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Description 

Theȱ QPA3202ȱ isȱ aȱ singleȬchannel,ȱ linearȱ powerȱ amplifierȱ specificallyȱ
designedȱ forȱdrivingȱMidé’sȱ lineȱofȱQuickpack/PowerActȱ transducersȱandȱ
otherȱpiezoelectricȱcapacitiveȱtransducers.ȱȱItȱoffersȱaȱfixedȱorȱadjustableȱDCȱ
gainȱupȱtoȱ50ȱV/Vȱwithȱaȱbipolarȱoutputȱrangeȱfromȱ+200Vȱtoȱ–200V.ȱ ȱTheȱ
QPA3202ȱhasȱaȱbandwidthȱofȱ8ȱkHzȱandȱaȱminimumȱ currentȱ limitȱofȱ0.2ȱ
Amperes.ȱ ȱ ȱAnȱanalogȱoutputȱ jackȱisȱprovidedȱonȱtheȱfaceȱofȱtheȱamplifierȱ
forȱpreciselyȱmonitoringȱscaledȱ(1/50)ȱoutputȱvoltage.ȱȱȱ
ȱ
TheȱQPA3202ȱ isȱ equippedȱwithȱ thermalȱ overloadȱ protectionȱ andȱ outputȱ
shortȬcircuitȱ protection.ȱ ȱ Inȱ theȱ eventȱ ofȱ aȱ fault,ȱ theȱ deviceȱ entersȱ aȱ
shutdownȱmodeȱduringȱwhichȱ timeȱ theȱoutputȱ isȱdisabledȱuntilȱpowerȱ isȱ
recycledȱandȱtheȱfaultȱisȱcleared.ȱȱLEDȱindicatorsȱalertȱtheȱuserȱwhenȱaȱfaultȱ
conditionȱhasȱoccurred.ȱ
ȱ
Theȱamplifierȱisȱpackagedȱinȱaȱcompactȱaluminumȱenclosureȱmeasuringȱ12ȱ
xȱ 9ȱxȱ 4ȱ inchesȱwithȱaȱ totalȱweightȱofȱ 5.5ȱkgȱ (12.1ȱ lbs).ȱ ȱ Itȱ isȱdesignedȱ forȱ
benchtopȱorȱrackȬmountȱoperation.ȱȱItsȱlowȬcost,ȱsimpleȱfunctionsȱandȱhighȱ
performanceȱ makeȱ theȱ QPA3202ȱ aȱ suitableȱ choiceȱ forȱ aȱ wideȱ rangeȱ ofȱ
piezoelectricȱtransducerȱapplications.ȱ
ȱ

ȱ
Features:ȱ

 Differentialȱoutputȱrangeȱfromȱ+200Vȱtoȱ–200Vȱ

 Peakȱoutputȱcurrentȱ>ȱ2Aȱ

 FixedȱandȱadjustableȱDCȱgainȱupȱtoȱ50V/Vȱȱ

 Precisionȱoutputȱvoltageȱmonitorȱ(1/50ȱscale)ȱ

 ShortȬcircuitȱandȱthermalȱoverloadȱprotectionȱ

 Simpleȱinterfaceȱandȱsmallȱformȱfactorȱ

ȱ

OrderingȱInformation:ȱ
 QPA3202:ȱȱUserȱselectableȱ110Vȱ@ȱ60Hzȱorȱ220Vȱ@ȱ50HzȱACȱinputȱ

 ContactȱMidéȱforȱcustomȱdesignsȱȱ

ȱ
Accessories:ȱ

 ACȱPowerȱcableȱ(included)ȱ

 Outputȱcablesȱandȱtransducersȱsoldȱseparatelyȱ

ȱ
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QPA3202 Specifications 

Maximum Ratings: 

Analog Input Voltage Vin +/-10 V 

Operating Temperature Ta 40° C 

Storage Temperature Ts 85° C 
ȱ

Table 1:  Electrical Characteristics Ambient temperature 25C unless otherwise stated.  Load capacitance 1uF or less 

Parameter Symbol Conditions/Notes Min Typ  Max Units 

Power Characteristics       

Power Dissipation Pdis No load, Vout = 0 V   15 W   W 

Input Characteristics       

Input voltage range Vin   +/-5 V  V 

Input impedance Zin     1000   Ohms 

Output Characteristics       

Positive output voltage limit +Vlim DC input signal 210   V 

Negative output voltage limit -Vlim DC input signal   -210 V 

Maximum positive peak current +Ilim  2   A 

Maximum negative peak current -Ilim    -2 A 

Output offset voltage Vos Vin = 0, Av = 50  +/-500  mV 

Fixed DC Gain Av  49.0 50 51.0 V/V 

Max Adjustable Gain Avmax   50  V/V 

Min Adjustable Gain Avmin   15  V/V 

Voltage monitor scale  1% accuracy  0.02  V/V 

Voltage monitor output impedance    1000  Ohms 

Dynamic Performance       

-3dB Bandwidth BW Small signal input, no load  8  kHz 

Noise   RMS amplitude < 20 MHz    20   mVrms 

Physical       

Length L   23  cm 

Width W   30.5  cm 

Height H   9.5  cm 

Weight M     5.5   kg 

Notes: Fused on rear panel:  1.25A, 250V 5x20mm Time-Lag Fuse   |   Output connector plug:  Conxall 6282-2PG-3DC 

