inters;jl.

DatalSheet

Duall@and@Quad,BMHz[@nd[6B0MHz,Ilow[]
NoiselOperationallAmplifiers

Lowlnoisel@andhighlperformance@rekeywordsidescribing]
HA-5102[andHA-5104.Theselgeneralpurpose@mplifierst
offerl@an@rray@fldynamicSpecificationslihcluding@3V/usO
slewTate[andBMHzBandwidth.[Complementingfhese
outstandinglparameterslisaierylbwnoiseSpecification6f(]
4.3nVNHz@AtKHz.

FabricatedsingfhellntersillhighfrequencyDl{process,[
theseldperational@mplifiers(alsolofferiéxcellentlihputd
specificationsSuchlas@l.5mVoffsetvoltagel@and30nAC
offsetldurrent.[ComplementingfheseSpecifications(arel]
108dB@pen(bopldain@nd®0dBdhannelSeparation.]
Consuminglaileryfnodest@mountofipower(Q0mW/O
packagefforidualsf@and150mW/packageforiduads),O]
HA-5102/04@lsoprovide15mAldfloutputiGurrent.

HA-5102,[HA-5104

August[2002

FN2925.7

Features

« LowMoise [T I I IIT I IIIIIIIIIII}.3nVAHz
Bandwidth LLLLILIILIILIIIIILILIIBMHzICompensated)
 SlewRate .[LLLLLLLIILLLLILLLLIEBV/us{Compensated)
 LowDffsetVoltage ..LLLLLLLLILLLILILIIIIILLIII0.5mV
AvailablelihfDuals[or@Quads

Applications

» High[Q,[ActivelFilters

* Audio[Amplifiers

* InstrumentationfAmplifiers

* Integrators

 SignallGenerators
 For[FurtherDesigndeas,SeelApplicationMote[AN554

_ _ o o Pinouts
Thislimpressivel@ombination@ffeaturesnakelfhisSeriesof]

" . . . . HA-5102[(PDIP,[CERDIP)
amplifiersfideallySuitedfordesignsangingfrom@udiol TOPIVIEW
amplifiersiand@ctivefiltersibihemostidemanding(8Signalll
conditioninglandlihstrumentation(Gircuits. ouTL [T Y 3] v+
These@perational@mplifiers@re@vailablelih[dual@rguadd -INL[2 7] ouT2
formwithlindustryStandardpinouts@llowingforimmediate ] +INL[3 6] -IN2
interchangeabilityWithmhostOther[duall@ndlquaddperational v-[4 5] +IN2
amplifiers.

HA-5102[Dual,[Comp.MHA-5104[Quad, Tomp. HA-5104[(CERDIP)
TOPIVIEW
ReferfbfheB83[dataSheetformilitaryproduct. v
ouTL [T 14 ouT4
i i 1 4
Orderinghformation NL[Z I | | lE_IM
TEMP.RANGEI) +INL[3] 12 +IN4
(0]
PARTMNUMBER °c) PACKAGE PKG.MNO v+[2] ) v-
HA3-5102-5 075 8MdPDIP E8.3 +IN2 5] [1q +IN3
HA7-5102-2 -55@b[125 |8ILdICERDIP F8.3A -IN2 E}a ﬁ{ﬁl -IN3
HA1-5104-2 -55[{b25 |14MdICERDIP F14.3 ouT2[7] 8] ouTs
HA1-5104-5 075 14Md[CERDIP F14.3
HA5104{SOIC)
HA9P5104-9 -40fo@B5 |16[MdISOIC M16.3 TOPIVIEW
\J
ouT1 [1] [16] OUT4
-IN1 [2] q {5 N4
+IN1 3] [14] +IN4
v+ [4] [13] V-
+IN2 [5] [12] +IN3
-IN2 E}b‘ lq{E-mg
21]3
out2 [7] 10 ouTs
N [E] [9] NC
1 CAUTION:[Theseldevices[@reSensitivefolélectrostaticdischarge; followproperICHandling[Procedures.
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HA-5102,[HA-5104

