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1.2MHz, BiCMOSI[Precision
January[1998 OperationallAmplifiers
Features Description
e LowlV|o TheCA3193A0anddCA31930areultra-stable,dprecision
- CA3193A. 200pV(Max) instrumentation, JoperationalOamplifiersOthatCemployOboth

- CA3193 [ LI IIIIIIIII500uVMax)

* LOow[AV|o/AT
- CA3193A .[IIILIIIIIIIIIIIIIIIIIT3uV/° C[Max)
- CA3193 [IIIIIIIIIIIII LI IIIIIIIT5uV/° C[Max)

* Lowip@nd0
* Low[Al|o/AT: CA3193. 150pA/°C[Max)

« LOWMRI/AT: CA3193 .[IIIIIIILILLIIII3.7nA/°C{Max)

Applications

e ThermocouplePreamplifiers

» Strain[GaugeBridgelAmplifiers
e SummingAmplifiers
 DifferentiallAmplifiers
 Bilateral[Current[$ources

* LoglAmplifiers

PMOSandibipolarransistorsfonfalsingleCmonolithicCehip.
The[CA3193ALand[CA3193[amplifiersCarelinternallylphase
compensateddandOprovideOaOgainObandwidthOproductUof
1.2MHz.OTheyCare OpinCcompatible Owith(theDindustry (7741
seriesfand[manybtherd0CLoplamps,[andtmaybellsedlas
replacements(for(7418eriesypesiihmostlapplications.

The[CA3193AENAICA3193[¢anl&lsolbelised[AsHunctional
replacementsforCopCampltypes1725,[1108A,OP-5,[10P-7,
LM11G@&ndILM7140nnany @pplicationsivherelhullinglishot
employed.[Becauseloffheirlbwloffsetiloltage@ndIbwoffset
voltage[ vsO temperatured coefficientO thed CA3193A0 and
CA3193[amplifiersthaveaWwiderTangeloffapplicationshan
mostCbpCampsCandCareparticularlyCvellCsuited Forfuselas
thermocoupleOamplifiers,JhighCgainOfilters, Obuffer,Ostrain
gaugeBridge@mplifiersfandlprecisionioltagefeferences.

TheOtwoOtypesOinOthe[JCA31930seriesUaredfunctionally
identical.OThe[CA3193ACANd[CA3193bperate[fromsupply
voltages[6fF3.5VibF18V.

PartMumberhformation

- Differential Woltmeters TEMP.0I PKG.O
o PARTINUMBER | RANGE[PC) PACKAGE NO.

» PrecisionVoltagelReferences
. ActivelFilters CA3193AE -25[B5 |[8MdPDIP E8.3
« Buffers CA3193E 070 8[LdPDIP E8.3
* Integrators
e Sample-and-Hold[CTircuits
» Low[FrequencylFilters
Pinout

CA3193

(PDIP)

TOPIVIEW

OFFSETINULL [ 1]

INV.INPUT [ 2]

A\
> [7] v+
: 6] outPuT

NON-INV.INPUT [ 3]

v[

8] NC

E OFFSETINULL

R A A PN AP A


http://www.dzsc.com/stock-ic/CA3193.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

CA3193,[CA3193A

AbsoluteMaximumRatings

DCSupplylVoltage. . .. ..ot +18V
DifferentialnputVoltage [TTIITTIITIITTITTIITITITITTIIIITIBV
DCllnputVoltage (LLLLTLLLLIILIIT LI LI LITIIITII{V+E4),[V-
InputCurrent. CLLLILTI LTI LTI LT TIT LI LTI ITLTITITTIITTIAmA
OutputShort[Circuituration{Note2) .LILIIITITITITTITIndefinite

Operating[Conditions

Temperature[Range
CA3193A. LI LLLLLLLLLL L LI LLLLT] -25°CioB85°C
CA3193 . [ LI LI LTI I 0°C i 70°C

Thermalhformation

Thermal[Resistance[{Typical, Note[1) 03a0°C/W)  0;cIPCIW)
PDIPPackage .LITTITIITIITITITITIT] 100 N/A
Maximum@JunctionTemperature[{PlasticlPackage)JLLLLLLLI150°C
Maximum[StorageTemperature[Range [ILLIIIIIII]-65°Cio150°C
Maximum(LeadTemperature[{Soldering[10s) .LLLLIILLLLIII300°C

CAUTION:[Stresses[abovelthosellistedihMAbsolute[Maximum[Ratings”fhayéauselpermanentidamagefofheldevice. This(is@lstress@nlydatingland@peration
ofltheldevicelatltheseldrlanylotherdonditions[@bovefhoselihdicatedlihfheldperationalSectionsofthisSpecificationlisMotlimplied.