ȱ
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Applications Information 

ȱ

Warning!  To reduce the risk of injury: 

 Readȱallȱinstructionsȱandȱwarningsȱbeforeȱusingȱthisȱproduct.ȱ

 Thisȱproductȱcreatesȱaȱhazardousȱvoltageȱatȱitsȱterminals.ȱȱDoȱ
notȱconnectȱloadsȱorȱtouchȱtheȱoutputȱterminalȱwhileȱpowerȱisȱ
on.ȱȱDoȱnotȱtouchȱtheȱpiezoelectricȱactuatorȱduringȱoperation.ȱ

 Provideȱadequateȱspaceȱforȱventilationȱtoȱavoidȱexcessiveȱ
internalȱheating.ȱȱDoȱnotȱblockȱrearȱorȱsideȱvents.ȱȱDoȱnotȱ
installȱthisȱproductȱinȱaȱclosedȱcabinet.ȱ

 Thisȱproductȱmustȱbeȱgrounded.ȱUseȱonlyȱwithȱaȱthreeȬ
prongedȱACȱpowerȱcordȱhavingȱanȱequipmentȬgroundingȱ
conductorȱandȱgroundingȱplug.ȱȱ

 Thisȱproductȱshouldȱnotȱbeȱuseȱinȱwarmȱenvironmentsȱorȱnearȱ
productsȱthatȱemitȱheat.ȱ

 Doȱ notȱ useȱ ifȱ thisȱ productȱ exhibitsȱ aȱ markedȱ changeȱ inȱ
performanceȱorȱappearsȱtoȱfunctionȱabnormally.ȱ
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User Interface 

Figure 1:  User interface of the QPA3202 

AllȱcontrolsȱandȱsignalȱterminationsȱofȱtheȱQPA3202ȱareȱonȱtheȱfaceȱofȱ
theȱ instrumentȱ asȱ illustratedȱ inȱ Figureȱ 1.ȱ ȱ Theȱ ACȱ powerȱ cordȱ
receptacleȱandȱfuseȱareȱonȱtheȱrearȱpanelȱFigureȱ2.ȱȱAtȱtheȱleftȱareȱthreeȱ
multiȬcoloredȱ LEDȱ indicatorsȱ thatȱ alertȱ theȱ userȱ toȱ theȱ instrumentȱ
status.ȱ ȱWhenȱ theȱpowerȱ switchȱ isȱclosedȱandȱ theȱamplifierȱ isȱon,ȱ theȱ
greenȱ LEDȱ markedȱ PWRȱ willȱ beȱ illuminated.ȱ ȱ Theȱ outputȱ ofȱ theȱ
amplifierȱrequiresȱaȱConxallȱconnector,ȱhoweverȱtheȱinputȱandȱmonitorȱ
connectionsȱareȱmadeȱusingȱaȱBNCȱconnector.ȱ
ȱ