AbsoluteMaximumRatings

SupplyVoltageBetweenV+@ndV-[Terminals. (LLTITITIIITIIA0V
DifferentiallnputVoltage LILTT I TIITIIIIIITIIIT LTIV
InputVoltage LLLLLITTTITIIITITTITIIITTITTTITTITITI RV yppLy
OutputShort[Circuituration{{Note[3) .LLLLIIITITITLLL] Indefinite

Operating[Conditions

Temperature[Range
HA-5102/5104-2 . LTI T T 1E55°CHEb A 25°C
HA-5102/5104-5 . [TTIT I I T T ITTTITIIIIIITT0°CHo75°C
HA-5104-9 LLILIL LTI LI T I T TITITT1E40°CHoB5°C

Thermalhformation

ThermalResistance[{Typical,MNote[2) 03a0°C/W)  0;cIPCIW)
8[lleadPDIP[Package [LLITTIITIIIT] 107 N/A
8(llead[CERDIP[Package. [ ITIITIIITI] 115 28
14Mead[CERDIPPackage.[ITLLIIIIL] 75 20
SOICMPackage .[ITITITIIITIITIIIT] [100 N/A

MaximumEJunctionTemperature[{Note[1,[BermeticlPackage) [11175°C

Maximum@JunctionTemperature{Plastic(Package)ILLLLLLLI150°C

Maximum[StorageTemperature[Range . [(LIIIILLLE65°CHo150°C

Maximum(LeadTemperature{Soldering[10s) (LLLLLLLLLLLIIB0O0°C
(SOICLeadTipsOnly)

CAUTION:[Stresseslabovelthosellistedlih(Absolute[Maximum[Ratings”[Mmay[dause [permanentidamagefoltheldevice. Thislis[@lstress[onlyTating[anddperation [ofthe
devicelatfheseldrlanydtherdonditions@bovefhoselihdicatedlihfhe@perationalSectionsoffhisSpecificationisMotimplied.

NOTES:

1. Maximum[powerldissipation,ihcluding@utputlbad, hustBedesignedfbTaintainfheMaximum{junctionfemperaturebelow175°Cforermeticl]

packages,@ndbelow150°Cforplasticpackages.

2. 0jplsMeasuredWwithfheldomponenthounteddn@lbwleffectivefhermalldonductivityfestboardlihfree@ir.($eeTechBrief(TB379{or(details.

3. Anylene@mplifieriiayBeShortedblgroundlhdefinitely.

Electricall$pecifications

VsyppLyEFR15V,Wnless[OtherwiseSpecified

TEMP.0 HA-5102-2,E5 HA-5104-2,5 HA-5104-9
PARAMETER (°c) MIN ‘ TYP | MAX | MIN ‘ TYP | MAX | MIN ‘ TYP ‘ MAX | UNITS
INPUTICHARACTERISTICS
OffsetVoltage 25 - 0.5 2.0 - 0.5 25 - 0.5 25 mV
Full - - 25 - - 3.0 - - 3.0 mV
OffsetlWoltage[Average Drift Full - 3 - - 3 - - 3 - uv/oc
Bias[Current 25 - 130 200 - 130 200 - 130 200 nA
Full - - 325 - - 325 - - 500 nA
Offset[Current 25 - 30 75 - 30 75 - 30 75 nA
Full - - 125 - - 125 - - 125 nA
InputResistance 25 - 500 - - 500 - - 500 - kQ
CommonMode[Range Full +12 - - 12 - - +12 - - \%
TRANSFERICHARACTERISTICS
LargelSignalVoltage[Gain, 25 100 250 - 100 250 - 80 250 - kvIiv
(Vour=RaV. R Z2ka) Full | 100 | - - 100 | - - 80 - - KVIV
CommonMode[RejectionRatiol(Vcp = £5.0V) Full 86 95 - 86 95 - 80 95 - dB
Smalll$ignalBandwidth,[[AyZ1) 25 - 8 - - 8 - - 8 - MHz
Channel($eparation[{Note[4) 25 - 60 - - 60 - - 60 - dB
OUTPUTICHARACTERISTICS
OutputVoltage(Swing (RLEO0kRQ) Full +12 +13 - +12 +13 - +12 +13 -
(RLER2KQ) Full +10 +12 - +10 +12 - +10 +12 -
OutputlCurrent,[VoyTERE5V) Full | +10 | %15 - +10 | %15 - 7 | £15 - mA
FulllPowerBandwidth[{Note[3) 25 16 47 - 16 a7 - 16 47 - kHz
Output[Resistance ‘ 25 - 110 - - 110 - - 110 - Q
STABILITY
Minimum(Stable[ClosedIloopGain Full ‘ 1 ‘ - ‘ - ‘ 1 ‘ - ‘ - ‘ 1 ‘ - ‘ - ‘ VIV
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HA-5102,[HA-5104

