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ApplicationNote

Introduction

Thelbllowing[fextldescribesihe basicfestprocedureslihat[]
can(beusedormostntersillCMOS[Switches. Various[fest
conditions[arelsediWwith[fheNarious[Switches.[Table[1hasO
beenlihcludedibhelpldefinefhelSpecificlestSetupsiobel]
usedwith[@éachVariety[6f(Switch.[@ne[@dditionalfiote, Al
schematics@assumelanopen8SwitchforhighbgiclinputsO
(i.e.,NC).

DCBwitch[Parameters

+Vg, V5 [ANALOGISIGNALIRANGED

Thel@nalog(SignalangelisiheaximumihputSignalleveld
which[@anbeSwitchedibhedutputivithiminimalldistortion.
ForSupplyoltagesbwerfhanmominal, the@nalogSignald
rangelShouldbe [Mestrictedfbfhe NoltageSpanbetweenfhe
supplies.Motelthatdtherparameters,Suchl@s[ON"O
resistancel@ndleakageldurrents,@relguaranteedover@l
smallerlihputangel@ndiendibldegradefowardfhe@nalog
limits[(+Vg@nd=Vg).OhtersilSwitches@an(ibleratefhe
positive@nalog(Signallimit[{+Vg)@ppliedfodnelSideBfA0]
switch[gellwhile[fhebegative@nalogSignallimit{(-Vg)isd
applieddofhedtherSide{theSwitchmustbeldpenio@void
excessiveldurrents).

Thel@nalog(Signalangelisimeasured{Figure1) by
increasing@nlihputiwaveformintiltheButputShows
evidencelofldistortion[orfheaximum@naloglevelisO
reached({as[Stated[ihfhemaximumfatings(Sectionofhel
datalSheet).
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FIGURE. SUGGESTEDICIRCUITODTOMDMETERMINEANALOGO
SIGNALRANGE

Ron:ONIRESISTANCED

“ON"[fesistancelisfheléffectivelSerieson-switchlfesistance
measuredfromlihputfo@utputiinder8pedified[donditions.
Notelfhat(Roydypicallyléhangesiithfemperature{highestd
atfhighfemperature),[@andiblalesserldegreeiithSignal(]
voltageland(Gurrent.

Recommended[Test[Proceduresior

Analog[Switches

AN557.1

October2002

RonsBalculatedfromiheMoltageldroplacross/alSwitchithd
alknown[durrentflow@slihFigure2.
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SEETABLEM[FORSPECIFICTESTITONDITIONS
FIGURER2. “ON”"[RESISTANCETESTICIRCUIT

IS(OFF)*%(OFF)!Db(ON): M EAKAGEICURRENTS

Intersilprefersiblguaranteednlyorstidasehighl
temperatureleakagelGurrentsibecausefheoom
temperaturepicoampere(levelsfarelirtuallylimpossible o
measurelfepeatedly@nidurrently@vailablefautomatedfest]
equipment.[EvenUnderlaboratoryldonditions,fixturel@nd
testl@équipmentleakagelgurrentsifhayfrequently@éxceedfhe
devicelleakageldurrents.[$incefhelkakageldurrentsiendibd
doubleforiévery10°Clihcreaselihfemperature,(itlis[]
reasonableb@ssumelihatiheF25°CNaluelis[about1/10000
the#125°Ctalue;Mowever,ih[Someldases(iherefhaybel]
ohmiclleakagepaths,Such@s@crossihelpackage,which
wouldfendibhakefhe#F25°CreadingSlightlyhigherihan
expected.

Is(oFF),(heasuredIdirectlyliththegircuitihFigure3,0
consistsilargely@ffheldiodelrakageGurrentfromthe
source-bodyfjunction.lIpoFF),[@lsolheasured(directlyWithl]
thel@ircuitlih(Figure3,sdargelydueioiheldiodeleakage
currentlihfheldrain-bodyunction.