NOTES:

1. 6jaliBMeasuredWwithifhe[@omponentihounted@nlan(évaluationPCboardlih{ree@ir.

2. Shortl@ircuitihayBe@ppliedibldroundorioleitherSupply.

Electrical[$pecifications

TAER25°C, Vg yppLy ER15V, UnlessOtherwiseSpecified

TEST CA3193 CA3193A
PARAMETER CONDITIONS SYMBOL | MIN TYP | MAX | MIN TYP | MAX | UNITS
InputffsetVoltage Vo | 25°C Vio - 300 | 500 - 140 | 200 Y,
TMAX - o 725 - - 380 mv
InputOffsetVoltagedemperaturel] AV|o/AT - a 50 - a 3 uv/oc
Coefficient[(Over[SpecifiedTem-
perature(Rangefor[EachDevice)
Input@ffset[Current 25°C o - 1) 10 - 3 5 mA
TMAX - - 17 - - 11 mA
Input@ffsetlCurrentfdemperaturel] Aljo/AT - 0.04 0.15 - 0.03 0.10 | nA/SC
Coefficient[(Over[SpecifiedTem-
perature(Rangefor[EachDevice)
InputBias[Current 25°C | - 20 40 - 10 20 DA
TMAX - o 207 - E| 83 mA
InputBias[CurrentTemperature[} AL/AT - 0.15 3.70 - 0.10 1.18 | nA/°C
Coefficient
InputMoiseVoltage 0.1[{fo10Hz eNP-P - 0.36 - - 0.36 - uVp_p
InputMoiseVoltageDensity fE0O0Hz eN - 25 - - 25 - nV/AHz
fF100Hz - 25 - - 25 - InviHz
fF1000Hz - 24 - - 24 - |mEvAHzZ
frF10kHz - 24 - - 24 - | nvihz
frF100kHz - 22 - - 22 - | rvihz
InputMoise[Current 0.1{b10Hz INP-P - 12 20 - 12 20 pPAp-p
InputMoise[Currentensity fiFA0Hz IN - 0.83 - - 0.83 - pA/\/E
fiF100Hz - 0.80 - - 0.80 - pANHz
fF1000Hz - 0.75 - - 0.75 - [PANHzZ
fF[10kHz - 0.72 - - 0.72 N YT
fF[100kHz - 0.60 - - 0.60 - | pANHZ
Common-Mode(hputVoltaged VIcr -12 -13.50] 10 -12 -13.500 10 \Y
Range to11.5 to11.5
Common-Mode[RejectionRatio | VecmEN | cr CMRR 100 110 - 110 a1s B dB
- 3.16 10 - 1.78 3.16 uv/v
PowerlSupply[RejectionRatiol] [PSRR 100 130 - 100 130 - dB
AV|o/AVE - Jo36] 10 - o3| 10 | pwv
Maximum[OutputVoltageSwing | R = 2kQ Vowm +13.0 | £13.5 - +13.0 | £135 - L\
Large-SignalVoltage[Gain R = 2kQ AoL 100 110 - 110 115 - dB
(VolER10) R = 10kQ - 115 - - 125 - dB




CA3193,[CA3193A

Electrical[$pecifications

TAER5°C, WgyppLy ER15V, UnlessOtherwiseSpecified [Continued)

TEST CA3193 CA3193A
PARAMETER CONDITIONS SYMBOL MIN TYP MAX MIN TYP MAX | UNITS
Short-Circuit@utput[Currentio] lom+ Tom-| -25 7 25 -25 7 25 mA
the[@ppositeRail
SlewRate RL 2 2kQ,AyEEF1 SR - 0.25 - - 0.25 - Vlus
Gain-Bandwidth[Product ApLF0dB,R| EF2kQ,0 i - 1.20 - - 1.20 - MHz
CLEDIOODF,N|N|§|20mVp_p,[
fEFAkHz
RiselandFallTime VINER20mVp_p,fZ0kHz tR - 0.29 - - 0.29 - us
Supply[Current R [F[@o,VgEFE15V I+ - 2.3 3.5 - 2.3 3.5 mA
Test[Circuitsl@andWaveforms
=’VOUT
10 100
100Q
FIGURED. INPUTIOFFSETIWVOLTAGETESTICIRCUIT
10K 0
0 'AAY
+15V
0

VouTEViN

FIGURERA. TESTICIRCUIT

Vout
200pF

-15v Top(Trace: InputlVoltage,Bottom(Trace: OutputVoltage

Vertical(Scale:[10V/Div.,[Horizontal[Scale:[0.1ms/Div.