Electricall$pecifications VgyppyEZ15V,WnlessOtherwiseSpecified [Continued)

TEMP.O HA-5102-2,5 HA-5104-2,5 HA-5104-9
PARAMETER °c) MIN ‘ TYP | MAX | MIN ‘ TYP | MAX | MIN ‘ TYP ‘ MAX | UNITS

TRANSIENTRESPONSE (Note[®)
Rise[Time 25 - 108 200 - 108 200 - 108 200 ns
Overshoot 25 - 20 35 - 20 35 - 20 35 %
SlewRate 25 1 3 - 1 3 - 1 3 - V/ius
Settling(Time[(Notel7) 25 - 4.5 - - 4.5 - - 4.5 - us
NOISE[CHARACTERISTICS (Note(8)
InputMloiseVoltage fE10Hz 25 - 9 25 - 9 25 - 9 25 | nVAHz

fEFAkHz 25 - 4.3 6.0 - 4.3 6.0 - 4.3 6.0 nVAHz
Inputoise[Current fZ00Hz 25 - 5.1 15 - 5.1 15 - 5.1 15 pA/\/E

fF1kHz 25 - 0.57 3 - 0.57 3 - 0.57 3 | pANHZ
BroadbandMoise[Voltage fZDCHb[30kHz 25 - 870 - - 870 - - 870 - nVRMS
POWERISUPPLYICHARACTERISTICS
Supply[Current{AlllAmps) 25 - 3.0 5.0 - 5.0 6.5 - 5.0 6.5 mA
PowerSupplyRejection[Ratio, (AVgEFE5V) Full 86 100 - 86 100 - 80 100 - dB
NOTES:
4. ChannelSeparationValueliseferred(ibihelihputdfithe@mplifier. hputfestéonditions(are:fZ00kHz; V| E100MVpepak: Rg EFOKQ.

. FulllpowerbBandwidthis[duaranteedByl@équation:[Full power bandwidth = %\—?’iﬁ.

. Settlingfimelisiheasuredid(0.1%Bffinalvaluefor@10VihputStep, Ay EEL.

5
6. Referlfo(Test[Circuits[SectiondffheldatalSheet.
7
8. Thelimitsfortheselparameters(arelguaranteedbased(onlablcharacterization,andfeflectllbt-to-lotariation.
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HA-5102,[HA-5104

Test[Circuits[andWaveformsO

2kQ
MV
2kQ
IN o——AAA \ . IN o—\ . o
/ l O OUT / l
1kQ 50pF 2kQ 50pF
T | T
¥ OUTPUT +
—_— +5V -+
T INPUT \ EE
+ ov 200mV -~ _/%
T INPUT , \.l_:
L -5V l /
N 1 +5V I l :
/ ¥ \ OUTPUT I ¥
/ + ov 1
T ~ -5V ov T
Vertical ZBV/Div.,[HorizontalZBus/Div.[(AyEEL) VerticalF[40mV/Div.,[Horizontal Z50ns/Div.[(AyFH1)
FIGURED. LARGEISIGNALRESPONSEICIRCUIT FIGURE2. SMALLBIGNALRESPONSETIRCUIT