ȱ
Figureȱ2:ȱȱUserȱinterfaceȱofȱtheȱQPA3202ȱ

TheȱQPA3202ȱ offersȱ protectionȱ featuresȱ thatȱ preventȱ damageȱ toȱ theȱ
amplifierȱinȱtheȱeventȱofȱaȱfault.ȱȱIfȱtheȱoutputȱisȱshortȬcircuited,ȱorȱifȱtheȱ
internalȱ temperatureȱ ofȱ theȱ amplifierȱ exceedsȱ itsȱ threshold,ȱ theȱ
amplifierȱ goesȱ intoȱ shutdownȱ mode.ȱ ȱ Inȱ thisȱ mode,ȱ theȱ outputȱ isȱ
disabledȱ untilȱ theȱ userȱ clearsȱ theȱ faultȱ andȱ recyclesȱ theȱ power.ȱȱ
Shutdownȱmodeȱ isȱ signifiedȱ byȱ theȱ illuminationȱ ofȱ redȱLEDsȱ onȱ theȱ
faceȱofȱtheȱamplifier.ȱȱTheȱLEDȱmarkedȱOCȱisȱilluminatedȱafterȱanȱoverȬ
currentȱ (shortȬcircuit)ȱ faultȱwhileȱ theȱLEDȱmarkedȱOTȱ isȱ illuminatedȱ
duringȱanȱoverȬtemperatureȱfault.ȱȱȱ
ȱ
Theȱ inputȱ voltageȱ signalȱ shouldȱ beȱ connectedȱ toȱ theȱ inputȱ BNCȱ
terminalȱonȱtheȱamplifierȱfrontȱpanel.ȱȱAȱsecondȱBNCȱterminalȱmarkedȱ
monitorȱoffersȱ theȱuserȱanȱanalogȱoutputȱsignalȱ thatȱ isȱaȱscaledȱreplicaȱ
(1/50)ȱofȱtheȱoutputȱvoltageȱforȱmonitoringȱpurposes.ȱȱTheȱcableȱleadingȱ
toȱ theȱpiezoelectricȱactuatorȱshouldȱbeȱconnectedȱ toȱ theȱblackȱcircularȱ
jackȱmarkedȱoutput.ȱ ȱNoteȱthatȱthisȱoutputȱ isȱaȱdifferentialȱoutputȱandȱ
bothȱ pinsȱ onȱ thisȱ terminalȱ containȱ hazardousȱ voltageȱ levelsȱ thatȱ canȱ
damageȱ equipmentȱ orȱ causeȱ injury.ȱ ȱ Extremeȱ cautionȱ shouldȱ beȱ
exercisedȱwhenȱoperatingȱ theȱQPA3202.ȱ ȱLoadsȱ shouldȱbeȱ connectedȱ
andȱdisconnectedȱ toȱ theȱoutputȱ terminalȱonlyȱwhenȱpowerȱ isȱoff.ȱ ȱDoȱ
notȱdirectlyȱtouchȱtheȱoutputȱterminalȱpinsȱorȱtheȱpiezoelectricȱactuatorȱ
atȱanyȱtimeȱwhileȱtheȱpowerȱisȱon.ȱ

Gain Adjust 

TheȱQPA3202ȱoffersȱ theȱuserȱ aȱ selectionȱofȱ eitherȱ fixedȱorȱ adjustableȱ
gain.ȱGainȱcontrolȱ isȱ implementedȱbyȱ theȱswitchȱandȱknobȱcontrolsȱatȱ
theȱcenterȱofȱ theȱ instrument.ȱ ȱTheȱgainȱswitchȱcanȱbeȱplacedȱ inȱoneȱofȱ
twoȱpositions.ȱ ȱWhenȱ theȱswitchȱ isȱraisedȱhighȱ inȱ theȱ fixȱposition,ȱ theȱ
gainȱofȱtheȱQPA3202ȱisȱfixedȱatȱ50V/V.ȱȱWhenȱtheȱswitchȱisȱloweredȱtoȱ
theȱadjȱposition,ȱtheȱgainȱofȱtheȱQPA3202ȱisȱvariableȱinȱtheȱrangeȱofȱ15ȱ
toȱ50V/VȱandȱisȱcontrolledȱbyȱtheȱknobȱmarkedȱGainȱAdj.ȱ
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Voltage Monitor 

TheȱQPA3202ȱoffersȱanȱauxiliaryȱanalogȱoutputȱforȱfeedbackȱcontrolȱorȱ
monitoringȱ theȱ differentialȱ outputȱ voltage.ȱ ȱ Theȱmonitorȱ outputȱ isȱ aȱ
replicaȱofȱ theȱ loadȱvoltageȱ scaledȱbyȱaȱ factorȱofȱ1/50ȱ (0.02ȱV/V).ȱ ȱThisȱ
outputȱ shouldȱ beȱ connectedȱ onlyȱ toȱ anȱ oscilloscopeȱ orȱ otherȱ highȬ
impedanceȱmonitoringȱdevice.ȱ

Output Current Limit 

Piezoelectricȱ actuatorsȱ canȱ beȱ effectivelyȱ modeledȱ byȱ aȱ simpleȱ
capacitor.ȱ ȱThereȱ isȱ significantȱ resistanceȱ inȱ seriesȱwithȱ theȱ capacitor,ȱ
butȱthisȱisȱneglectedȱhere.ȱȱLikeȱanyȱotherȱamplifier,ȱtheȱdriveȱfrequencyȱ
limitationȱofȱ theȱQPA3202ȱ isȱaȱ functionȱofȱ itsȱpeakȱcurrentȱcapability,ȱ
accordingȱtoȱtheȱfamiliarȱequation:ȱ

dt
tdv

Cti
)(

)(  ȱ

SinceȱtheȱcurrentȱlimitȱofȱtheȱQPA3202ȱisȱ2ȱAmperesȱ(2A),ȱtheȱ
maximumȱoutputȱvoltageȱslewȱrateȱisȱ2/CȱwhereȱCȱisȱtheȱpiezoȱ
capacitance.ȱȱForȱaȱpureȱsinusoidȱwithȱfrequencyȱfȱ(inȱHz)ȱandȱ
amplitudeȱVoȱ(zeroȱtoȱpeak),ȱtheȱmaximumȱrateȱorȱderivativeȱisȱ

oVf 2 .ȱȱTherefore,ȱtheȱmaximumȱdriveȱfrequencyȱasȱaȱfunctionȱofȱ
outputȱamplitudeȱVoȱandȱloadȱcapacitanceȱCȱcanȱbeȱexpressedȱby:ȱ

