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OP275*

DualBipolar/JFET,Audio
OperationalAmplifier

FEATURES
ExcellentSonicCharacteristics
LowNoise:6nV/Hz
LowDistortion:0.0006%
HighSlewRate:22V/s
WideBandwidth:9MHz
LowSupplyCurrent:5mA
LowOffsetVoltage:1mV
LowOffsetCurrent:2nA
UnityGainStable
SOIC-8Package
PDIP-8Package

APPLICATIONS
HighPerformanceAudio
ActiveFilters
FastAmplifiers
Integrators

PINCONNECTIONS

GENERALDESCRIPTION
TheOP275isthefirstamplifiertofeaturetheButlerAmplifier
frontend.Thisnewfrontenddesigncombinesbothbipolar
andJFETtransistorstoattainamplifierswiththeaccuracyand
lownoiseperformanceofbipolartransistors,andthespeedand
soundqualityofJFETs.TotalHarmonicDistortionplusNoise
equalsthatofpreviousaudioamplifiers,butatmuchlower
supplycurrents.

Averylowl/fcornerofbelow6Hzmaintainsaflatnoisedensity
response.Whethernoiseismeasuredateither30Hzor1kHz,
itisonly6nVHz.TheJFETportionoftheinputstagegives
theOP275itshighslewratestokeepdistortionlow,evenwhen
largeoutputswingsarerequired,andthe22V/µsslewrateofthe
OP275isthefastestofanystandardaudioamplifier.Bestofall,
thislownoiseandhighspeedareaccomplishedusinglessthan
5mAofsupplycurrent,lowerthananystandardaudioamplifier.

Improveddcperformanceisalsoprovidedwithbiasandoffset
currentsgreatlyreducedoverpurelybipolardesigns.Inputoffset
voltageisguaranteedat1mVandistypicallylessthan200µV.
ThisallowstheOP275tobeusedinmanydc-coupledorsum-
mingapplicationswithouttheneedforspecialselectionsorthe
addednoiseofadditionaloffsetadjustmentcircuitry.

Theoutputiscapableofdriving600loadsto10Vrmswhile
maintaininglowdistortion.THD+Noiseat3Vrmsisalow
0.0006%.

TheOP275isspecifiedovertheextendedindustrial(–40°Cto
+85°C)temperaturerange.OP275sareavailableinbothplas-
ticDIPandSOIC-8packages.SOIC-8packagesareavailable
in2500-piecereels.Manyaudioamplifiersarenotoffered
inSOIC-8surface-mountpackagesforavarietyofreasons;
however,theOP275wasdesignedsothatitwouldofferfull
performanceinsurface-mountpackaging.
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ELECTRICALCHARACTERISTICS
ParameterSymbol  Conditions MinTyp Max Unit

AUDIOPERFORMANCE
THD+Noise VIN=3Vrms,
 RL=2k,f=1kHz 0.006 %
VoltageNoiseDensityen  f=30Hz 7 nVHz
 f=1kHz 6 nVHz
 CurrentNoiseDensity in  f=1kHz 1.5 pAHz
 Headroom THD+Noise0.01%,
 RL=2k,VS=±18V >12.9dBu

INPUTCHARACTERISTICS
 OffsetVoltage VOS  1mV
 –40°CTA+85°C  1.25mV
 InputBiasCurrent IB  VCM=0V  100  350nA
VCM=0V,–40°CTA+85°C 100  400nA
 InputOffsetCurrent IOS  VCM=0V  2  50nA
VCM=0V,–40°CTA+85°C 2  100nA
 InputVoltageRange VCM  –10.5 +10.5 V
 Common-ModeRejectionRatio CMRR VCM=±10.5V,
 –40°CTA+85°C  80 106 dB
 LargeSignalVoltageGain AVO  RL=2k  250 V/mV
 RL=2k,–40°CTA+85°C  175 V/mV
 RL=600  200  V/mV
 OffsetVoltageDriftVOS/T 2 µV/°C