” +15V
%7 K 2N4416 TO

5KO > OSCILLOSCOPE
500QNOTED) 5kQ
MWy AN/
2kQ
+15V
.
Vout
VIN 0—0—/\/\/\, )
200QINOTED) -15v 50pF
2kQ
A
2kQ
NOTES:
9. AYEEL.

10. Feedback@ndSummingresistorsishouldbe0.1%matched.
11. Clipping[diodes(are(@ptional,[HP5082-2810ecommended.
FIGURER. SETTLINGOIMEICIRCUIT
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HA-5102,[HA-5104

Simplified[$chematic

J J .
10

\

A
7

%—)I—'-
[P
'Y

S s e T O 5 DO
I ﬁmﬁ ‘

X/

=
K v
™
A | j L |t
Y
v o 3 3
o o
+INPUT -INPUT
TypicalPerformancelCurves
15 10 ¢
VgER15V,T5ER5°C E VgEREI15V,TAER5°C
—~ __ 50
E W E
Z Z
2w P =
w TYPICAL =
< ] —NS
E @ 10
8
T ——
3 s 4 05 S
9 2 =
0 0.1
10 100 1K 10 100
FREQUENCY[{Hz) FREQUENCY({Hz)
FIGUREX. INPUTINOISEIVOLTAGEIDENSITY FIGURED. INPUTINOISEICURRENTIDENSITY

5 intersil



HA-5102,[HA-5104

TypicalPerformancelCurves continued)

VgER15V,TAER5°C,B0uV/Div.,[As/Div., By E1000V/V VgER15V,TAER5°C,B00uV/Div.,[1s/Div., By E1000V/NV
InputMoiseZ0.232uVp._p Total@utputNoiseZF[2.075uVp_p
FIGURE®. 0.1Hz[TOOOHzINOISE FIGUREX. 0.1Hz[TOOMHzINOISE
2.0 — 2.0 ——
VgEFR15V [ TaER25°C
N
= -
W 15 2 15
Q =
s w
- [0 ]
s ; =
£ 10 3 10 =
%] 2 —
L ~
5 )
5 Y
z 0.5 o 05
Z
0 0
60 -40 20 O 20 40 60 80 100 120 0 2 4 6 8 10 12 14 16 18
TEMPERATURE(PC) SUPPLYVOLTAGE[V)
FIGUREB. V|ols(TEMPERATURE FIGURERD. V|,olisVg
4 100 —————
2 | VgER15V VgER15V
— 2
< O
é 2 g 80
-4
& pd E 70 N
x -6 s b4 NG
o 4 / w N
S -8 \ 7 X 60 N
8 -10 N /) g NN
b1 N g s0
0 0 ——
L -14 < 40 =
g -16 § —
o
$ -20 £ 2
-22
24 10
-26 0
60 -40 20 O 20 40 60 80 100 120 60 40 20 0O 20 40 60 80 100 120
TEMPERATURE((°C) TEMPERATURE[°C)
FIGURENO. l)oWs[TEMPERATURE FIGURENIL. IgasNSTEMPERATURE
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HA-5102,[HA-5104

TypicalPerformancelCurves continued)

VgER15V,Toy7E0

TOTALBSUPPLYCURRENTmMA)

60 -40 20 O 20 40 60 80 100 120
TEMPERATURELPC)
FIGUREQ2. |ccsTEMPERATURE{HA-5104)
5
VgEE15V,AVoEFRL0V, R F2KQ
4 —~
””
"
/’
3
///
!

