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SAFETY SUMMARYThe general safety information in this part of the summary is far both operating and servicing personnel. Specific warnings andcautions will be found throughout the manual where they apply, bul may not appear in this summary.OPERATORSome laser devices that can be used with this instrument areconsidered to be an acute hazard to skin and eyes from directProtective housings and safety interlocks must beprovided and operational to prevent exposure of the operatortothis radiation. All equipment incorporating lasers must be in-stalled in accordance with Federal  Regulations  as defined inHHS Publication FDA 88-8035 available from:OfficeofCompliance(HFZ-300)
Genter for Devices and Radiological Health5600FishersLaneRockville,Maryland20857

TermsInThisManual

| WARNING | WARNING statements identify conditions orpractices that could resuit in personal injuryorlossoflife.

P6703 CAUTION statements identify conditions orpractices that could result n damage to theequipment or other property.Do Not Operate in Explosive AtmospheresTo avoid explosion, do not operate this product in any explosiveatmosphere unless it has been specifically certified for suchoperation

SERVICEUse Care When a Signal Source is ConnectedTo avoid personal injury, do not touch expased  connections andcomponents while the converter is connected to power suppliesorasignalsource.
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SPECIFICATION

DESCRIPTIONThe TEKTRONIX P6703 is an analog optical-to-electricalconverter which converts an optical input signal into an outputvoltage for display on an oscilloscope  equipped with theTEKPROBETMinterface.Theconversionislinearwithinput
optical power and allows the system  to function as an opticalpower meter with high speed analog capability. The conver-sion is calibrated for a gain of 1 V/mW when the input signalis in the 1300 nm band. The approximate response  at otherwavelengthsintherangeof1100nmto1700nmcanbedeterminedbyagraphlocatedontheconverterbodyandin
this manual (see Figure 1-1).

UseoftheTEKPROBE"interfaceallowstheoscilloscope
to interrogate the converter to automatically  determine anddisplay the proper scale factor (in watts) and set the inputtermination  to the required  50-Q. An oscilloscope-controliedrated offset  of 0 to 1 mW is also available through thisinterface. Input to the converter is through an SMA-style fiber opticconnector (FC style available in Option 01, ST style availablein Option 02). Most manufacturer's SMA-style connectors arecompatiblewiththisconnector.ACCESSORIESTheP6703isshippedwiththefollowingstandardacces-

sories:1 Instruction Manual1CarryingCase

Part numbers, options,  optional  accessories, and relatedproductsarelistedin"REPLACEABLEPARTS"(Section6).
P8703 1-41
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Table1-1

Optical CharacteristicsCharacteristic Performance RequirementSupplemental informationWavelengthRange1100 to 1700 nm.? Calibrations made at 1300.Optical input Accepts fiber up to 100 pmcorediameters.NA°<0.29.

Offset Compensation Oto1 mW.inputDynamicRange

0to1mWat0mWoffset.0.9to2mWat1mWoffset.
SeeFigure3-1.

MaximumOpticalInputfor

2mW(offsetat1mW).®

Linear Output 1 mW (no offset).Absolute Maximum Nondestructive 10 mw?OpticalInput
InputConnectorUncertainty<0.15dB?*Performancerequirementnotcheckedinmanual.

>NumericalAperature,

P6703
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TABLE1-2(CONT)ElectricalCharacteristics

CharacteristicPerformance RequirementSupplemental InformationOutputLoadRequirements
502+1%

PowerRequirementsTEKPROBETM interface.10mW? +15 Vde +4%, 20 mA max.*+5 Vde + 4%, 60 mA max.?-5Vde+4%,60mAmax.*<10mVripple(20Hzto500kHz).

P6703
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RELATIVE SPECTRAL RESPONSE 1.31.2
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Figure1-1.NormalizedSpectralResponse.P6703
1-7





OPERATINGINSTRUCTIONSINTRODUCTIONThissectionofthemanualisintendedtofam
operatorwiththeuseoftheP6703OpticalConverter.NOTEUponreceipt,savetheshippingandpackagingmaterialsforreuseshouldreshipmentbecomeneces-
sary.Referto"MAINTENANCE"(Section6)forfurtherinformation.

