaceisonly valid when the FREQUENCY
functionis selected.If thePERIOD, lNfERVAl.,.or RA110 functionis selected,the
serialinterfaceoutpul: data is meaningless. In NORMAL mode,the serialinterface
output data represents the mostrecentfrequency measurement. When FILTER
mode isselected, the serialinterfaceoutput data representsthe mostrecent
frequency measurement which passedthe filter. Wheneither CAPlUREmode or
RECALL mode is selected, the serial interfaceoutput data represents the most
recent lycapturedfrequency.
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USING THE COUNTER

HandiCounters~are unique in theirabilityto findRFtransmission frequencies
quickly.Immediateresponseto frequencies that are10to 16dBgreater than the
backgroundRFfloor is possible. Thisis simplydoneby movingthe HandiCounter"
into the nearfieldofthe radiotransmitter.The nearfieldis the areacloseto the
antennawherethe fieldstrengthis high but fallingoffrapidlyas distanceincreases.
Thisiscomparedto the far fieldwerethe fieldstrengthis lowbut remainsfairly
constantovergreat distances.HandiCounters<ll workwellat relativelyclose
distancesand canmeasurea transmission frequency rapidlywithout havingto
tune throughtheRFspectrum.

Several factors mayprevent a stable frequencycounterreadingeven whenthere is
a bargraphresponse. Amongtheseare:
• Thesignalissimply toosmall.While the Model Ml is vel)' sensitiveit can not
workwith extremely weaksignals.
~ Amplitudemodulation(AM). Sincethe counterismeasuringthe zerocrossings
of the signal,it issensitiveto the amplitudeofthe received signal.Amplitude
modulatedsignalssuchas1V videocarriers,aircraftradios,garagedooropeners,
etc. canbedifficult to countsincetheirpeak amplitudemaybehighenoughto
causea largebargraphindication, but the valleyis too lowin amplitude for reliable
counting.AMsignalscanbeveryfrustratingin thisregard,lookinglike a signal
that should easilycount and yetnevergivinga stable count.
• Multiple signals~ TheMOOel Ml wide-bandfrequency countermay notbeable
to separateadjacentcarriers.ThefM broadcastbandisa goodexampleof this,a
20MHzwide bandwithchannelson 200kHzcenters. In anycity,numerousstations
will exist withina givenarea.It is possiblethat none of the signalsare ID-I5dB
higherthan the restand thismakesaccuratecountingdifficult.

The table belowgivesactualtestdata showingthedistancesthat various transmit
terscanbepickedup withand without usingthe ModelMI, in a typicalmetropoli
tan RFenvironment. If you livein a particularlyquietlocationyour results maybe
better.

T\'PICALRFPICKUPDISTANCES

Transmitter Type Counter only CounteriAPSI04
Cordless Phone 1 foot 120feet
CBRadio 25 feet 500feet
VHFTwoWay Radio &Jfeet 1/4 mile

10

ANfENNA SELECTION
Theultimateperformance of thecounterwillbe compromised if the best possible
antennais not used. If onlya singletypeofantennais available,it should beof the
telescoping whip UHF/VHFtype. For maximumpick up distances.theantenna
used shouldbe tuned for the frequency bandof interest. For example,with cellular
frequencies, a cellulartypeofantennawithmaleBNCconnectoris essential for best
results. Themodel RD800 rubberduck or modelGP800 ground planeantenna will
givegood results.TheGP800 is moreexpensivebut will givethe maximum
possibleperformance(pick up distance). Checkthe Optoelectronics Catalog for
availableantenna packages.

OPERATIONALCHARACTERISTICS
Multiple Transmissions
If two transmittersare operatingat the sametimewithin the pass bandand they
appear to havethe samesignal strength, then the bargraph willdisplaya strong
signalindicationbut the counterdisplay will notstabilize. Tocompensateyou must
movephysicallycloserto the transmitterof interestuntil the counterseesits signal
as 10 to 15dBgreaterin strength.
Overdriving the Counter
TheModelMl can beoverdrivenin the presenceof a strong RFsignal. Inthis
situationthe bargraphwill alsodisplaya strongsignalindication. It maybe
necessary to reducesigna1 levelby movingawayfromthe sourceor removing/
shorteningthe antennabeforethecounterbeginsto count properly.

Multipath cancellation
Thedistanceat whichthe signalcanbedetectedmaybe much greaterthan the
distanceat whichit canbecounted.At850MHz the wavelengthisabout35emand
multipathcancellations canrepeatat verydose intervals. Asyoudecreasethe
distancethe problemgoes away. If you are in a vehicle,best resultscanbeobtained
whenyou cometo a completestopand the transmitteralso stopsmotion, providing
a stable signalwithout rnultipathdropouts.Alwaysoperatethecounter on the
fastestmeasurementintervalpossible. Usethe display hold switchas necessary. It
is helpfulto know the availablefrequencies in the area to assist in determining
whenyou have an accuratereading.

