intersil, CA3193.[CA3193A

1.2MHz,[BiCMOSIPrecision
OperationallAmplifiers

January[1998
Features Description
e LowlV|p TheOCA3193A0anddCA31930areultra-stable,0precision
- CA3193A. instrumentation, JoperationalOamplifiersOthatJemployOboth

PMOS[andibipolarQransistorsConCalsingle[monolithicCthip.
The[CA3193ACANd[CA3193CamplifiersCarelinternallyCphase
* Low[AV|o/AT compensatedCandOprovideJaOgainObandwidthOproductOof

- CA3193A .[IILLLIIIIIIILIIIIIIIII3uV/°CiMax)  1.2MHz.OOTheyOareOpinCcompatibleCwithCtheDindustry (0741

- CA3193 I I I [IIL5uV/°ClMax) Seriesfandimanylother]ClopLlamps,landimaybelusedlas
replacements(for7418eriesiypeslihimost@pplications.
* Lowjp@nd(,

o TheCA3193AANd[CA3193[¢an[alsolbellisedlasHunctional

* Low[Al|p/AT: CA3193.LLLLLLLLLLLLLLI150pA/~ClMax)  replacementsforCop[ampltypes(]725,[1108A,(OP-5,0P-7,
« Low[Al/AT: CA3193 .[IIIILIIIIIIIIII3.7nA/°C(Max) LMllI}mdD]_M714[inEman){I}ippI|cat|onsljbvhereljhulllng[ﬂsl]hot
employed.Becauseloffheirlbwloffsetiloltage@ndlowloffset

voltagel vsOtemperatureld coefficientd theD] CA3193A0 and

- CA3193 [IILTITIIITIIITIIITITIITIIT500uV{Max)

Appllcatlons CA3193[amplifiersChave@Wwidertangeldflapplicationsihan

« ThermocouplePreamplifiers mostlopLampsCandCarelparticularlylwelllsuitedforluselas
. . » thermocoupleOamplifiers,0highOgainOfilters, Obuffer,Ostrain

+ Strain[GaugeBridge[Amplifiers gaugebridge@mplifiers@ndprecisionMoltageFeferences.

+ Summing[Amplifiers TheDtwoOtypesOinOtheDCA31930seriesOarefunctionally

. DifferentialAmplifiers identical.[The[[CA3193AaAndCA3193[bperate[fromsupply
voltages[6f@3.5VibE18V.
e BilaterallCurrent[Sources

o PartMumberIhformation
e LoglAmplifiers

« Differential Woltmeters TEMP.OJ PKG.O
o PARTINUMBER RANGEE(JOC) PACKAGE NO.
e PrecisionVoltage[References
. . CA3193AE -25[bB5 8dIPDIP E8.3

* ActivelFilters

. Buffers CA3193E 0fZ0 |8MdAEPDIP E8.3

¢ Integrators

e Sample-and-Hold[Circuits

e Low[Frequencyl(Filters

Pinout

CA3193
(PDIP)
TOPIVIEW
\ )
OFFSETINULL [ 1] 8] NC
INV.INPUT [ 2] \ 7] v+
NON-INV.INPUT [3] ) 6] output
V- E E OFFSETINULL

CAUTION:[Theseldeviceslare(sensitive(fo(electrostaticldischarge;[follow[properIC[Handling[(Procedures. FN 1249 4
1-888-INTERSIL[0r(321-724-7143 | Intersil[{and(design)lis@fegisteredfrademarkdfihtersilAmericas(Inc. )
Copyright®IlntersillAmericasnc.[2002.[All[Rights[Reserved 60