CONVERTERHANDLINGrizetheTheP6703anditsaccessoriesshouldbehandledcarefullyatalltimes.Avoiddroppingtheconverterassemblysince
damageandmisalignmentofthephotodiodeopticalassemblymayresult.Thedustcapshouldbeinstalledovertheendoftheopticalinputassemblywhenafiberopticconnectorisnotattached.Avoidcrushing,excessivelybendingorcrimpingthe

fiberopticcables.

P67032-1
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NOTE

The stepped connection itself will connect with theconverter, butthe alignment willbe poor without the useof a shor, plastic sleeve. If a sleeve is used to improvealignment  it may become lodged in the converter  andbe difficult to remove.Adapter cables that aid in connecting many popular opticalconnectors are available (see "OPTIONAL ACCESSORIES’).Theconverterusesarodlenstofocusthelightfromtheendofthefiberontoalargearea(300-microndiameter)photodiode.Theuseofthistechniquemakestheunitreadilyadaptabletoalargerangeoffibersizesandnumericalaper-tureswhilemakingitrelativelyinsensitivetominormisalign-mentofthefibersintheconnector.TheP6703iscalibratedforawavelengthof1300nm.Foranyotherwavelengthintherangeof1100nmto1700nm,theconversiongaincanbedeterminedfromtheresponsivitycurveshownonthecon-vertercoverandin"SPECIFICATIONS"(Section1,Figure
1-1).

Output

The P6703 converts input optical power (0 to +2 mW) intoa corresponding output voltage ranging from—0.1 Vto+1.0V(into a 50-Q load, an output ratio of 1 V output from 1 mW ofinput at 1300 nm). The converter output is displayed as mWor pW on the oscilloscope screen.OffsetTektronix oscilloscopes equipped with the TEKPROBETM(Level2)interfaceincludeacalibratedoffsetfeature.TheP6703makesuseofthisfeaturetooffsettheconverteroutputlevelsothatspecificportionsofthedisplayedsignalcanbe
easilyanalyzed.

Thisfeaturewillalsosimplifydriftandrelativepowermeas-urements.TheeffectthattheoffsethasondynamicrangeisillustratedinFigure3-2.The11000SeriesOscilloscopein-structionManualprovidesamorecompleteexplanationof

TEKPROBETM interface capabilities and operation. Pleaseteferto"THEORYOFOPERATION’inthismanual(Section3)foradditionalinformationonconvertersignaldevelopment.

P67032-3





THEORYOFOPERATION
INTRODUCTIONThissectionisintendedtoprovideageneraldescriptionofhowtheP6703converterdevelopstheoutputsignal.TheP6703canbedividedintothefollowingfunctional

blocks:

1.OpticalInput2.OffsetCircuit3.HighFrequencyAmplifier4,FlexibleCircuitBoardandInterconnects
1.OpticalInputTheopticalinputtotheconverterissuppliedthroughtheinputfiberopticconnectortoalarge-areaphotodiodethatistolerantofminormisalignment.

Theopticalsignalisfocusedonthephotodiodesurfaceby

means of a rod lens. Photons are absorbed at  the photodiode,generating a current  proportional  to the optical input power.Theconverteriscalibratedsothatthiscurrentisconvertedto1V/mWwithanoptical-inputwavelengthof1300nm.(Theresponsivityofthephotodiodedependsonthewavelengthoftheinputsource.SeeFigure1-1forresponsivityatother
wavelengths.)

2.OffsetOperation
Anoffsetcurrentcanbeusedtocompensateforoffsetdriftoftheconvertercircuitandamplifier,andtoallowthelinear

operatingregionoftheconvertertobeadjustedinaccordancetotheinputsignal.(Figure3-2illustratestherelationshipbetweenoffsetandlinearoperatingrange.)Whenused,a

controllingcurrentlevel(offset)issuppliedtotheinputoftheHFamplifier.

P67033-1
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For lowest noise a large feedback resistor is desired,  butthisalsodecreasesbandwidth.IntheP6703afirststagetaedbackresistorof750Q(Rr-SeeFigure3-2)allowsa
bandwidth  of 1 GHz to be achieved with an equivalent  inputnoiselevelof<1:W.OverallamplifiergainissetbyR1016togiveanoutputof1V/mWinto50Q(calibratedat1300nm)

(SeeFigure5-1).