OPENILOOPIOLTAGEGAINIL0%V/V)

60 40 -20 O 20 40 60 80 100
TEMPERATURELPC)

FIGUREO4. Ayo ISMTEMPERATURE
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240

y
210 /

200
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170

OPENML OOPIGAINIKkV/V)

160
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SUPPLYVOLTAGEI[{V)

FIGURET6. AyoL IsVg

18

5 TOTALSUPPLYICURRENT{mMA)
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MAXOUTPUTSWINGI®V)

B e e
o Fr N W

O RPN WMo N 0O

TAER5°C, Moy TE0
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SUPPLYVOLTAGE[V)
FIGUREQS3. IcclsVg(HA-5102)
55 T |
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"
- 256C
—
4.0 e
—
3.0 -55°C
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/
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v
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e
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HA-5102,[HA-5104

TypicalPerformancelCurves continued)

45 T

VgER15V,TAE25°C

40
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VouTEEIEY
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30 \‘

VouTEF15V
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FIGURE[18. OUTPUTSHORTCIRCUITICURRENTMSTIME
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HA-5102,[HA-5104

TypicalPerformancelCurves continued)

11 ll \ T T T T T T T T T T T
R E2KQ, [T, EBOpF,VgER15V \\ R E2KQ, [T EBOpF,VgER15V

—~ \~
2 10 ~ 10
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N |t w
] ] N
< // r
T 09+ < o9
: :
=
= 0.8 % 0.8
=2 =
= [m|
o L
| 0]
» 07 z 07

0.6 0.6

60 -40 20 0 20 40 60 80 100 120 60 -40 -20 O 20 40 60 80 100 120

TEMPERATURE((C) TEMPERATURE[LC)
FIGURER4. SLEWRATENSTEMPERATURE FIGURER5. RISETIMENSTEMPERATURE

DielCharacteristics PASSIVATION:

DIEIDIMENSIONS:
98.4MilsXB7.3milsXM9mils
2500umXMA710umx483umm

METALLIZATION:

Type:[Al,[1%[Cu
Thickness:[16kA@2KA

MetallizationMask[ILayout

Type:Mitride[[SigN4) Over$ilox[SiO,,[5%[Phos.)
Silox[Thickness:[2kAR2kA
NitrideThickness:3.5kA®1.5kA

SUBSTRATEPOTENTIALIPOWEREDUP):
Unbiased

TRANSISTORICOUNT:
93

PROCESS:
BipolarDielectricOsolation

HA-5102

+IN1 -IN1 OouT1

H+++++H

HAB102
8

+IN2

-IN2 ouT2 V+
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HA-5102,[HA-5104

DielCharacteristics

DIEIDIMENSIONS:
95milsX@9milsX9ils
2420umR2530pumRXM@E83um

METALLIZATION:
Type:[Al,[A%[Cu
Thickness:[16kAZ2KkA

PASSIVATION:

Type:MNitride[{SizN4)BverSilox[{SiO,5%[Phos.)
SiloxThickness:12kA@2kA
Nitride(Thickness:3.5kAm1.5kA

MetallizationMask[ILayout

SUBSTRATEPOTENTIALIPOWEREDUP):
Unbiased

TRANSISTORICOUNT:
175

PROCESS:
BipolarDielectriclsolation

HA-5104
V+ +IN1

-IN2

ouT2

OouT3

-IN3

-IN1

OouT1

ouT4

-IN4

+IN3
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HA-5102,[HA-5104

DU al'ln 'Ll n E|P| aSt'C [H)aC kag es mPDI P) ES.BEJEDEC[MS-OOJ.-BADBSUE[D)