+15V

s
ISOFF oo

D (Ioorr

— V|

“‘”i I T

-15v =
SEETABLENFORSPECIFICTESTICONDITIONS
FIGURER. OFFILEAKAGEICURRENTITESTICIRCUIT

1 CAUTION:[Theseldevices[@reSensitivefolélectrostaticdischarge; followproperICHandling[Procedures.
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“ON"[eakagelgurrentl{ipony) IstheGurrentflowingfhrough
bothfheSource-bodylanddrain-bodyjunctions[offaldlosed
switch. I on)Eendsibhavelthehosthoticeableleffectisince]
itldreates(@nloffsetivoltage@crossliheSwitchléquallib
IpoN)BRoN- Ib(on)isheasureddirectlyiwiththelgircuitih
Figure(4.
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SEETABLEMNFORSPECIFICTESTITONDITIONS
FIGURE[4. “ON"ILEAKAGEICURRENTTESTICIRCUIT

Dynamic[Switch[Parameters

ton:Horp:[ACCESSOTIME

SwitchOTurnOn"fime fyy isthefimeequirediblactivate[an
“OFF"Bwitchb@n[ON"State. foyIsheasurediromihed
50%[pointloffhedbgiciransitionbfhe@0%I[pointdfithe
outputransition[{Figure®).

SwitchETurnOff’fimefp e isihefimeiequiredibldeactivate]
anCON"Switchib@n[OFF State. iy pplisheasuredfromhel
50%[pointloffhelbgiciransitionibleitherfhe©0%/pointor]
10%[point[(Figure®).
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SEETABLEFORSPECIFICTESTICONDITIONS

FIGUREDB. “TURNON” [ANDOTURNIOFF” IDELAYOESTO
CIRCUITIANDIWAVEFORMS

CHARGEINJECTION

Cycling@switchFON"0rfOFF"Mesultsih[@Smalll@mountof(
chargelBeinglihjectedlihtofhe@nalogSignallpath.ThisO
chargelihjectionlis[@eneratedfhroughlheldapactiveldouplingd
betweentheldigitalidontrollines@ndhel@nalog@utputs.The
ensuingloltagelSpikesidreate@nlacquisitionlintervallduring
whichhe©utputlevellsihvalidiéveniwhenlittleldrfiolSteady]
statellevell@éhangelislihvolved.[Thelibtalet@nergy{chargel
injection)doupled@ntofhel@naloglineslis@speciallydritical]
whenBwitchingoltageb@ldapacitorSincefhelihjection
chargelwillldhangeheldapacitorioltage@tthelinstantof]
switching.

Chargelihjection,measured(ih[pico-coulombs,[isiheasued
withfhe@id0ffheircuitlihFigure(®.
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SEETABLENFORSPECIFICTESTICONDITIONS

FIGUREB. CHARGEINJECTIONDESTICIRCUIT

OFFISOLATION

Offlisolation(is[fheldegreeoflattenuationSeen[atihedutput]
offanfOpen”Bwitchiwhen@MighfrequencySignallis@ppliedd
tolthelihput.[ThisfeedihroughldccursihroughliheSource-
bodyfandldrain-body[dapacitanceslandhas(algreatereffect]
atfhigherffrequencies.[Offli5olationisusuallySpecifiedih(
decibelsiwhere@ffIsolationER20LoglVoyT/V|N). SeeFigurel
7.[Thelslolationlgenerallyldecreasesby10dB/decadeith(
increasingfrequency.