4.FlexibleCircuitBoardandInterconnectsTheflexiblecircuitboardincludesafactory-programmedROM(U1010)thatstoresdata(suchasconvertermodel,identificationnumber,andcodinginformation)fortheoscillo-scopesystem.Italsoprovidesthesignalpathandintercon-nectionsfortheoffsetfunctionfromtheoscilloscopesystem.P6703
Ln4VoutVout="ReTinFigure3-2.TransimpedanceAmplifier.





PERFORMANCE CHECK PROCEDUREPURPOSEThe "PERFORMANCE CHECK PROCEDURE’ is used toverify  the converter’s  performance  requirements as listed in“SPECIFICATION”(Section1),andtodeterminetheneedfor
readjustment.Thisproceduremayalsobeusedasanaccep-tancecheckandatestoftheconverterafterrepair.TESTEQUIPMENTREQUIREDTestequipmentdescribedinTable4-1isacompletelistofequipmentrequiredtoaccomplishboththe"PERFORMANCECHECKPROCEDURE"inthissectionandthe"ADJUST-MENTPROCEDURE”inSection5.Testequipmentrecom-

mendedistheminimumnecessarytoprovideaccurateresults;therefore,substituteequipmentmustmeetorexceedthespecificationsoftheequipmentlisted.Detailedoperatingin-
structionsfortestequipmentarenotcontainedinthisproce-dure.Shouldadditionaloperatinginformationbeneeded,refer

totheappropriatetestequipmentinstructionmanual. These procedures  were written for use when the converteris used with an 11000 Series Oscilloscope system. Proce-dures  or portions  of procedures  may vary when converters areusedinotherconfigurationsorsystems,orwith11000Seriessystemswithfirmwareupdatesnotavailableatthetimeof
publication.

LIMITSANDTOLERANCESThelimitsandtolerancesgiveninthisprocedurearefortheP6703converterundertestonly.Testequipmenterrorisnot
includedexceptasnoted.

PREPARATION

Beforeproceedingwithchecks,allowsufficientwarm-uptimefortestequipmenttostabilize(typically20minutes).Each

ofthefollowingcheckscanbeindependentlyperformed.P6703 4-4
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Table4-1(Cont)TestEquipmentRequiredttemDescriptionPurpose
RecommendedExample

7.OpticalReferenceReceiver

Risetime&Aberrations.

ORTELCORPMODELPDO50PINphotodiodewithappropriateconnectorsandcablesorequivalent.

8.TDPulserTestFixture

Risetime&Aberrations.

TektronixPartNumber067-0681-01.

9.50-QPrecisionBNCcable

Risetime&Aberrations.

TektronixPartNumber012-0482-00or
equivalent.

10.LowCapacitanceAlignment
Tool

Alladjustments.

TektronixPartNumber003-1364-01or
equivalent.

11.DigitalPrescaler

Bandwidth

TektronixDP501orequivalent.

12,50-QPowerDividerBandwidth
TektronixPartNumber015-1014-00or

equivalent.®RequiresTM500orTM5000-Serilaspowermodulemainframe.P670343
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2.OutputZero

EquipmentRequired(seetable4-1):
Oscilloscope System (Item 1)a. Set oscilloscope mode to MEASURE, and OFFSETto 0.b. Set the oscilioscope system for 10 1.W/div. (The oscillo-scope trace should be at center screen.)c.PlacetheprotectivecapovertheP6703opticalinputandconnecttheP6703totheoscilloscopesystemverticalinput.DisplaytheoutputwaveformoftheP6703.d.Measureoutputzero.

e.VERIFY-thatP6703outputzeroiswithin10+1Wof
0.0pW(withoutanopticalinput).

3.ConversionGain
NOTETheconverteroutputisequaltothedisplayedoutput

minus the vertical offset, and is greatly affected by itsrelationship to the linear operating region of theamplifier.  To ensure an accurate  display, the usershouldmakecertainthatthedisplayiswithinthelinear

operating region in all checks.PleaserefertoFigure4-1forthischeck.