iy g ey gy ey g S8[LEADIDUAL-IN-LINEPLASTICIPACKAGE

N INCHES MILLIMETERS
E1l
INDEX SYMBOL MIN MAX MIN MAX | NOTES
AREA 12 3 N/2
A - 0.210 - 5.33 4
8- | Al 0.015 - 0.39 - 4
-A-
LA < D » <« E_— > A2 0.115 0.195 2.93 4.95 -
BASE | B 0.014 | 0022 | 0356 | 0.558 -
PLANE Ano AA :
U Y | B1 0.045 0.070 1.15 1.77 8,10
SEATING — Y I
PLANE | A L C 0.008 0.014 0.204 0.355 -
D1 >l 4 A D 0355 | 0400 | 901 | 10.16 5
D1
B1 [€] D1 0.005 - 0.13 - 5
B | ec
T @|c|A|B©| E 0.300 0.325 7.62 8.25 6
01010.2%) E1 0.240 | 0.280 | 6.10 7.11 5
NOTES: e 0.100BSC 2.54BSC -
1. ControllingDimensions:[INCH.IhdaseldfldonflictBetween ea 0.300BSC 7.62BSC 6
E.ngllsh.Bn.dmlletrlcmhmenspns,[ﬂwe[IhchElhmensmnsmontrol. - B 0.430 B 10.92 -
2. DimensioninglandliblerancingperlANSIY14.5M-1982.
3. Symbols(areldefinedlihfheMOSeries(Symbol(List”ih(Section] 0115 0.150 2.93 381 4
2.2[0f[PublicationMo.95. N 8 8 9
4. Dimensions[A,[Al@ndl(@reheasuredWwithfhelpackageSeated Rev.012/93

inLJEDEC(Seatingplane@auge(GS-3.

5. D,1,[@ndE1[dimensionsidootlihcludenoldflashlor(protru-
sions.[Moldflash[brprotrusionsCshallChotlexceed[0.01000nch
(0.25mm).

6. Efand arelheasuredwiththeleads[@onstrainedoBeper-
pendicular[ﬂolﬂatum.

7. egland@cl@reneasured@ttheleadfipsWithfheleadsincon-
strained.[@chustbeZerolorigreater.

8. Blhaximumldimensionsidootlihcludeldambar(protrusions.O
Dambar(protrusions(shallbotéxceed[0.0100hch{0.25mm).

9. NiskthehaximumDumberlofferminallpositions.

10. Cornerlleads[{1,N,MN/2[@ndM/2# 1) For[E8.3,[E16.3,[E18.3,00
E28.3,[E42.6[WilllhaveAB1ldimension[bf(D.0303[0.0450nch
(0.76211.14mm).
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HA-5102,[HA-5104

Ceramic[Dual-In-LinelFrit[Seal[Packages{ICERDIP)

cl LEADIFINISH

SINeEETITe]
BASE -
PLANE

SEATING \- 'HT

PLANEJ
o }£
b2 —p

b

|-$-|ccc ®|C|AEEB©|D@|

NOTES:

1. Index(@rea:[AMotchdr@Pin©OnelidentificationarkShallBelbcat-
edl@adjacentolpinoneland$halllbellocatedithinthe$haded
arealshown.[Thehanufacturer'slidentification(ShallotbeWised
aslapin@nelidentificationhark.

2. Thelhaximumlimits@fleadldimensionsb@nd@drMShallbel
measuredat[theltentroid[bf(thedinishedeadSurfaces,(When
solderldiporfin(platelradinishlis@pplied.

3. Dimensions(Bl@nddl@pplyibleadbaselmetalOnly.Dimension
M@ppliesibleadplatinglandfinishthickness.

4. Cornerlleads((1,N,N/2,@AndM/2+1)hayBeldonfiguredwith@l
partiallead(paddle.Forlthis[@onfigurationldimensionB3(feplaces
dimension[®2.