OUTPUTCHARACTERISTICS
 OutputVoltageSwingVO  RL=2k  –13.5±13.9 +13.5 V
 RL=2k,–40°CTA+85°C  –13±13.9 +13 V
 RL=600,VS=±18V +14,–16  V

POWERSUPPLY
 PowerSupplyRejectionRatio PSRR VS=±4.5Vto±18V  85 111  dB
VS=±4.5Vto±18V,
 –40°CTA+85°C 80dB
 SupplyCurrent ISY VS=±4.5Vto±18V,VO=0V,
 RL=,–40°CTA+85°C  4  5mA
VS=±22V,VO=0V,RL=,
 –40°CTA+85°C  5.5mA
 SupplyVoltageRange VS  ±4.5  ±22 V

DYNAMICPERFORMANCE
 SlewRate SR  RL=2k  15 22  V/µs
 Full-PowerBandwidth BWPkHz
 GainBandwidthProduct GBP  9 MHz
 PhaseMargin Øm  62 Degrees
 OvershootFactor VIN=100mV,AV=+1,
 RL=600,CL=100pF  10 %

Specificationssubjecttochangewithoutnotice.

(@VS=15.0V,TA=25C,unlessotherwisenoted.)
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ABSOLUTEMAXIMUMRATINGS1

SupplyVoltage ................................. ±22V
InputVoltage2 ................................. ±22V
DifferentialInputVoltage2 ....................... ±7.5V
OutputShort-CircuitDurationtoGND3.......... Indefinite
StorageTemperatureRange

P,SPackages ....................... –65°Cto+150°C
OperatingTemperatureRange

OP275G ............................ –40°Cto+85°C
JunctionTemperatureRange

P,SPackages ....................... –65°Cto+150°C
LeadTemperatureRange(Soldering,60sec) ..........300°C

PackageType JA
4  JC  Unit

8-LeadPlasticDIP(P)  103 43  °C/W
8-LeadSOIC(S)  158 43  °C/W

NOTES
1Absolutemaximumratingsapplytopackagedparts,unlessotherwisenoted.
2Forsupplyvoltagesgreaterthan±22V,theabsolutemaximuminputvoltageisequal
tothesupplyvoltage.

3Shortstoeithersupplymaydestroythedevice.Seedatasheetforfulldetails.
4JAisspecifiedfortheworst-caseconditions,i.e.,JAisspecifiedfordeviceinsocket
forPDIPpackages;JAisspecifiedfordevicesolderedincircuitboardforSOIC
packages.

ORDERINGGUIDE

ModelTemperatureRange PackageDescription PackageOption

OP275GP –40°Cto+85°C 8-LeadPDIP N-8
OP275GS –40°Cto+85°C 8-LeadSOIC R-8
OP275GS-REEL–40°Cto+85°C 8-LeadSOIC R-8
OP275GS-REEL7 –40°Cto+85°C 8-LeadSOIC R-8
OP275GSZ*–40°Cto+85°C 8-LeadSOIC R-8
OP275GSZ-REEL*–40°Cto+85°C 8-LeadSOIC R-8
OP275GSZ-REEL7*–40°Cto+85°C 8-LeadSOIC R-8
*Z=Pb-freepart.

CAUTION
ESD(electrostaticdischarge)sensitivedevice.Electrostaticchargesashighas4000Vreadilyaccumulate
onthehumanbodyandtestequipmentandcandischargewithoutdetection.AlthoughtheOP275features
proprietaryESDprotectioncircuitry,permanentdamagemayoccurondevicessubjectedtohighenergy
electrostatic discharges.Therefore, proper ESD precautions are recommended to avoid performance
degradationorlossoffunctionality.
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APPLICATIONS
CircuitProtection
OP275hasbeendesignedwithinherentshort-circuitprotection
toground.Aninternal30resistor,inserieswiththeoutput,
limitstheoutputcurrentatroomtemperaturetoISC+=40mA
andISC–=–90mA,typically,with±15Vsupplies.