11



USING THE COUNTER CONTINUED

USEWITHAPSI04
Allbroadbandcountersare subjectto two fundamentallimitationsin their sensitiv
ity.The firstis the noiseof theelectronsmovingthough the.circuitry,of.thecou~tcr
input circuitry. Fora typical3GHzbandwidth frontend, this results In input~se
floorofabout ·'7l)jBm.Sinceany desired signalto becountedmustexceedl~ level
by 10-15dB so the countercanreliablycount zerocrossings, the limitingsensitivity
is -44to -60dBm. Thisfigure is approachedbyOptoelectronics' counterswhen
operated in a laboratoryenvironment,but there isanother.more limitingfactor
when attemptingto countradiatedsignalsusing an antenna.

Unlessyou find yourselfon a desertedPacificisland,the signalyou intend to
measureis not the onlyone reachingthe counter.Oncean antenna isattached to
the counter,everyRFsignalbesidesthe one of interestbecomesa so~n: of
interferenceand the secondsensitivitylimitation.Thelevelof these incidental
signalscanbequite large,in fact,and usuallyis the limiting factorin frequency
counterlowlevelperformance. LocalAM,FMand TVtransmittersbroadcastwith
hundreds of kilowattsand yieldan RFbackgroundthat obscuresall measurements.
Again,sincethe desired signalmust exceedall othersby 10-15dB,this ~ifference in
levelcanonly be achievedby gettingthe countermuchcloserto the desiredsource
than to the interference.

Themost effectiveway to increaserange is to use the Optoelectronics' Active
Presclector. Thisunit addressesboth of the limitationsdescribedaboveby imple-
mentinga narrowbandpassfiltertunable overan extremelywide~uency range.
Wheninsertedin the signalpathbetween theantennaand counter,this has two
effects:
- The narrow4MHzbandwidthpassband removesmost interferingsignals,
allowingonlysignalsat the centertuned frequencyto pass through to the counter.
The apparent increasein sensitivity can be 40dBor moredepending on the levelof
the interferingsignal.
-Sincethebandwidthof the measurementsystemis reduced,the 3GHzbandwidth
noise floorlimitationis alsoreduced.Gainin the ActivePreselector correspond
inglyboostssignallevelto take fulladvantage of thebandwidth reduction.

12

The4MHz bandwidth of the filterwascarefullychosenas the bestcompromise
betweensensitivityimprovementand frequencyagility. As coveredabove,the
reductionin bandwidth eliminatesinterferingsignalsand broadband electrical
noise. Therefore. narrowingthe bandwidth generally resultsin greater sensitivity
(thisconcept. carried to an extreme,is whatmakes typical communications. .
receiversverysensitive- with bandwidthsof 15kHzor so). Unfortunately, if this
narrowingis carriedtoo far, the signalcan be extremelydifficultto findunlessyou
alreadyknow what frequency it is.Thisofcoursedefeatsthe purpose of usingthe
frequencycounter altogether. The4MHzbandwidth of the APSI04representsa
good balanceof sensitivityimprovementand easeof use.

13



RECHARGEABLE BATfERY OPERATION

Thecountercan operateseveralhours from fullychargedinternalNiCad-balterics
whenthe "PWR" switchis in the "SAIT'or "'ON"position. Thebatteries are
chargedwhen the unit is powered bythe ACOwgerl Adapter and the '1'WR~

switchis in the~AC.(}lC' position. Full recharge will occurin 12 to 16hours. The
batterypacks willalsocharge at a reducedchargeratewhilethe counter is being
operated from theAC-Clwgerl Adapter. If theoptional N;C>d30battery packis
installed the rechargetimewillbethe sameas bcehbatterypacksare charged in
parallel Thecountermaybeoperatedover prolongedperiodsby AC Adapter
opeatice with nohann to batteries asthe charge eurrmt is regulated. Thebatteries
soooldbedeepcycled occasionally byallowingthemto completelydtscbarge aed
fullycharge several times to maintain maximum batterycapacity .

CAUTION
ThrNiCad Wttt'rYs should lastsmml ytms. hcrtm:~. it isrtamrmendtd thatIIr CllUnftr

btchtdd insideaf!"tht firstyou <1 0J>"l'fi0n ,",'''Y sisn <1batmy - 8" oramastm.
Rq>taa all bat1mts if"'Y risibkdamagl:~_.

To insptd tlr NiUdlntterypocks it is necessary to~ theOlbind. This is«rem
p/md byrrmaving ttro-m"" smws from """ end<1 fhtOIbinet andmnoving lht top
ctJm'. riWam notlopinchmryofthtbattny UlirtS.~cumntscouldflow
dmmging lht bat"",,.

CAUTION
110VAC au £.rtmuJ1 DC Optnltion
A HOVAC. 60HzTO9VDC•.lOO-5OOmA. Centn·PosiIire. AC-eh<ugrrIAdaptn ~
specified foruseandissupplitd witht~ amnter.Thisisanominal~iorI andIht
adapter supplitdwithIN counterwillmatch tht counter's rtquimrrnt tmetly. Whm
using tnemtll power suppliesrmktsure IlVltthevoltiJge under load does notexatd12
VDe'. Vv'htn operatingfrom anautomotrre e1edrial1system,~ 1tl'tln5 of miudngthe
voltagttotherounttr mustbeemployttl. Automotive voltages in erass of 13.8VOCare
common andmay damagt theNiCad batteries. If therounttr tmmJes exassm-ly hottothe
touch lhen ....ave ~ from !he pou'" supply imnrdiat<ly.