5. Thisldimension(@llows[foroff-centerlid, eniscus,@ndiglass(
overrun.

6. Dimension[@[Shallleheasuredfromhe(Seatingplanebihe
baseplane.

7. Measureldimension[$1@tlallfourdorners.

8. Niisfhehaximumbumberofiferminalpositions.

9. Dimensioninglandblerancingper[ANSIY14.5M[E1982.

10. Controllingldimension:[INCH

|-¢-|aaa@|c|AEEB@|D©

F8.3AMIIL-STD-1835GDIP1-T8{D-4,[CONFIGURATIONR)
8MEADICERAMICIDUAL-IN-LINEFRITSEALPACKAGE

INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX | NOTES

A - 0.200 - 5.08 -
b 0.014 0.026 0.36 0.66 2
b1 0.014 0.023 0.36 0.58 3
b2 0.045 0.065 1.14 1.65 -
b3 0.023 0.045 0.58 1.14 4
c 0.008 0.018 0.20 0.46 2
cl 0.008 0.015 0.20 0.38 3
- 0.405 - 10.29 5
E 0.220 0.310 5.59 7.87 5
0.100BSC 2.54BSC -
eA 0.300BSC 7.62[BSC -
eA/2 0.150BSC 3.81BSC -
L 0.125 0.200 3.18 5.08 -
Q 0.015 0.060 0.38 1.52 6
s1 0.005 - 0.13 - 7
o 90° 105° 90° 105° -
aaa - 0.015 - 0.38 -
bbb - 0.030 - 0.76 -
cce - 0.010 - 0.25 -

M - 0.0015 - 0.038 2,3
N 8

Rev.04/94
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HA-5102,[HA-5104

Ceramic[Dual-In-LinelFrit[Seal[Packages{ICERDIP)

BASE
PLANE

seating 1 HH
PLANE

cl LEADIFINISH

B o= 0po)
D ——»f

2L

t&]ccc @|c|amm ©)[pE)]

[laaa@|c|a=B ©)[pE)

NOTES:

1.

Index@rea:AGotch@r@BinOnelidentificationiharkShallBellbcat-
edl@djacentolpin(oneland$hallbelocatedvithinthe$haded
arealshown.[Thelhanufacturer’slidentification(ShalliotbeWised
aslalpinlonelidentificationmark.

. Theaximum{imits@fleadldimensionsb@andcorMShalllbe

measuredlattheltentroid[df(thedinishedleadBurfaces,[When
solderldiporfin(platelradinishlis@pplied.

. DimensionsB1@nd61@pplyibleadBasemetaldnly. Dimensiond

Mlappliesibleadplating@ndinishfhickness.

. Cornerlleads[(1,M,M/2,@ndN/2+1)hayBeldonfiguredwith[@ll

partialleadpaddle.Forlthisl@donfigurationdimensionB3eplaces
dimension[b2.

. Thisldimension(allows[for0ff-centerllid,heniscus,@ndglass]

overrun.

. Dimension@Q(ShallBeheasuredifromihelSeatingplanebihel

base[plane.

. Measureldimension($1@tallfourlorners.

. NiisfhefhaximumB@umberGfierminalpositions.

. Dimensioning@ndblerancingper[ANSIY14.5M[E1982.
10.

Controllingdimension:(INCH.

F14.3MIL-STD-1835GDIP1-T140D-1,[CONFIGURATIONA)
14MEADICERAMICIDUAL-IN-LINEFRITSEALIPACKAGE

INCHES MILLIMETERS
SYMBOL | MIN MAX MIN MAX | NOTES

A - 0.200 - 5.08 -
b 0.014 0.026 0.36 0.66 2
bl 0.014 0.023 0.36 0.58 3
b2 0.045 0.065 1.14 1.65 -
b3 0.023 0.045 0.58 1.14 4
c 0.008 0.018 0.20 0.46 2
cl 0.008 0.015 0.20 0.38 3
- 0.785 - 19.94 5
E 0.220 0.310 5.59 7.87 5
0.100BSC 2.54BSC -
eA 0.300BSC 7.62BSC -
eA/2 0.150BSC 3.81BSC -
L 0.125 0.200 3.18 5.08 -
Q 0.015 0.060 0.38 1.52 6
S1 0.005 - 0.13 - 7
o 90° 105° 90° 105° -
aaa - 0.015 - 0.38 -
bbb - 0.030 - 0.76 -
cce - 0.010 - 0.25 -