However,shortstoeithersupplymaydestroythedevicewhen
excessivevoltagesorcurrentsareapplied.Ifitispossiblefora
usertoshortanoutputtoasupplyforsafeoperation,theoutput
currentoftheOP275shouldbedesign-limitedto±30mA,as
showninFigure1.

TotalHarmonicDistortion
TotalHarmonicDistortion+Noise(THD+N)oftheOP275is
wellbelow0.001%withanyloaddownto600.However,thisis
dependentuponthepeakoutputswing.InFigure2,theTHD+
Noisewith3Vrmsoutputisbelow0.001%.InFigure3,THD+
Noiseisbelow0.001%forthe10kand2kloadsbutincreases
toabove0.1%forthe600loadcondition.Thisisaresultofthe
outputswingcapabilityoftheOP275.NoticetheresultsinFigure4,
showingTHDversusVIN(Vrms).ThisfigureshowsthattheTHD
+Noiseremainsverylowuntiltheoutputreaches9.5Vrms.This
performanceissimilartocompetitiveproducts.

RFB

FEEDBACK
RX
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A1 VOUT

A1=1/2OP275

–

+

Figure1.RecommendedOutputShort-CircuitProtection
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Figure4.Headroom,THD+Noisevs.Output
Amplitude(Vrms);RLOAD=600,VSUP=±18V

TheoutputoftheOP275isdesignedtomaintainlowharmonic
distortionwhiledriving600loads.However,driving600
loadswithveryhighoutputswingsresultsinhigherdistortionif
clippingoccurs.Acommonexampleofthisisinattemptingto
drive10Vrmsintoanyloadwith±15Vsupplies.Clippingwill
occuranddistortionwillbeveryhigh.Toattainlowharmonic
distortionwithlargeoutputswings,supplyvoltagesmaybe
increased.Figure5showstheperformanceoftheOP275driving
600loadswithsupplyvoltagesvaryingfrom±18Vto±20V.
Noticethatwith±18Vsuppliesthedistortionisfairlyhigh,while
with±20Vsuppliesitisaverylow0.0007%.
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Figure5.THD+Noisevs.SupplyVoltage

Noise
ThevoltagenoisedensityoftheOP275isbelow7nV/Hzfrom
30Hz.Thisenableslownoisedesignstohavegoodperformance
throughoutthefullaudiorange.Figure6showsatypicalOP275
witha1/fcornerat2.24Hz.

10Hz0Hz

CHA:80.0VFS 10.0V/DIV
MKR:45.6V/ Hz

BW:0.145HzMKR:2.24Hz

Figure6.1/fNoiseCorner,VS=±15V,AV=1000
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NoiseTesting
Foraudioapplications,thenoisedensityisusuallythemost
importantnoiseparameter.Forcharacterization,theOP275is
testedusinganAudioPrecision,SystemOne.Theinputsignal
totheAudioPrecisionmustbeamplifiedenoughtomeasureit
accurately.FortheOP275,thenoiseisgainedbyapproximately
1020usingthecircuitshowninFigure7.Anyreadingsonthe
AudioPrecisionmustthenbedividedbythegain.Inimple-
mentingthistestfixture,goodsupplybypassingisessential.