Equipment Required (see Table 4-1):OscilloscopeSystem(Item1)OpticalSource(Item2)OpticalAttenuator(Item3)

OpticalPowerMeter(Item4)P67034-5
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a.Connecttheopticalattenuatorbetweentheopticalsource
and the optical power meter.b. Adjust the optical attenuator to provide 0.5 mW at themeter.

c. Connect the P6703 to the oscilloscope system verticalinput. Set the oscilloscope  system to display 100 uW/div.d. Set VERT OFFSET to 0 (with no optical input to thP6703)..e.ConnecttheopticalattenuatoroutputtotheP6703input.7.MeasureandnotetheP6703outputMEANvalue.
g. Adjust the offset for + 0.5 mW. ,h.CHECK-thattheMEANvaluehasnotchangedmore

than+75pW(t15%). 5. Risetime and AberrationsEquipment Required (see Table 4-1):Oscilloscope System (Item 1)Optical Source (Item 2)OpticalAttenuator(Item3)

Electrical Pulse Generator (Item 5)OpticalReferenceReceiver(item7)TDPulserTestFixture(Item8)50-QCable(Item9)

a. Connect  the Pulser input (through a 50-Q cable) to thepulse generator HIGH AMPL output, and the pulser output totheoscilloscopesystemverticalinput.
P6703 4-7
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S500CABLE

OPTICALREFERENCE

RECEIVERTDPULSER

P6703

OPTICALATTENUATOR

OPTICALREFERENCECONNECTIONSCONVERTERCONNECTIONS

6465-06

Figure4-2.RisetimeandAberrationCheckSetup.P670349
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6.Bandwidth

PleaserefertoFigure4-4forthischeck.
EquipmentRequired(seeTable4-1):OscilloscopeSystem(Item1)DigitalPrescaler(Item11)

OpticalSource(Item2)50-2PowerDivider(Itam12)SignalGenerator(Item6)
OpticalAttenuator(Item3)a.Connectthegeneratorthrougha50-Qdivider.b.ConnectoneoutputofthedividertotheDigitalPrescalerinput.ce,ConnecttheoutputoftheDigitalPrescalertotheTriggerinputchaneloftheoscilloscopeverticalamplifier.

d.Connecttheotheroutputofthedividertotheoptical
sourceRtinput.9.Adjusttheoscilloscopesystemfor4divisionsofsignaldisplay(at100ns/div).

{,Settheoutputofthesignalgeneratorto1GHzandthetimebasetoins/cm.g.Adjustfortriggereddisplayandaveragefor16cycles(toimprovestability).h.Checkthatsignaldisplayis>1.4Divisions.Thisis-4.5dBopticalwhichisderivedfromthe~3dBoptical(-6dBelectrical)P6703specificationcombinedwiththe-3aBelectri-cal(~1.5dBoptical)scopespecificationat1GHz.P67034-11
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ADJUSTMENTPROCEDURE

PURPOSEThissectioncontainstheinformationnecessarytoperform
converter gain, offset gain, and offset zero adjustments for theP6703 Converter. The adjustment procedures  are not in-tended  to be troubleshooting guides.  However,  any deficiencyfound during the performance  of each  adjustment step shouldbecorrectedbeforecontinuing.TektronixFieldServiceCentersandtheFactoryServiceCenterprovideinstrumentrepairandadjustmentservice.RefertoSection6forfurther

repairinformation.

Thetopcoveroftheconvertermustberemovedtomakethefollowingadjustments.InstructionsforremovingthecoversaregiveninSection6((MAINTENANCE’). TEST EQUIPMENT REQUIREDTest. equipment described  in Table 4-1 is a complete list ofequipment required to accomplish  the Adjustment  Procedure.(However, item 1, the Oscilloscope System,  may be any 11000SeriesOscilloscopeandverticalplug-in.)

These procedures were written for use when the converterisusedwithan11000SeriesoscilloscopeSystem.Proceduresorportionsofproceduresmayvarywhenconvertersareusedinotherconfigurationsorsystems,orwith11000Seriessys-temswithfirmwareupdatesnotavailableatthetimeofpubli-
cation.