FIGURE2B. RESPONSETOOkHz,20Vp_pSQUARENNVAVE
FIGURELR. INVERTINGIAMPLIFIER

SIMULATED 0
LOAD
Top[Trace: InputlVoltage;[Bottom(Trace: OutputlVoltage
Vertical($cale:[10V/Div.;[Horizontal[$cale:[0.1ms/Div.
FIGUREBA. TESTICIRCUIT FIGUREBB. RESPONSETOR0Vp._p,[1kHz[SQUAREMAVEINPUT
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Test[CTircuits[andWaveforms gcontinued)
FIGURERB. VOLTAGEFOLLOWER

N LOWPASS  HIGHPASS
Wv FILTER FILTER
2.2MQ +15V DCTOMOHz  0.1TOMOHz

P = = = =g o= ===

I _SCOPE
INPUT
RESISTANCE

-15Vv

FIGUREMA. TESTICIRCUITHD.1HzTOOOHz

FIGURE4B. OUTPUT[@IXNAVEFORM COHzTOMNO0HzNOISE
FIGUREM4C. OUTPUT l@ WAVEFORM[EM0.1Hz[TONOHzMNOISE

FIGUREM4. LOWFREQUENCYMNOISE

FunctionalBlock[Diagram

2.3mA
BIASINETWORK I 7)) v+
70uA 660uA Y 600pA Y
INPUT AEFO
/
/ ouTPUT
6pF
1
11
OFFSET <4)
NULL
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SchematicDiagrams
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ApplicationInformation

CircuitDescription

TheOblockOdiagramOofCtheJCA31930amplifierOshowsthe
voltagelgain@ndBupplydurrentforléachoflitsfourlamplifier
stages.[Bimplified[and[¢omplete$chematicldiagrams[ofihe
CA3193@mplifierlarelSshownlihFiguresB@And®,fespectively.

AUOquadOof0physicallydcross-connected DNPNOtransistors
comprise(fhelinput-stageldlifferential(pair{Q1,[@o0n[Figures
5@nd(B);thisf@arrangementidontributesibhelbowlihputoffset-
voltageltharacteristicsCof(theCamplifier.CThelultra-highCyain
providednihe[irstistage[&nsuresihatlsubsequent3tages
cannot0dsignificantlyO influenceOthe overallC offset-voltage
characteristics[oflthelamplifier. HighIbadlimpedancesiorihe
input-stageifferential Cpair({Q1,Q2) Careprovidedbythe
cascode-connectedPNPOransistors[1Q3,(Q50and[1Q4,[XQg,
thereby(@ontributingihehighldainldevelopedlihihelStage.

Thelsecondstagelofithe[@amplifier(tonsistsCof(aldifferential
amplifierlemployinglMOS/FETs[(Q7,[@glih[FiguresB@ndb)
withOappropriate OdrainOloading. OSinceJQ70andOQg0are
MOS/FETs,CtheirOloadingOonCthefirstOstageOisCquite Clow,
therebylmakingCanCadditionalCtontributiontolthe Chigh[yain
developedlihihefirstiStage.ThelSecondStagelislalsoldonfig-
urediblgonvertlis(differentialSignalfo@lsSingle-endeddutput
signalbymeansofléurrentimirrorDg, @ 3q(FiguresBAand6)
toldrivelSubsequentlgain(Stage.

TheOthirdOstageDofCOthe DamplifierCconsistsOof0Darlington-
connectedINPNransistors[{Q47,[Q1g0nFigures(5AndH),
drivingOtheOquasi-complementaryOClassCABCoutputCstage

OffsetWoltageMulling

(Q14[EANdQ1 5,[Q gIhFiguresBAndB).[Output-stageshort-
circuitCprotectionsCactivated by voltage[tropsCdeveloped
across(the®0QMesistors[adjacentfofhedutputierminall{Rg
andR1,[Figure8).lVheniheNoltageldropldevelopedlacross
either[ofliheseDesistorsieacheslalpotentialléqual fo1VgE,
the[Mespectivelprotectivedransistor{Q1[0r[Q43)B[Activated
andShuntsfiheBasedrivefromthebasesoffhe@utput(Stage

transistorsQq4@nd@15,@1)-

Internal@requencyldompensationforthe[CA3193@amplifieris
provided by twolO internalC networks,d alJ 6pFC capacitor
connectedbetween(fhelinput-stagelfransistor[¢ollectorsand
thehode Detweenfhelthirdland[obutputlstagesiandalsecond
network,consistingCofClaR0pFkapacitorfin[keriesCwith[a
7.5kQOresistorconnectedhetweenthe DinputCandDoutput
nodes[o6flfhefhirdStage.