CALIBRATION

A calibrationadjustmentopening in the instrumenttop cover is labeled MCAe.
Thisopeningpermitsaccessto the trimmer capacitorwhichprovidesabout a 10
parts~r million adjustmentranged the timebaseoscillator. Usetheslow Gate
Timefor maximum resolutionand reeda stablesignalof known frequency
adjusting the trimmer forcorrectfrequencydisplay. Calibrate at 10 MHzor higher.
Thehigher the calibration frequency, the moreaccurately the instrumentcan be
calibrated.

If thisadjustment is everunableto bringthe oscillatorintocalibrationthl3l thereis
a secondadjustment insiderefunnj to as C2. Thea ad~tmmtis a coarseadjust
trimmerandcan beused10bringthe fineadjust trimmer(0) intorange. Remove
the instrument top rover to accessC2.

AccurM:y.
Frequency mode = ± rune BaseInaccuracy ± 1count

Period mode =±Tiime Base Inaccuracy ± 1 COJnt ±trigger€'I'1'a" .

Tngger Error: is < .3'JD perperiod for sinewavesof 40dBsignal10noiseratioand
amplitude equal to sensitivityof counter. Forany waveshepe,biggererror is less
than ± .0025 rmcrosecoods dividedby the signalslopein volts permcrcseccod for
signal to noiseratioof 40dB.

FACTORY CAUBRATlONSERVICE
OPTOEU CfRONICS'Sevke Departmentprovidesa calibrationserviceat the
factory. Counters maybeshipped for this serviceusing the FactoryService &:
ReturnPolicyexplainedon thelast pageof this manual. Thecurrentcharge is
$40.00 ($35.00 +$5.00Rct:um Shipping). Thispriceis subjectto changewithout
notice. Consult factoryfor current pricing at timethisserviceis requested.
OPTOEUCfRONICS will provide a Certificate of Calibration at time of calibration
service, upon request.
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PRODUCTWARRANfY

OPTO£UCTRONICS,INC.warrants all productsandaccessoriesfor one It) year
againstdefectsin materialsandworkmanshipto theoriginalpurchaser. Products
returned for warrantysevce MIlberepaired 0' replaced at OPIOEUCTRONICS'
option.

Specifically excludedare any productsreturnedunder thiswarranty that, upon
examination..bavebeenmodified. hadunauthorizedrepairsattempted, have
suffereddamage to the input circuitryfromthe applicationof an excessive input
signal.havesurfeed damage to the chargingcircuitry or internalbatteries from
application ofexcessive voltage CI' showother evidence of misuseor abuse.
OP1O£U CTRONICS reservessole right to makethisdetermination.

No other warrantiesare expressed or impled, includ ing but not limitedto, the
impled warrantiesof merchantability and fitnessfor a particularpurpose.
OPIOEUC1RONICS, INC. is oot liablefor ronsequentiaI damages.

FACTORYSERVICE& RETURN POLICY

FACTORY SERVICE
W.ur.anty: Products tlJ'ldt'rwarranty must hi' retI.u'nOO, tr~tion prepaid, to
OPTOELECTRONlCS'FL L..auderdaI~ServiCl"Cmh'r , All parts replacOOandlabor
performed under warrmty is at no charge to the customt'!"o

Non-W.m1nty: Productsnot under warranty rnU5t be retumed.lrat5pOl1<1tion prepaid. to
OPTOEUCTRONICS'Fort lauderdale ServiceCentt"!'. Factoryservice willbe performed
oo.atimt'and matl'rialsbasisal the serviceTatein efft'd:at the timeof repair. A repair
~matto pnor 10 0JIJ'Itnl'f1L1'Dl("f of servicemay be requested. Return shipping will be
added Ie ltwllt'nicrinvtJiaoand is 10be paid by custoo'lt'r.

RETURNPOUCY
The OPTO( U CTRONlCS sevce Ol'partmmt will provide rapid turnaround atyour
repair. N.omwnaulhoriz.atioo is requin.'d Donot cause delay~ ~ wmpl.E.'tt'
informabDn_ foDow!I:

I. Copy cl sal I'l!'Cl'iptitundt.Twarranty.2""""" doo<ription 0/ probk'm(' ).
1 Com~h'tum~ and phonenumh.or(1Jf'SStrt'l'taddress for USA)
4. ProptT J*....ging(Insurance reoxnmended). Note:Carritonwill rot pay for damage if

ib."ms1ft imrroJ"'-'rly padaged
5. Prope- rerrn lW&.Y includingreturn shipping.if applicable(VlSA. MasterCard number

....itheJ: pU. bon dale, Money Order , CompanyP.O., etc.)

Addrns 1.11 itrms to: OPTOELECTRONlCS, INC.
SERVICE DEPARTMENT
5821N.F-14lH AVENUE
FT. lAUDERDALE. FL .m34
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If in question, contact the factory for a~~i~t.mct':

St-'fVice Department (954) 77)-2050.
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