P67035
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e.ADJUST-converteroutputzero(R2024)sothatthe
converteroutputis0.

f.Connecttheopticalsignaltotheinputoftheconverter.
g.  ADJUST - converter gain (R1016)  so that the converteroutputis0.5mW(thesameastheopticalattenuatorreading).2.AdjustOutputZeroandOffsetGain.EquipmentRequired(seeTable4-1):scopeSystem(item1)AdjustmentTool(item11)

a.Connecttheconvertertotheoscilloscopesystemverticalamplifier.
OUTPUTZEROR2024

OFFSETGAINR2010

GAINR1016

P6703
Figure5-1.AdjustmentLocations

5-3
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MAINTENANCE

This section  contains information  for  performing preventive  and corrective  maintenance and instrument repackaging instructions.PREVENTIVEMAINTENANCECLEANINGTopreventelectricshockorshortingofcomponents,Avoidtheuseofchemicalcleaningagentswhichmaydonotperformpreventivemaintenancewhilethecon-damagetheplasticsandcircuitboardusedintheverterisconnectedtotheoscilloscopesystem.converter.Inparticular,avoidchemicalscontaining...oo,.benzene,toluene,xylene,acetone,MEK,orsimilar
Preventivemaintenanceconsistsprimarilyofcleaningandsolvents.Foradditionalinformationonrecommendedvisualinspection.Whenperformedonaregularbasis,preven-cleaningagents,consultyourTektronixServiceCentertivemaintenancecanpreventinstrumentbreakdownandmayorrepreseniative.improveinstrumentreliability.Frequencyofmaintenancedependsontheseverityoftheenvironment.Aconvenienttime

toperformmaintenanceisjustbeforeaperformancecheckandcalibration.P67036-1
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The following basic procedure may be useful in locating andisolating a malfunction in the converter (refer to disassemblyprocedures provided later in this section to gain access tospacificassemblies):
a, Ensure that all interconnections and mechanical com-ponentsarefunctional.
b. Check the photodiode assembly by removing it andchecking it on acurve tracer. The reverse-bias leakage currentshould be <5 uA at 15 V. Diode response can be checked bydirecting a bright light (such as a flashlight) into the the opti-cal-input connector. DO NOT disassemble the photo-diode/lens assembly (see CAUTION  under "ASSEMBLYREPLACEMENT”inthissection).
c. Check the voltage levels at the junction of the flex circuitboard and the main circuit board (refer to circuit diagrams  in“REPLACEABLE  PARTS"). if there is a problem, separate thetwoboards.P6703 d. Recheck the voltage levels where the flex board wouldconnect to the main circuit board. If the voltage levels on theflex circuit board are incorrect, the problem is most likely in theflex board. If the voltage levels on the flex board are correctwith the main board disconnected, the problem is most likelyonthemaincircuitboard.

OBTAINING REPLACEMENT PARTSOrdering PartsWhen ordering, to ensure receiving the proper parts orassemblies, include  all of the following  information with yourorder:

1. Instrument type (including modification  or option num-bers).2. Description of the part (if electrical, include the circultnumber).
3.TheTektronixpartnumber.

6-3
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FlexCircultBoardRepiacement
To replace the fiex circuit board:a. Remove the top cover.b. Carefully  pry up the main circuit board, photodiode, andBNCassemblies.
c. Disconnect  the BNC assembly from the main circuitboard.

CAUTION
The flex circuit board (as well as the main board) areeasilydamagedbyexcessiveheat,andtheconnec-tionsfromtheflexcircuitboardtothemainboardare
close together. To ensure proper operation of the con-verter:

1.Useonlysilversolderandatemperature-control-ledsolderingironwithamaximumtiptemperatureof
600°F.

2.Keepthesolderingironcontactasbriefaspos-
sible.

3.Observeandnotethepositionofallconnec-tions.Checkthattherearenoshortsoropensbeforereassemblingtheconverter.

RUNSIDE

FLEX BOARD <nJYAQO"\ASO
FLEXBOARD

DOUBLES BACKONTO MAIN BOARDP6703
Figure6-2,FlexCircultBoardReplacement.

6-5
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d. Carefully unsolder the flex board from the BNC assemblyand the main circuit board.e. Carefully solder the new flex circuit board to the maincircuit board and the BNC assembly.f. Reassemble (by reversing the disassembly procedure)the BNC and the converter body.Main Circult Board /Photodiode Assembly Replacementa.Removethetopcover.
b. Carefully pry up the main circuit board, photodiode, andBNC assemblies.c. Remove the BNC assemblies  from the main circuitboard.d. Carefully unsolder the flex board from the main circuitboard.

e. Carefully solder the flex circuit board to the new maincircuitboard. f. Reassemble (by reversing the disassembly procedure)the BNC and the converter body.BNC Assembly Replacementa. Remove the top cover.b. Carefully pry up the main circuit board, photodiode, andBNCassemblies.