OffsetWoltageMulling

Thelihputloffsetioltage[¢anbehulledTozerobyany[dflihe
threelinethods[shownlhfhelfableBelow.[A10Kpotentiome-
ter(between@erminals[1[&nd B, With[tsOviperfeturnedoV-,
willCprovide[algrossChullingCforCallltypes.[ForfinerChulling,
eitherlofiheldtherdwoltircuitsishownbelowlmaylbellsed,
thuslprovidingSimplerlimproved(fesolutionfor@llfypes.

CAUTION: The[OCA3193[amplifiersCwillCbe[damagedCif(theyllare
pluggedlintoloptampleircuits(émployingthullingith[(tespectiolihe
V+Supplybus.

V_
R R R
OFFSETINULLING @
CIRCUITS R 10K 1K
TYPE RESISTORRIVALUE RESISTORRIVALUE RESISTORRIVALUE
CA3193A 10K 50K 10K
CA3193 10K 20K 5K

Gross[Offset[Adjustment

FinerOffset[Adjustments
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TypicallApplications[]

R>

Rl
Vv =V, |—+1l|=—+V, | =—+1
ouT aR; Ry bR3

Rs

R
For[[deal[Resistorsmvith%l = R
2 4

R,
Vout = Vp—Va R_3+1

_ VOUT _ R4
ATy v TR Y
b~ Ya 3
FORIWVALUESRABOVENV oyFIVp EVa) To)

FIGUREX. TYPICALOWOIDOPIAMPBRIDGE-TYPEQO
DIFFERENTIALIAMPLIFIER

z R
'Ll 1K
v
M R
L
(0QITO3.0kQ)
WITHVEAV

ALLRESISTORSAREN%

IFR; ER3ANDR, ~R4FRs5, THEN

I, TSINDEPENDENTIDFVARIATIONSINIR_
FORMR, [VALUESIDFDQ TOBKQWITHVEIY

AT N /€ V) M AN
L7 RyRg ~ (2M)(IK) ~ 2K

FIGURED. USINGICA3193ASABILATERALICURRENTO
SOURCE

R2

Wy
20K

Vout

———0—
iRL

ALLRESISTANCEVALUESIAREINIOHMS.

ouT 2(R3+R, R, 1R

R, R,
R, = Ry/[Ry= Ryandle- = g~

R
_ 2
THEN Vg1 = (vz—vl)[R—J

Foralues@bovelVoyTFR2(VoEV1):

IfA 5 TobeMaded And R, R ER,ER
with[R,Z0.999R (0. 1% ismatchih(R,)

ThenWocmED.0005V NOrICMRREB6AB
Thus,fhe[CMRRGffhis[GircuitisDimitedy
theatching@rhismatchingoffhisMetwork
rather(fhanhe@mplifier.

FIGUREB. DIFFERENTIALAMPLIFIERSIMPLEO
SUBTRACTER)WSINGITCA3193

RL

R R R
_ F F F
Vout = _(R_lvl + R_2V2 + R_3ng

VouTEHEHRV,+2V,r312V3)
ALLRESISTANCEVALUESIAREINIOHMS.

FIGUREDO. TYPICALIBUMMINGIAMPLIFIERIAPPLICATION




CA3193,[CA3193A

Typica|M\pp“CatiOHSDII]Continued)

THERMOCOUPLE (=<

s—o Vour

8.2K

A

Q 0-ImA

ALLRESISTORSIARE1%. -

ALLRESISTORSIAREINIOHMS.

FIGURENL. THECA3193MWSEDINAMTHERMOCOUPLEICIRCUIT

The CA31930 isO and excellentOd choiced ford usel with
thermocouples.OInOFigured11,0theJCA31930amplifiesCthe

generated$ignallb00dimes.[Thelihree[22MQ[Fesistors[will
providefull-scaledutputlifthefhermocoupledpens.