Allétherfrademarks[mentioned(arefhepropertyoftheirliespective[@wners.
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AbsoluteMaximum[Ratings Thermalnformation
DCIBUPPlyVOIAgE . . ..o\t eeeeeeeeee +18V  ThermalResistance[{Typical, Notel1) 03A0°C/W)  8;3cPC/W)
DifferentiallnputVoltage [LLLIITIILIIIIIIITIIITIIIIIIIITITIIBV PDIPPackage .[ITIIIILILLLLIIITIT] 100 N/A
DClhputVoltage (V+34),I¥-  MaximumBunctionTemperature({PlasticlPackage) JLLLLLLL1150°C
Input[Current.[L] ARRARARNRNRRARR 1mA  MaximumiStorageTemperaturelRange [LLLLLIIII1}-65°CIb150°C
OutputShort(Tircuitiuration{Note(2) .[LLLLLLLLLLLLII I [ndefinite MaximumileadTemperaturel{Soldering(10s) .[(LLLILLLLLLLI300°C
Operating[Conditions
TemperaturelRange
CA3193A. I I II T T T TITITT11]-25°C o B5°C
CA3193 . (LI LLLLL L LI LI LLLLLIII 0 C o 70°C
CAUTION:[Stresses@bove(thosellistedih[AbsoluteMaximumRatings”thay[¢ausepermanentidamagefoheldevice.Thisis@stressonlyating(and@peration
offheldevice(atfheseldranylotherldonditions@bovefhoselihdicatedihfheldperationalSectionsofthisSpecificationlisMotimplied.
NOTES:
1. 9jalsMeasuredwithfhel@omponentihounted@n@n(évaluationPCoardlihfree@ir.
2. Short(@ircuitihayDel@ppliedfolgroundorioleitherSupply.
ElectricalBpecifications TAER5°C,VgyppLyER15V,WnlesstherwiseSpecified
TEST CA3193 CA3193A
PARAMETER CONDITIONS SYMBOL | MIN TYP MAX MIN TYP | MAX ] UNITS
InputOffsetVoltage] Vo | 25°C Vio - 300 | 500 - 140 | 200 MY,
Tmax - E| 725 - - 380 v
Input(OffsetVoltageTemperature[] AV|o/AT - a 50 - a 3 uv/°c
Coefficient[[Over[SpecifiedTem-
perature(Rangefor(EachDevice)
Input[OffsetCurrent 25°C o - 5 10 - 3 5 MA
Tmax - - 17 - - 11 [DA
Input(OffsetCurrent(Temperaturel] Al|o/AT - 0.04 0.15 - 0.03 0.10 | nA/°C
Coefficient[(Over[SpecifiedTem-
perature(Rangefor(EachDevice)
InputBias[Current 25°C I - 20 40 - 10 20 MA
Tmax - E| 207 - E| 83 [DA
InputBias[Current(Temperaturel] Al/AT - 0.15 3.70 - 0.10 1.18 | nA/°C
Coefficient
InputMoiseVoltage 0.1[{o[A0Hz eNP-P - 0.36 - - 0.36 - uVp.p
InputMoiseVoltageDensity fZO0Hz eN - 25 - - 25 - nVAHz
fs[100Hz - 25 - - 25 - | nvihz
fs[1000Hz - 24 - - 24 - |Bvihz
fiz10kHz - 24 - - 24 - Invihz
fz[100kHz - 22 - - 22 - Invihz
InputMoise[Current 0.10b[0MHz INP-P - 12 20 - 12 20 pAp_p
InputMoise[CurrentDensity fF[10Hz IN - 0.83 - - 0.83 - pAl\/m
fiz[100Hz - 0.80 - - 0.80 - | pANHZ
f5[1000Hz - 0.75 - - 0.75 - | pANHZ
fiz10kHz - 0.72 - - 0.72 - | pANHZ
fs[100kHz - 0.60 - - 0.60 - | pArHZ
Common-ModehputWoltagel Vicr -12 -13.500 10 -12 -13.500 10 \
Range to11.5 to11.5
Common-Mode[RejectionRatio |VecuEN|cr CMRR 100 110 - 110 ai1s B dB
- 3.16 10 - 1.78 3.16 uviv
PowerZBupplyRejectionRatio] [PSRR 100 130 - 100 130 - dB
AVio/AVE - [o316| 10 - o316 10 | pwv
Maximum[@utputVoltage[Swing | R|_ = 2kQ Vowm +13.0 | £135 - +13.0 | £13.5 - v
Large-SignallVoltage(Gain R 22kQ AoL 100 110 - 110 115 - dB
(Vo[=*10) RL > 10kQ - 115 - - 125 - dB
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Electricall$pecifications TaER25°C, Vg ppLyER15V,UnlessOtherwiseSpecified [Continued)

TEST CA3193 CA3193A
PARAMETER CONDITIONS SYMBOL | MIN TYP | MAX | MIN TYP | MAX ] UNITS

Short-Circuitf@utput[CurrentioO lom+t.Tom-1 -25 7 25 -25 7 25 mA
the[OppositeRail
Slew[Rate Rp > 2kQ,[AyEEHFL SR - 0.25 - - 0.25 - Vlius
Gain-Bandwidth[Product Ao Z0dB,R| F2kQ,0 iy - 1.20 - - 1.20 - MHz