VouT
OFFIISOLATION = 20LOG| == |(dB)
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SEETABLEFORSPECIFICTESTICONDITIONS

FIGURE[. OFFISOLATIONDESTICIRCUIT
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CROSSTALK

Crosstalklisfhe@mountidfSignalldrossidouplingfrom@n]

“OFF"[@naloglihputibiheButputidflanother@ON"dhannelO
output.[Crosstalk(isMisuallyfheasurediihldeciblesiwhere: [

CrosstalkZF20Log(VouTt2/VouT).[SeeFigured.

v
CROSSTALK = 20D10G{w}(d8)
ViNL
+15V
ViNL D
o S o7 1 Vour1
CL
il
D = B
= i VouT2

RiN J:_ l RL]::

-15V
SEEABLEOFORISPECIFICITESTICONDITIONS

FIGUREB. GENERALICROSSTALKTESTICIRCUIT

TeBMm): BREAK-BEFORE-MAKE-DELAY
ThelBbreak-before-make-delayT gpg)isthe@lapsedfimel]

betweenthe [Turn[Off"@fldnelSwitch@nd{hedorrespondingd

“TurnOn”Bflanotherfor@dommonidéhangelihlbgicStates]
(Figure).Theldelayeasurementlisiakenatfhe30%0
levels(oftheldutputransitions.[ThelT gg\)delaypreventst]
theSwitchesfromDBeingSimultaneouslydlosedduringO
switching(fransitions.
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SEETABLEMNFORSPECIFICTESTICONDITIONS

FIGURER. BREAK-BEFORE-MAKE-DELAYOESTICIRCUITO
ANDOIWAVEFORMS

SETTINGOIME

Setting@imelisthefimeequiredforfheSwitchdutputiol
settlewithinfalgivenlpercentageldfithelfinalilaluefollowinga
changelihfhedigitallihputevel. Wsuallyfhellorst-cased
settlingfimeldccursiwhenihelSwitchlisequirediolSlew
acrosslitsfullldynamicfange{generally@0VibH10VO
transition).[Thislis[Known@s[full-scale(Settling{ime.

ThelSettlingdimeldircuit,[Figure10,[@mploys[iwolresistorsio]
generate@nlérrorioltageléqualfbfhedutput@rror.[AFET IO
usedibBufferfhelSsummingjunctionfromihedscilloscope
probeldapacitance.

+15V

ViNo—A * VWA S(:TC?PE
5kQ 15V 5kQ
T = = =
e ot D °VouT
ov LI Va A —|>°': R% fCL
JT_ = _
-15V

SETTLINGTIMEQTg)OSIMEASUREDUSINGIAHIGHBEPEEDIRECOVERY
OSCILLOSCOPEOOMDISPLAYTHEERRORNOLTAGEVE.

SEETABLEMNFORISPECIFICTESTICONDITIONS

FIGUREQO. SETTLINGOIMEODESTCIRCUITANDIWAVEFORM

Switchllogic[Parameters(]

VAL Vap: iINPUTTHRESHOLDS

Thelihputfhresholds(arefheldigitalihputpper@ndlbwerl]
limitsfatiwhichproperSwitchingActionlis[uaranteediofake
place.Thelihputdbw(ihresholdVy, [isthemaximum
allowableNoltagefhatdanBe@ppliedbiheldigitalihputland
stillbefecognizedlas@lbgiclow({‘0”)ihput.[ThelhputhighO
threshold [V ay(isEhehinimum@llowableNoltage(fhatldanBbe
appliediohedigitallihput@nd(stillbefecognized@s[allbgic
high[{*1")ihput.[AllBtherparameterswillbeNalidifthelbgicO
inputs(are(@itherMelowV [OrAboveVay.