Typical[PerformancelCurves
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TypicallPerformancelCurves mcontinued)
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— 103 102

|£ [ TAER5°C |

z

>

=

w

2

5 102 10

o)

2

0

e) eN

&

'_

2 1ol

g 10 inT1 t

[

Z

w

-

g

2

8 1 0.1
10t 102 103 104 10°

FREQUENCY[{Hz)

FIGURENG6. INPUTINOISEVOLTAGEANDICURRENTIENSITYO

vs[FREQUENCY
160 -100
TAE25°C
120 -50
o 0
80 A
2 \ oL
3 N
% 40 NG 50
9 \\
Z —
w o OoL — T 100
o
-40 \ 150
-80 200
0.1 10t 103 10° 107
FREQUENCY[{Hz)
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TypicallPerformancelCurves mcontinued)

140

~ 130
m
g
z
<
?120
o}
g CA3193A[(-25°C(to85°C)
g — | T
[a
O 110 —
CA3193[0°C{o70°C)
L]
-50 0 50 100 150
TEMPERATURELPC)

FIGURER0. OPENIOOPIGAINMSTEMPERATURE
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INPUTIANDIOUTPUTEXCURSIONS

FROMODERMINAL@V)

INPUTIANDIOUTPUTIEXCURSIONS
FROMODTERMINALZ V)

TAER25°C,[UPPERSUPPLYVOLTAGE
FORICA3193AANDICA3193 IS +18V
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FIGURER1.
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FIGURER23. OUTPUTIWOLTAGESWINGICAPABILITYANDO

COMMONMODEINPUTIVOLTAGENS[SUPPLYO
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Dual-In-Line[Plastic[Packages(PDIP)

P I W]
N

El

E8.3[(IEDECMS-001-BAISSUEMD)
S8IEADDUAL-IN-LINE[PLASTICIPACKAGE

INDEX% 2 3 N/2 INCHES MILLIMETERS
AREA
R R R R R symBoL| MmN MAX MIN MAX |NOTES
E A - 0.210 - 5.33 4
l«——D 4>‘ E Al 0.015 - 0.39 - 4
BASE |
7 L A . A2 0.115 | 0.195 | 2.93 4.95 -
PLANE vA2 A |
SEATING -1 Ly 1 B 0.014 0.022 0.356 0.558 -
PLANE | AL € H B1 0.045 | 0.070 1.15 1.77 8,10
D1 —>|D ~ oA A c 0.008 [ 0014 | 0204 | 0.355 -
Bl E ec C D 0.355 0.400 9.01 10.16 5
B -
e B B
0'010[(0'25)®| C | A | B@ | B D1 0.005 0.13 5
E 0.300 0.325 7.62 8.25 6
NOTES: = 0.240 [ 0.280 | 6.10 7.11 5
1. Controllingimensions:(INCH.IhGasedfldonflictBetween o 0.100BSC 2 54BSC B
English@andMetricldimensions,fhelihchldimensionsdontrol. i ;
2. Dimensioning@ndolerancingerANSITY 14.5M-1982. eA 0.300BSC 7.62BSC 6
3. Symbols@redefinedihfheMOBeriesSymbol(ist’hSection e - 0.430 - 10.92 7
2.2[6fPublicationo.95. 0.115 0.150 293 3.81 4
4. Dimensions[A,[Al@ndIL[@EreMheasuredwithfhepackageSeatedd N 3 8 9
inJEDECI(Seating(planelgauge(GS-3.
Rev.[0[12/93

. D,D1,[andE1dimensions(domotlihcludeoldflash(dr(protru-

sions.[MoldflashCorCprotrusionsshallChot[exceed[0.01000nch
(0.25mm).

. E@nd areheasuredWithfheleads[@onstrainedibbeper-

pendicular[t‘blﬂatum.

. epgland@cl@reMmeasuredatiheleadfipsWithfheleadsincon-

strained.[@c[hustbe(zerolor(greater.

. Blihaximum(dimensionsidolfotlihcludeldambar(protrusions.

Dambarprotrusions[Shallbot@xceed0.0100hch[{0.25mm).

. NsfhefhaximumbDumberGfierminallpositions.
10.

Cornerlleads[{1,N,N/2[@ndMN/2F 1) For[E8.3,[E16.3,[E18.3,00
E28.3,[E42.6[Willlhave[AB1[dimension[bf[0.0303[D.0450inch
(0.763.14mm).