C_E000pF, ¥\ NER20mVp_p,[

fZ0OkHz
Rise[@and[Fall(Time VINER20mVp_p,fIZ0kHz tR - 0.29 - - 0.29 - us
Supply[Current R F[ee,VgFE15V I+ - 2.3 3.5 - 2.3 3.5 mA

Test[Circuits@andWaveforms

100Q

T

FIGURED. INPUTIOFFSETVOLTAGEDESTITCIRCUIT

10K 0
AW
+15V
10K
\
+10V
0
ov- —I— I: :I v
1oV % 200pF o
1kHz V|N 5K pl
= = -15v = Top(Trace: InputVoltage,Bottom[Trace: OutputVoltage
VouTERVy = Vertical($cale:[10V/Div.,[Horizontal[$cale:[0.1ms/Div.
FIGURERA. TESTICIRCUIT FIGURERB. RESPONSEMTOOkHz,20Vp_p[SQUARENWAVE

FIGURER. INVERTINGIAMPLIFIER

+15V
0
Vout
IZOOpF ZKI
SIMULATED 0
LOAD
Top[race: InputiVoltage;Bottom(Trace: OutputN’oltége
Vertical(Scale:[10V/Div.;[Horizontal$cale:[0.1ms/Div.
FIGURERA. TESTICIRCUIT FIGUREBB. RESPONSETOR0Vp._p,AkHz[3QUAREMWAVEINPUT
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Test[CTircuitsl@andWaveforms continued)
FIGURER3. VOLTAGEFOLLOWER

o LOWPASS  HIGHPASS
WV FILTER FILTER
2.2MQ +15V DCITOMOHz  0.1TOMOHz

I SCOPE
INPUT
RESISTANCE

V
OUTP_P}

{VNOISE = 3
22x10

-15vV

FIGUREMA. TESTICIRCUITED.1HzTOMOHz

FIGURE[4B. OUTPUT@WVAVEFORMEHDHZUOE[OHZDNOISE
FIGUREM4C. OUTPUT WAVEFORMED.1Hz[TOQOHzMOISE

FIGURE4. LOWFREQUENCYMOISE

FunctionalBlock[Diagram

2.3mA
BIASINETWORK | 7

70uA 660uA Y 600pA Y

o

INPUT - AET >_@
/
@— / OUTPUT
6pF

11

1
OFFSET @

NULL
V-
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Schematic[Diagrams

Q7 Qs y
sl
— —
*+— H-WA—
2’ 25K 20pF 7.5K

Dy

D2

FIGUREDB. CA3193SIMPLIFIEDISCHEMATICIDIAGRAM

@ v

AL o - OUTPUT
Qs Qel Q10 @
]y | > '
Q3 | Q4 Q7 Qg Rs
(=g i ’
] 1 20pF
—I ” > 60Q
R; | 6pF Q15 | Q16
R11 Q1 \le 100K]
_S_‘ Rie
? 1K —Im Q20| Qa1 [Q22q,, 6K
Dy { |
INPUTS L Ry7
¢ D, %25}(
R12 Ris <& |
@‘W\r \ 3.7K
T K Q30
Do Q17
Q24 Q26 Q27 . Q19
| Dlo¥ Q18
Qs Q Qa9 R1s
25 Q28 29 Dy NS
at R D11 D12
Q31
> Ri3
15K
Dia
L e e (4 ) V-

1O

OFFSET
NULL

FIGUREB. SCHEMATICIDIAGRAMIOFICA3193A[ANDICA3193
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Applicationhformation

Circuitescription

TheOblockOdiagramOof(theOCA31930amplifierdshowsthe
voltagelgainfandBupplydurrentforléachoflitsFourlamplifier
stages.[Bimplified[and[e¢omplete$chematicldiagrams[ofihe
CA3193[@mplifierlareShownlih[FiguresB@ndB, Mespectively.

AOquadOofOphysicallyCcross-connected DNPNOtransistors
comprisehelinput-stage[differential (pair[{Q1,[@>On[Figures
5@nd(B);fhislarrangementdontributesibhelowlihputdffset-
voltageltharacteristics[of(theamplifier.CThellltra-high[fain
providedliniheirstlstageeénsures[that[subsequenti$tages
cannotOsignificantlyOinfluenceOtheD overallO offset-voltage
characteristics[@flthe@mplifier.[HighIbadimpedancesforihe
input-stageifferential Cpair({Q1,Q2)Careprovidedbythe
cascode-connectedPNPOransistors[Q3,[QsCand1Q4,[Qg,
therebylGontributingbfhehighlgainldevelopedlihihelStage.