A

B

OP275

909

100

OP37

909
100

909

100

OP37

4.42k

490

OUTPUT

Figure7.NoiseTestFixture

InputOvercurrentProtection
Themaximuminputdifferentialvoltagethatcanbeapplied
totheOP275isdeterminedbyapairofinternalZenerdiodes
connectedacrossitsinputs.Theylimitthemaximumdifferential
inputvoltageto±7.5V.Thisistopreventemitter-basejunction
breakdownfromoccurringintheinputstageoftheOP275when
verylargedifferentialvoltagesareapplied.However,topreserve
theOP275’slowinputnoisevoltage,internalresistancesinseries
withtheinputswerenotusedtolimitthecurrentintheclamp
diodes.Insmallsignalapplications,thisisnotanissue;however,
inapplicationswherelargedifferentialvoltagescanbeinadvert-
entlyappliedtothedevice,largetransientcurrentscanflow
throughthesediodes.Althoughthesediodeshavebeendesigned
tocarryacurrentof±5mA,externalresistorsasshowninFigure8
shouldbeusedintheeventthattheOP275’sdifferentialvoltage
weretoexceed±7.5V.

OP275
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1.4k
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+

2

3

6

Figure8.InputOvercurrentProtection

OutputVoltagePhaseReversal
SincetheOP275’sinputstagecombinesbipolartransistorsfor
lownoiseandp-channelJFETsforhighspeedperformance,the
outputvoltageoftheOP275mayexhibitphasereversalifeither
ofitsinputsexceedsitsnegativecommon-modeinputvoltage.
Thismightoccurinverysevereindustrialapplicationswhere
asensororsystemfaultmightapplyverylargevoltagesonthe
inputsoftheOP275.Eventhoughtheinputvoltagerangeofthe
OP275is±10.5V,aninputvoltageofapproximately–13.5Vwill
causeoutputvoltagephasereversal.Ininvertingamplifiercon-
figurations,theOP275’sinternal7.5Vinputclampingdiodeswill

preventphasereversal;however,theywillnotpreventthiseffect
fromoccurringinnoninvertingapplications.Fortheseapplications,
thefixisasimpleoneandisillustratedinFigure9.A3.92k
resistorinserieswiththenoninvertinginputoftheOP275cures
theproblem.

RFB*

VIN
RS

3.92k

VOUT

RL
2k

*RFBISOPTIONAL

–

+

Figure9.OutputVoltagePhaseReversalFix

OverloadorOverdriveRecovery
Overloadoroverdriverecoverytimeofanoperationalamplifier
isthetimerequiredfortheoutputvoltagetorecovertoarated
outputvoltagefromasaturatedcondition.Thisrecoverytime
isimportantinapplicationswheretheamplifiermustrecover
quicklyafteralargeabnormaltransientevent.Thecircuitshown
inFigure10wasusedtoevaluatetheOP275’soverloadrecovery
time.TheOP275takesapproximately1.2mstorecovertoVOUT=
+10Vandapproximately1.5µstorecovertoVOUT=–10V.

VIN

VOUT

RL
2.43k

A1=1/2OP275

R2
10k

R1
1k

4Vp-p
@100Hz

1

2

3 A1

RS
909k

–

+

Figure10.OverloadRecoveryTimeTestCircuit

MeasuringSettlingTime
ThedesignofOP275combinesahighslewrateandawidegain
bandwidthproducttoproduceafastsettling(tS<1µs)amplifier
for8-and12-bitapplications.Thetestcircuitdesignedtomea-
surethesettlingtimeoftheOP275isshowninFigure11.This
testmethodhasadvantagesoverfalse-sumnodetechniquesin
thattheactualoutputoftheamplifierismeasured,insteadofan
errorvoltageatthesumnode.Common-modesettlingeffectsare
exercisedinthiscircuitinadditiontotheslewrateandband-
widtheffectsmeasuredbythefalse-sumnodemethod.Ofcourse,
areasonablyflat-toppulseisrequiredasthestimulus.

TheoutputwaveformoftheOP275undertestisclampedby
SchottkydiodesandbufferedbytheJFETsourcefollower.
Thesignalisamplifiedbyafactorof10bytheOP260and
thenSchottky-clampedattheoutputtopreventoverloadingthe
oscilloscope’sinputamplifier.TheOP41isconfiguredasafast
integrator,whichprovidesoveralldcoffsetnulling.