IaL,dap: INPUTIEAKAGECURRENTO

InputleakageldurrentlisfheDiasldurrentflowing[@itherlihtodrO
outloffheldigitallihputerminal.dhputleakageldurrenthighO
(Iap) O5GheGurrentfowingWhilefheldigitalihputisihfheO
high(State[(>[Van),Whilelhputleakagedurrentdow({l o )50
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theldurrentflowinglwhenfheldigitallihputlislihfhelow(State
(gVa).Mhputdeakageldurrentsaremeasureddirectlysingd
thel@ircuitslin[Figure11.
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SEETABLEFORSPECIFICTESTICONDITIONS
FIGUREO1. INPUTILEAKAGEICURRENTTESTICIRCUITS

Staticl[and[Packagel[Related [Switch[
Parameters

I+ 0, Pp: POWERDISSIPATIONO
QuiescentpowerldissipationPpEHVcc*l+) R HV cc*l-)O
(Figure12).[PpaybeSpecifiedWithfheSwitchlih@ither@l
cyclingldr(alsteady(Statel@ondition. Dotefhat,[asivith[@IIO
CMOSI(devices, powerldissipationlihcreasesiwith[Switching
frequency.

+15V

PpEMHVecBI+H) RV ecllH)

D

1kQ

1
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SEETABLENFORISPECIFICTESTICONDITIONS
FIGURE2. SUPPLYICURRENTTESTICIRCUIT

Cs(oFF).[Cp(oFF).[CpoN).[Cps(oFF)Ca:BWITCHD
CAPACITANCED
Thevarious[switch[@apacitances(are(Stated(asfypical O]
values.[TheseNalueslarelgivenbyldesign[and@remot
subjectfblproductionfesting(Figure[13).

CapacitancelSource-Off[CgofFF)blheldapacitanceithl]
respectblgroundiSeenlatifhelanaloglihputiwithfheSwitchO
open.[This@apacitancelistheSumlafitheSource@apacitance
offthe-channellandP-channelSwitchingldevices.

Cs(oFp)ELlscp13 Cspp1FCseNF TN

CapacitanceDrain-OfflCporf)isthedapacitance ith ]
respectlibldroundSeen(atifhedutputferminalithfheSwitch
open.[This[@dapacitancelisfhelSumlofitheldrain@apacitance
offthe-channellandP-channelSwitchingldevices.

CpoFr)ECpeP13F Cpep1FCpeNF CpaN

CapacitanceDrain-OnlCpon)listheldapacitanceyith]
respectiblgroundlatiheldrainiithfhelSwitch[dlosed.[]
Generally[Cpon)isthelibtalbfitheSource-offlandldrain-offl]
capacitances.

CpoN)FCp(orF)#Cs(0FF)

Inputfbldutput(@apacitancelCpg(oFr)isiheldapacitancell
betweenfhel@analoglihputf@anddutputiwithfhelSwitchopen.

Digitallihput[@éapacitancelCT p is[fheldapacitance Withfespect]
tolground[@tiheldigitallihput.[T A [Bhiefly[affectspropagation]
delaysiwhen(theSwitchsdrivenby[CMOSIbgic.
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Switch D’est[EFixture[ﬂ)esign[Rmes + Allmnused@nalogpinsShouldbeléonnectediblground
TheighlperformanceldharacteristicsofIhtersillBwitchesO throughfalikeiresistor.
requireighlqualityfestixturesforlaccurate] + TeflonSocketsShouldbeisedibinimizeSocketO
characterization.Thelfllowing[designrulesShould@liminate] capacitance.
mostSourceslaflérroriandlprovidelhighly@ccuratefesults.
» DecouplingldapacitorsiShouldbe[placedlas[dlosefbihel]
supplypins@s[possible. +15V
» Alground(planeShouldbesedibminimizedistributed T
capacitance.
Cpsorr
* Alll@roundsShouldferminateat@sSinglepointiground. 11
I
« AllSensitivel@analogllinesShouldbefoutedBetween
groundraces[andkept@wayfromdigitallines. o—2> j_ o— o _T_ D o
* Analogland(digitallines[Shouldl@ross[atright[angles. c CpoFr
:L— SOFF I

* AlldnusedibgicpinsiShouldBel@onnectedib@itherV  Or0]
VaH- A

SEETABLEMFORSPECIFICOTESTICONDITIONS

FIGURE13. EQUIVALENTSWITCHCIRCUITINCLUDINGO
CAPACITANCES

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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