Thelsecondlstagelofithe[@amplifierCtonsistsCoflaldifferential
amplifier@mploying®MOS/FETsQ7, @glih[Figures3@andB)
withOappropriateOdrainOloading.0SinceJQ70andOdQg0are
MOS/FETs,OtheirdoadingConCthe CfirstOstage CisCquite Clow,
therebylmakingCanlCadditionalC€ontribution[iotheChigh[fain
developediihihefirstiStage.ThelSecondStagelis[alsoldonfig-
uredibldonvertlits[differentialSignalfo@sSingle-endeddutput
signalymeans[ofldurrentnirrorg,[Q3g{FiguresBAnd6)
toldrivelSubsequentldain(Stage.

TheOthirdOstageOofCtheDamplifierCOconsistsOof0Darlington-
connectedINPNQransistors{Q47,[Q1glinFiguresbandlH),
drivingthelquasi-complementary(ClassCOABOoutputCistage

Offset[WoltageMulling

(Q14@NndQ45,[MQ glhFiguresBAnd6).[Output-stagelshort-
circuitCprotectionCsCactivatedbyOvoltage [dropsCdeveloped
acrosslthe®0Q[esistors@djacentoiheoutputerminal({Rg
andRqq,[Figure®).lWhenlheloltageldropldeveloped@cross
eitherloflfthese@esistorsieaches@potentiall@équalfo1 Vg,
theMespectivelprotectivedransistor{Q1-[0r@Q1 3)[BActivated
andShuntsfheBaseldrivefromhebasesoffhedutputStage
transistorsi{Q14@nd@15,[@16).

Internallfrequencyldompensationforfhe[CA3193@mplifierlis
providedO by twoO internalC networks, 0 all 6pFO capacitor
connected®etween(thelihput-stagedransistorl¢ollectorsfand
thelhodeDetweenthelthird[and[dutputlstagesiandalSsecond
network, CconsistingCofCalR0pFLCtapacitorCinCseriesCwith[Ca
7.5kQresistorOconnectedbetweenCthelinputdandDoutput
nodes(offthefhirdStage.

OffsetVoltageMulling

ThelhputloffsetVoltageldanbemulleddozeroby@nylofithe
threeethodsishownlihihelfablebelow.[ALLOKpotentiome-
terbetweenferminals1[And®,With[sWiperieturnedio V-,
willCprovide[algrosshullingforalltypes.[ForfinerChulling,
eitherfoflthe[btherwoltircuitstshownbelowlmaybellised,
thus[providingSimplerimproved(resolutionfor@llfypes.

CAUTION: ThelOCA3193[amplifiersCwillCbedamagedCifCtheyCare
pluggedlintolopfampltircuitstémployingChullingvith[fespect{olihe
V+Supplybus.

V- Vv V-
R R R
OFFSETINULLING ©)
CIRCUITS R 10K 1K
TYPE RESISTORRIVALUE RESISTORRIVALUE RESISTORRIVALUE
CA3193A 10K 50K 10K
CA3193 10K 20K 5K
Gross(OffsetAdjustment Finer[OffsetlAdjustments
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TypicallApplications

_ t2 l4 l4
VOUT = _Va{_l + 1J_3 + Vb(_ + 1J

R; R
For[lheaI[Resistorsmvith% =
2

Ry
Vout = Vp—Va R_3+1

A= Vour _ [&+1]
Vp=Va \R3

FORIVALUESRABOVEN ou1FIVp EV,) o)

FIGUREX. TYPICALOWOOPRAMPBRIDGE-TYPEO
DIFFERENTIALIAMPLIFIER

R
| 5
Ll 1K
Ry
M
iM RL
(0QITOB.0kQ)
WITHIVEOV
ALLRESISTORSAREQ%
IF[R,ZR3ANDR, ~[R4FRs, [ THEN
| ISOINDEPENDENT[OFIVARIATIONSINR
FORMR VALUESIOFDQ TOBKQWITHVEDV
L2 YRa L vam Vg0 0
L7 RgRg ~ (2M)(1K) ~ 2K

FIGURED. USINGICA3193ASIABILATERALICURRENTO
SOURCE

Vout

b——o0—
iRL

ALLMRESISTANCEIVALUESIAREINOHMS.

vour =i e[ R
out 2Rz +Ry) Ry 1R
R, Ry
|ﬂ:R4 = RZ’ER?:: Rlﬁnd%l = R_3

R>
THEN Vour = (Vo-Vyp)| 52

Foralues@bovelVoyTF2(VoEV1):

If[AyI5TobeMadel@ndIfR, ER3ER4EFR
with[Ro[Z[0.999RI[{0.1%MismatchihRy)

ThenlVocmE0.0005V\OrCMRREZB6dB

Thus,the[CMRR0fFhis[@ircuitlislimited By
thelhatchinglormismatchinglofthishetwork
ratherthanthe@mplifier.