HighSpeedOperation
Aswithmosthighspeedamplifiers,careshouldbetakenwith
supplydecoupling,leaddress,andcomponentplacement.
Recommendedcircuitconfigurationsforinvertingandnonin-
vertingapplicationsareshowninFigures12and13.
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Figure12.UnityGainFollower
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Figure13.UnityGainInverter

Ininvertingandnoninvertingapplications,thefeedbackresis-
tanceformsapolewiththesourceresistanceandcapacitance
(RSandCS)andtheOP275’sinputcapacitance(CIN),asshown
inFigure14.WithRSandRFinthekilohmrange,thispole
cancreateexcessphaseshiftandevenoscillation.Asmall
capacitor,CFB,inparallelandRFBeliminatesthisproblem.
BysettingRS(CS+CIN)=RFBCFB,theeffectofthefeedback
poleiscompletelyremoved.
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Figure11.OP275’sSettlingTimeTestFixture

RFB

CINRS CS

CFB

VOUT

–

+

Figure14.CompensatingtheFeedbackPole

AttentiontoSourceImpedancesMinimizesDistortion
SincetheOP275isaverylowdistortionamplifier,carefulatten-
tionshouldbegiventosourceimpedancesseenbybothinputs.
AswithmanyFET-typeamplifiers,thep-channelJFETsinthe
OP275’sinputstageexhibitagate-to-sourcecapacitancethatvar-
ieswiththeappliedinputvoltage.Inaninvertingconfiguration,
theinvertinginputisheldatavirtualgroundand,assuch,does
notvarywithinputvoltage.Thus,sincethegate-to-sourcevoltage
isconstant,thereisnodistortionduetoinputcapacitancemodu-
lation.Innoninvertingapplications,however,thegate-to-source
voltageisnotconstant.Theresultingcapacitancemodulation
cancausedistortionabove1kHziftheinputimpedanceis
greaterthan2kandunbalanced.

OP275

VIN

VOUT

RFRG

RS*

*RS=RG//RFIFRG//RF>2k

FORMINIMUMDISTORTION

–

+

Figure15.BalancedInputImpedancetoMinimize
DistortioninNoninvertingAmplifierCircuits

Figure15showssomeguidelinesformaximizingthedistortion
performanceoftheOP275innoninvertingapplications.Thebest
waytopreventunwanteddistortionistoensurethattheparallel
combinationofthefeedbackandgainsettingresistors(RFand
RG)islessthan2k.Keepingthevaluesoftheseresistorssmall
hastheaddedbenefitsofreducingthethermalnoiseofthecircuit
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anddcoffseterrors.IftheparallelcombinationofRFandRGis
largerthan2k,thenanadditionalresistor,RS,shouldbeused
inserieswiththenoninvertinginput.ThevalueofRSisdeter-
minedbytheparallelcombinationofRFandRGtomaintainthe
lowdistortionperformanceoftheOP275.

DrivingCapacitiveLoads
TheOP275wasdesignedtodrivebothresistiveloadsto600
andcapacitiveloadsofover1000pFandmaintainstability.While
thereisadegradationinbandwidthwhendrivingcapacitiveloads,
thedesignerneednotworryaboutdevicestability.Thegraphin
Figure16showsthe0dBbandwidthoftheOP275withcapaci-
tiveloadsfrom10pFto1000pF.
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Figure16.Bandwidthvs.CLOAD

HighSpeed,LowNoiseDifferentialLineDriver
ThecircuitinFigure17isauniquelinedriverwidelyusedin
industrialapplications.With±18Vsupplies,thelinedrivercan
deliveradifferentialsignalof30Vp-pintoa2.5kload.The
highslewrateandwidebandwidthoftheOP275combineto
yieldafullpowerbandwidthof130kHzwhilethelownoise
frontendproducesareferred-to-inputnoisevoltagespectral
densityof10nV/Hz.
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Figure17.HighSpeed,LowNoiseDifferentialLineDriver

Thedesignisatransformerless,balancedtransmissionsystem
whereoutputcommon-moderejectionofnoiseisofparamount
importance.Likethetransformerbaseddesign,eitheroutputcan
beshortedtogroundforunbalancedlinedriverapplications
withoutchangingthecircuitgainof1.Othercircuitgainscanbe
setaccordingtotheequationinthediagram.Thisallowsthe
designtobeeasilysettononinverting,inverting,ordifferential
operation.