M - 0.0015 - 0.038 2,3
N 14 14 8

Rev.04/94
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HA-5102,[HA-5104

Small@utlinePlasticlPackages[(SOIC)

M16.3[(JEDECIMS-013-AAISSUEIT)
16ILEADWIDEBODYSMALLUTLINEPLASTICIPACKAGE

H [9]0250.010 @ [e @ INCHES MILLIMETERS
SYMBOL | MIN MAX MIN MAX | NOTES
A 0.0926 | 0.1043 | 2.35 2.65 -
Al 0.0040 | 0.0118 | 0.10 0.30 -
B 0.013 | 0.0200 | 0.33 0.51 9
SEATINGIPLANE C 0.0091 | 0.0125 | 0.23 0.32 -
—— D 0.3977 | 0.4133 | 10.10 | 10.50
'4_ E 0.2914 | 0.2992 | 7.40 7.60 4
g"l i / e 0.050BSC 1.27BSC -
f H 0394 | 0.419 | 1000 | 10.65 -
5 E c h 0.010 | 0.029 0.25 0.75 5
L 0.016 | 0.050 0.40 1.27 6
teb 0.250.010 @] c [»@ [ @] N 1 i =
NOTES: o 0° 8° 0° 8° -
1. Symbols(areldefinedlihfhe™MOSeries[Symbolllist’ih[$ection2.2[6f0] Rev.[0012/93

PublicationMumber95.

2. Dimensioningland{blerancingperlANSIY14.5M-1982.

3. DimensionD"[doesotlihcludeoldflash,protrusionsorigateBurrs.]
Mold[flash,protrusionand(gateBurrsShallhotéxceed[0.15mm[{0.006
inch)[per(sSide.

4. Dimension"E"[doesmotlihcludelihterleadflashor(protrusions.Ihterlead
flash[@ndprotrusionsShallbotléxceed0.25mm({0.0100hch)per(Side.

5. Theldhamfer@niheBodylisBdptional.dfitisMotpresent,@NisualihdexO
featureustbellbcatedWithinhelérosshatched(area.

. “L"OshelengthlofferminalforiSolderingfolaSubstrate.

“N"ls{heMumberofferminalpositions.

. Terminalumbers(areShown(foreferenceldnly.

. Thelltadwidth['B”,[@sheasured.36mm{(0.014[ihch)dr(@reaterl@bove
thelSeating(plane,Shallfotléxceed@maximumialue6f0.61mm({(0.024
inch)

10. Controllingldimension: MILLIMETER.Convertedlihchldimensions(@ared

notMecessarily[@éxact.

© ® N o»

AlliIntersillU.S.[products(arefanufactured,lassembled@ndfestedtilizingdSO9000[quality[S8ystems.
Intersil[Corporation’siquality(@ertifications[@anbe Niewed[atihww.intersil.com/design/quality

Intersil(products(are[Soldbyldescriptionlonly.[IntersillCorporationfeservesihedightdoinake[¢hangeshltircuitldesign, Softwareand/orSpecifications@tlany fimevithout
notice.[Accordingly, thefeaderlis[¢autioneddoVerify(ihatldlatalsheets[are[current(before[placinglorders. Onformationfurnished by ntersillisbelieved fobelaccurate[and
reliable.[However,MoldesponsibilityislassumedbyhtersillrlitsSubsidiariesforltslise; Morforanyihfringementsof(patentsiordtherTightsofthirdpartiesivhichay Mesult
fromlits[ise. Molicenselis[@rantedBy(implication[dr[@therwiseinder@nypatentlorpatentrights(oflintersil@ritsSubsidiaries.

ForlihnformationlfegardinghtersillCorporationandlisproducts,Seelww.intersil.com
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