FIGUREB. DIFFERENTIALAMPLIFIERISIMPLED
SUBTRACTER)WSINGICA3193

RL

R R
_ (Re F F
Vout = ‘[R—1V1 + R—2V2 + R_3V3j

VOUT|3|3[G2V1+|2V2EH2V3)
ALLIRESISTANCEVALUESIAREINIDHMS.

FIGURENO. TYPICALSUMMINGIAMPLIFIERIAPPLICATION
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TypicallApplicationsOgcontinued)

THERMOCOUPLE <‘><

20K

1K

Q 0-ImA

ALLRESISTORS[AREINIOHMS.

Thed CA31930 is[0 an excellent[ choicel ford usel with
thermocouples.OInOFigured11, Cthe OCA31930amplifiesCithe

ALLRESISTORS[AREN%. =

FIGUREOL. THEICA3193WSEDINATHERMOCOUPLECIRCUIT

generated[3ignal(5000imes.[Thehree[22MQ[Fesistorswill
providefull-scale@utputliffhefhermocoupledpens.

TypicallPerformancelCurves

400
L]
CA3193[0°CH70°C)
s —~
g 300 o~
w
Q
5
S CA3193A[}-25°CHoB5°C)
200 y
m /’
wn
LLII: /
e /,
5 7
& 100
z
0
-50 0 50 100 150
TEMPERATURELPC)

FIGUREI2. TYPICALINPUTOFFSETWOLTAGEDO
TEMPERATUREICHARACTERISTIC

INPUTOFFSETIVOLTAGEV)

300

200

100

CA3193
¥ CA3193A0
0 500 1000 1500
TIMEATAMBIENTTEMPERATUREZ125°C[(HOURS)
L 1 1 ]
0 385 770 1155

EQUIVALENTITIMEATITEMPERATUREER25°CIIDAYS)

FIGUREQS. INPUTIOFFSETIWOLTAGENSTIME
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TypicallPerformancelCurves Hcontinued)

40

<
S 30
-
Z
w
@
x AL
g 20 N
2 CA3193[(0°Cfo[70°C)
é \\
'_
2
a 10
z CA3193A[(-25°CfoB5°C)
\‘
0
-50 0 50 100 150
TEMPERATURE(C)

3 2

— 10 10

N [ TAB25°C

z

>

j oy

=g

w

2

5 102 10

0

2

o

o eN

=]

'_

-)

g 10! N1t

& IN T

'_

Z

L

-

g

-)

2 3 0.1
10! 102 103 104 10°

FREQUENCY[{Hz)

VSIFREQUENCY
160 -100
TAER25°C
120 -50
2 0
80 A
Z \ oL
g N
o 40 N 50
(@] \
g N
pd T —
g o Dol — T 100
o
-40 150
-80 200
0.1 10! 103 10° 107
FREQUENCY[{Hz)

FIGUREQ4. TYPICALINPUTBIASICURRENTNSTEMPERATURE

EQUIVALENTINPUTINOISEICURRENT{pANHZ)

FIGURE6. INPUTMNOISEVOLTAGEANDICURRENTIENSITYO

PHASERANGLEDEGREE)

FIGURES8. OPENIOOPIGAINANDPHASESHIFTIRESPONSEL

CA3193

™ CA3193A0

INPUTIOFFSETICURRENTI(nA)

-50 0 50 100 150
TEMPERATURE(PC)

FIGUREDS. TYPICALOINPUTIOFFSETICURRENTNSsO

TEMPERATURE
5 ; . ; .
TAEE55°CTOn25°C
g
= 4
'_
Z
1]
©
@
g
3
5
o
% o~
,
A
o —
g 2
g 7
T
L
1
2 6 10 14 18 22

POWERSSUPPLYVOLTAGERV)

FIGURED7. POWERSUPPLYI[CURRENTNSSUPPLYIWOLTAGE

150

TAER5°C
. 140
[aa]
g
Z
3 N
2 130 N
[e) T~
le)
2

~—
E \
© 120
110
2 6 10 14 18 22

POWERSSUPPLYVOLTAGEV)

FIGUREDY9. OPENILOOPIGAINIS[POWERISUPPLYWOLTAGE
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TypicallPerformancelCurves Hcontinued)

140

[y
w
o

o
g
P
<<
=)
a 120
o
= CA3193A[-25°ClTo[85°C)
E /’ oy
o
O 110
CA3193[0°CHo70°C)
100
-50 0 50 100 150
TEMPERATURELPC)

FIGURER20. OPENIOOPIGAINMSTEMPERATURE

40 -
R E2K

V+EZFO5V
V-[Z[H15V

TAE25°C

35

30

25

20

.