A3-Pole,40kHzLow-PassFilter
ThecloselymatchedanduniformaccharacteristicsoftheOP275
makeitidealforuseinGIC(GeneralizedImpedanceConverter)
andFDNR(Frequency-DependentNegativeResistor)filter
applications.ThecircuitinFigure18illustratesalinear-phase,
3-pole,40kHzlow-passfilterusinganOP275asaninductance
simulator(gyrator).ThecircuitusesoneOP275(A2andA3)for
theFDNRandoneOP275(A1andA4)asaninputbufferand
biascurrentsourceforA3.AmplifierA4isconfiguredinagain
of2tosetthepassbandmagnituderesponseto0dB.Theben-
efitsofthisfiltertopologyoverclassicalapproachesarethatthe
opampusedintheFDNRisnotinthesignalpathandthatthe
filter’sperformanceisrelativelyinsensitivetocomponentvaria-
tions.Also,theconfigurationissuchthatlargesignallevelscan
behandledwithoutoverloadinganyofthefilter’sinternalnodes.
AsshowninFigure19,theOP275’ssymmetricslewrateandlow
distortionproduceaclean,wellbehavedtransientresponse.
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Figure18.A3-Pole,40kHzLow-PassFilter
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OP275SPICEModel
*
*Nodeassignments
* noninvertinginput
* invertinginput
* positivesupply
* negativesupply
* output
**
.SUBCKTOP275 1  2 99 50  34
*
*INPUTSTAGE&POLEAT100MHz
*
R3 5  51 2.188
R4 6  51 2.188
CIN 1  2 3.7E-12
CM1 1  98 7.5E-12
CM2 2  98 7.5E-12
C2 5  6 364E-12
I1 97 4 100E-3
IOS 1  2 1E-9
EOS 9  3 POLY(1) 26 28  0.5E-31
Q1 5  2 7  QX
Q2 6  9 8  QX
R5 7  4 1.672
R6 8  4 1.672
D1 2  36 DZ
D2 1  36 DZ
EN 3  1 10  0 1
GN1 0  2 13  0 1E-3
GN2 0  1 16  0 1E-3
*
EREF 98 0 28  0 1
EP 97 0 99  0 1
EM 51 0 50  0 1
*
*VOLTAGENOISESOURCE
*
DN1 35 10 DEN
DN2 10 11 DEN
VN1 35 0 DC  2
VN2 0  11 DC  2
*
*CURRENTNOISESOURCE
*
DN3 12 13 DIN
DN4 13 14 DIN
VN3 12  0 DC  2
VN4 0  14 DC  2
*
*CURRENTNOISESOURCE
*
DN5 15 16 DIN
DN6 16 17 DIN
VN5 15 0 DC  2
VN6 0  17 DC  2
*
*GAINSTAGE&DOMINANTPOLEAT32Hz
*
R7 18 98 1.09E6
C3 18 98 4.55E-9
G1 98 18 5  6 4.57E-1
V2 97 19 1.35
V3 20 51 1.35
D3 18 19 DX
D4 20 18 DX