CV
f

o 



1
max ȱȱ

Theȱmaximumȱ frequencyȱ fmaxȱ isȱ theȱ frequencyȱ atȱwhichȱ theȱ outputȱ
waveformȱ becomesȱ distortedȱ byȱ currentȬlimiting.ȱ ȱ Sinusoids,ȱ forȱ
example,ȱwillȱbecomeȱlinearȱatȱzeroȱcrossings.ȱȱȱOperationȱisȱpermittedȱ
beyondȱ thisȱ frequencyȱprovidedȱ thatȱ internalȱ temperatureȱ limitationsȱ
areȱnotȱexceededȱ(seeȱfollowingȱsections).ȱ ȱLargeȱcapacitiveȱloadsȱmayȱ

alsoȱdeȬstabilizeȱtheȱamplifier.ȱ ȱNoteȱthatȱ thisȱconstraintȱ isȱ inȱadditionȱ
toȱtheȱamplifierȱbandwidth,ȱwhichȱisȱlimitedȱtoȱ8kHz.ȱ

Thermal Overload Protection 

Highȱinternalȱpowerȱdissipationȱisȱcommonȱtoȱallȱlinearȱamplifiersȱthatȱ
areȱdesignedȱtoȱdriveȱcapacitiveȱloads.ȱȱThisȱdissipationȱisȱaȱfunctionȱofȱ
loadȱ capacitance,ȱoutputȱvoltageȱamplitude,ȱandȱdriveȱ frequency.ȱ ȱ Inȱ
general,ȱ increasingȱanyȱofȱtheseȱvariablesȱ increasesȱpowerȱdissipation.ȱȱ
Ifȱ thereȱ areȱ noȱ meansȱ toȱ limitȱ thisȱ effect,ȱ heavyȱ loadsȱ willȱ causeȱ
excessiveȱ temperaturesȱ thatȱ canȱ overheatȱ andȱ damageȱ theȱ amplifier.ȱȱ
Forȱ thisȱ reasonȱ theȱQPA3202ȱ isȱ equippedȱwithȱ internalȱ temperatureȱ
monitoringȱ circuitry.ȱ ȱ Whenȱ theȱ internalȱ temperatureȱ exceedsȱ aȱ
predefinedȱ threshold,ȱ theȱQPA3202ȱwillȱ enterȱ thermalȱ shutdownȱmode.ȱȱ
Inȱ thisȱmodeȱ theȱ amplifierȱ isȱ automaticallyȱ switchedȱ offȱ andȱ theȱOTȱ
LEDȱ indicatorȱ isȱ illuminated.ȱ ȱ Theȱ instrumentȱ willȱ remainȱ inȱ thisȱ
conditionȱuntilȱtheȱuserȱrecyclesȱtheȱpowerȱsupplyȱandȱtheȱtemperatureȱ
hasȱdecreasedȱtoȱaȱsafeȱlevel.ȱȱȱ
ȱ
Figureȱ 3ȱ indicatesȱ theȱ thermalȱ shutdownȱ boundaryȱ asȱ aȱ functionȱ ofȱ
frequencyȱ andȱ loadȱ capacitanceȱ forȱ fullȬscaleȱoutputȱ (200Vȱ sinusoid).ȱȱ
Thisȱ curveȱ appliesȱ toȱ steadyȬstateȱ operationȱ only.ȱ ȱ Theȱ QPA3202ȱ isȱ
capableȱofȱoperatingȱbeyondȱ thisȱcurveȱprovidedȱ thatȱ theȱdurationȱofȱ
operationȱ(orȱdutyȬcycle)ȱisȱlowȱenoughȱtoȱpreventȱoverȬheating.ȱ
ȱ
ȱ
ȱ
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ȱ

Figureȱ3:ȱȱThermalȱshutdownȱboundaryȱasȱfunctionȱofȱfrequencyȱandȱloadȱ
capacitanceȱforȱaȱfullȬscaleȱ(+/Ȭ200V)ȱoutputȱsignal.ȱȱOperationȱinȱtheȱ

shutdownȱrangeȱisȱpermittedȱonlyȱforȱshortȱdurations.ȱȱ
ȱSignalȱdistortionȱorȱaȱblownȱfuseȱmayȱoccur.ȱ

ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ
ȱ