15

10 \

MAXIMUMOUTPUTVOLTAGESWING(Vp.p)

My

102 103 104 105

FREQUENCY [{Hz)

1 10!

FREQUENCY

FIGURER22. MAXIMUMIUNDISTORTEDIOUTPUTIYOLTAGENSO

INPUTANDIOUTPUTEXCURSIONS
FROMTERMINAL V)

INPUTANDIDUTPUTEXCURSIONS
FROMTERMINAL 7QV)

o

'
=

'
N

'
w

TAER5°C, WPPERSUPPLYVOLTAGE
FORITA3193ARANDICA3193 IS +18V
Vout
/’
Vicr
4 8 12 16 20 24 28
SUPPLYVOLTAGE[+V)
FIGURE[21.
S— Vout
\
—~——
| VICR
0 4 8 12 16 20 24 28
SUPPLYVOLTAGE[+V)

FIGURER3. OUTPUTWYOLTAGESSWINGICAPABILITYANDO

COMMONIMODEINPUTVOLTAGEMSSUPPLYO
VOLTAGE
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Dual-In-Line[Plastic[Packages[(PDIP)

RS | S E8.3[(JEDECMS-001-BAISSUEID)
£1 S8ILEADMDMUAL-IN-LINE[PLASTICIPACKAGE
INDEX % ) 3 N2 INCHES MILLIMETERS
A AT A AR SYMBOL | MIN MAX MIN MAX |NOTES
= A - 0.210 - 5.33 4
l«———D ﬂ l«—E—>»] Al 0.015 - 0.39 - 4
BASE |
(| A A 1 A2 0.115 0.195 2.93 4.95 -
PLANE\_ VA2 A I
SEATING Ly ! B 0.014 0.022 0.356 0.558 -
PLANE | [ B1 0045 | 0070 | 115 177 | 8o
D1-» —>|D1<— A1 $ c 0.008 0.014 0.204 0.355 -
Bl E] ec D 0.355 0.400 9.01 10.16 5
B [
0.01000.25@|c[A @ | D1 0.005 - 0.13 . S
E 0.300 0.325 7.62 8.25 6
NOTES: E1 0240 | 0280 | 6.10 7.11 5
1. ControllingDimensions:INCH.[Ih(daseGf[Gonflictbetween o 0.100BSC > 5ABSC :
Englishi@ndMetricldimensions,fhelihchdimensionsontrol. . i
2. Dimensioningl@ndiblerancingperfANSIY14.5M-1982. ea 0.300BSC 7.62[BSC 6
3. Symbols(@reldefinedihfheMOZeries[Symboldist”ihSection] e - 0.430 - 10.92 7
2.2[0f[PublicationMo.@5. L 0.115 0.150 2.93 3.81 4
4. Dimensions[A,[Al@ndI@AreheasuredwithithelpackageSeatedl] N 3 P 9
inLJEDECISeating(planelgauge(GS-3.
Rev.0012/93

5. D,Dh1,[AndE1ldimensionsidootlihcludeoldflashoriprotru-
sions.[Mold[flashCorprotrusionsshallChotCexceed[0.01000nch
(0.25mm).

6. El@and arelheasuredwiththelleads[donstrainediobelper-
pendicular[fbmlatum.

7. eglandleclareheasuredatiheleadiipsWithfheleadsincon-
strained.[eéclhustbelZerolorlgreater.

8. Bllhaximumidimensions(domotihcludedambarprotrusions.
Dambar(protrusions(shallinot(@xceed0.0100hch[{0.25mm).

9. Nishemaximumumberofferminallpositions.

10. Cornerlleads{1,M,™/2@ndm/2E0)For[E8.3,[E16.3,[E18.3,0
E28.3,[E42.6Willthave[AB1dimension[6f[0.0303[0.0450nch
(0.76[21.14mm).
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