*POLE/ZEROPAIRAT1.5MHz/2.7MHz
*
R8 21  98 1E-3
R9 21 22 1.25E-3
C4 22 98 47.2E-12
G2 98 21 18  28 1E-3
*
*POLEAT100MHz
*
R1023981
C5 23 98 1.59E-9
G3 98 23 21  28 1
*
*POLEAT100MHz
*
R1124981
C6 24 98 1.59E-9
G4 98 24 23  28 1
*
*COMMON-MODEGAINNETWORKWITHZEROAT
1kHz
*
R1225261E6
C725261.5915E-12
R1326981
E2 25 98 POLY(2) 198 298 02.50
2.50
*
*POLEAT100MHz
*
R1427981
C8 27 98 1.59E-9
G5 98 27 24  28 1
*
*OUTPUTSTAGE
*
R15 28 99 100E3
R16 28 50 100E3
C9 28 50 1E-6
ISY 99  50 1.85E-3
R17 29 99 100
R18 29 50 100
L2 29 34 1E-9
G6 32 50 27  29 10E-3
G7 33 50 29  27 10E-3
G8 29 99 99  27 10E-3
G9 50 29 27  50 10E-3
V4 30 29 1.3
V5 29 31 3.8
F1 29 0 V4  1
F2 0  29 V5  1
D5 27 30 DX
D6 31 27 DX
D7 99 32 DX
D8 99 33 DX
D9 50 32 DY
D10 50 33 DY
*
*MODELSUSED
*
.MODELQX PNP(BF=5E5)
.MODELDX D(IS=1E-12)
.MODELDY D(IS=1E-15BV=50)
.MODELDZ D(IS=1E-15BV=7.0)
.MODELDEN D(IS=1E-12RS=4.35KKF=1.95E-15
AF=1)
.MODELDIN D(IS=1E-12RS=268KF=1.08E-15AF=1)
.ENDS
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OP275
OUTLINEDIMENSIONS

8-LeadStandardSmallOutlinePackage[SOIC]
(SSuffix)

(R-8)
Dimensionsshowninmillimetersand(inches)

0.25(0.0098)
0.17(0.0067)

1.27(0.0500)
0.40(0.0157)

0.50(0.0196)
0.25(0.0099)

45

8
0

1.75(0.0688)
1.35(0.0532)

SEATING
PLANE

0.25(0.0098)
0.10(0.0040)

8 5

41

5.00(0.1968)
4.80(0.1890)

4.00(0.1574)
3.80(0.1497)

1.27(0.0500)
BSC

6.20(0.2440)
5.80(0.2284)

0.51(0.0201)
0.31(0.0122)COPLANARITY

0.10

CONTROLLINGDIMENSIONSAREINMILLIMETERS;INCHDIMENSIONS
(INPARENTHESES)AREROUNDED-OFFMILLIMETEREQUIVALENTSFOR
REFERENCEONLYANDARENOTAPPROPRIATEFORUSEINDESIGN

COMPLIANTTOJEDECSTANDARDSMS-012AA

8-LeadPlasticDual-in-LinePackage[PDIP]
(PSuffix)

(N-8)
Dimensionsshownininchesand(millimeters)

SEATING
PLANE

0.180
(4.57)
MAX

0.150(3.81)
0.130(3.30)
0.110(2.79) 0.060(1.52)

0.050(1.27)
0.045(1.14)

8

1 4

5 0.295(7.49)
0.285(7.24)
0.275(6.98)

0.100(2.54)
BSC

0.375(9.53)
0.365(9.27)
0.355(9.02)

0.150(3.81)
0.135(3.43)
0.120(3.05)

0.015(0.38)
0.010(0.25)
0.008(0.20)

0.325(8.26)
0.310(7.87)
0.300(7.62)

0.022(0.56)
0.018(0.46)
0.014(0.36)

CONTROLLINGDIMENSIONSAREININCHES;MILLIMETERDIMENSIONS
(INPARENTHESES)AREROUNDED-OFFINCHEQUIVALENTSFOR
REFERENCEONLYANDARENOTAPPROPRIATEFORUSEINDESIGN

COMPLIANTTOJEDECSTANDARDSMO-095AA

0.015
(0.38)
MIN
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