c. Remove the BNC assembly from the main circuit boardand unsolder the flex circuit board connections.d. Carefully solder the new flex board to the BNC assemblyand install the new BNC assembly on the main circuit board.e. Reassemble (by reversing the disassembly procedure)the BNC and photodiode assemblies and the converter body.P6703 6-7
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REPLACEABLEPARTSPARTSORDERINGINFORMATIONReplacementpartsareavailablefromorthroughyourlocal
Tektronix,inc.FieldOfficeorrepresentative.ChangestoTektronixinstrumentsaresometimesmadetoaccom-modateimprovedcomponentsastheybecomeavailable,andtogiveyouthebenefitofthelatestcircuitimprovementsdevelopedinourengineeringdepartment.(tisthereforeimportanttoincludethefollow-inginformationinyourorder:Partnumber,instrumenttypeornumber,serialnumber,andmodificationnumber(ifapplicable).Ifapartyouhaveorderedhasbeenreplacedwithaneworimprovedpart,yourlocalTektronix,Inc.FieldOfficeorrepresentativewillcontactyouconceminganychangeinpartnumber.FIGUREANDINDEXNUMBERSItemsinthissectionarereferencedbyfigureandindexnumberstotheillustrations.ITEMNAMEInthePartsList,anitemNameisseparatedfromthedescriptionbyacolon(:).Becauseofspacelimitations,anitemNamemaysometimesappearasincomplete.ForfurtherItemNameidentifica-tion,theU.S.FederalCatalogingHandbookH6-1canbeused.

INDENTATIONSYSTEMThispartslistisindentedtoindicateitemrelationships.Followingisanexampleoftheindentationsystemusedinthedescription
column.

12345Name&DescriptionAssemblyand/orComponentAttachingpartsforAssemblyand/orComponentDetailPartofAssemblyand/orComponent

AttachingpartsforDetailPartPartsofDetailpart
AttachingpartsforPartsofDetailPart

AttachingPartsalwaysappearinthesameindentationastheitemitmounts,whilethedetailpartsareindentedtotheright.Indentedpartsarepartofandincludedwith,thenexthigherindentation.Theseparationsymbol---*~--indicatestheendofattachingparts.P67037-4





Fig.&IndexTektronixSerial/AssenblyNo.fr.No.PartNo.EffectiveDscontQty12345Name&DescriptionCode__Mfr.PartNo.tl206-0406~00iCOMPBOX,TOP:W/LABEL,P670380009206-0406-00~2206-0407-001COMPBOX,BOT:W/LABEL,P670380008206-0407-003672~-0267-001CIRCUITBDASSY:MAIN80009672~-0267-00(STANDARDONLY)
872-0268-001CIRCUITBDASSY:MAIN80009672-0268-00(OPTION01ONLY)
672-0269-001CIRCUITBDASSY:MAIN80009672-0269-00(OPTION02ONLY)

~4200-3455-001COVER,CONN:DUSTCAP,NONSHORTING9829150-601-4110-890(STANDARDONLY)

200-3081-00LCOVER,DUST:FCSTYLESINGLEMODECONN80009200-3091-00(OPTION01ONLY)

200-3659-011COVER,CONNECTOR:DUSTCAP,METAL,W/BEADCHAIN80008200-3659-01(OPTION02ONLY)

~5131-4128-001CONN,RCPTELEC:80009131~4128-00“6131-3627-016QONTACT,ELEC:GOLDPLATEDTIP18359ORDERBYDESCR7670-9726-091CIRCUITBOASSY:FLEX,TESTED80008670-9726-09STANDARDACCESSORIES016-0156-031-CASE,CRYG,PROBE:W/OTRAYS53718ORDERBYDESCR070-7496-00iMANUAL,TECH:INSTR,P670380008070-7496-00OPTIONALACCESSORIES003-1383-001-RLSETOOL,COVER:COMPBOX,POLYCARBONATE80009003-1383-00174-0876-001CABLE,FIBEROPT:2METER,100/140MICRON,SMA6514810CA1254-28TOSTCONN

174-0877-001CABLE,FIBEROPT:2METER,100/140MICRON,SMA6514810CA1258-2BTODIAMONDCONNP6703
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