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Application Not Production Testing of High Current
Serie Varistors with the Model 2430-C
T1kW Pulse SourceMeter®

Introduction

Varistors provide fast, energy absorbing, transient and over-
voltage protection to a load placed across tHeégure 1 shows

voltage, maximum clamping (breakdown) voltage, leakage cur-
rent, and alpha coefficient tests. The nominal voltagg ¢¥a
varistor is the voltage at which the varistor changes from the off
(non-conducting) state to the on (clamping) state and is typically

a typical circuit containing a varistor protection scheme. Multi- characterized at 1mA. The maximum clamping (breakdown)

Layer Varistors (MLVs) typically have much lower clamping
voltages (up to ~100V) than Metal-Oxide Varistors (MOVS).
MLVs are popular protection devices for portable, battery-
operated electronics due to their small size and surface-
mountability.

Input Varistor Load

Figure 1. Typical varistor placement in circuit

voltage (\f) is the peak voltage appearing across the varistor
when measured at a specific high current pulse. The leakage cur-
rent (} ) test ensures the varistor does not drain too much current
from the source when in its non-conducting electrical region.
Figure 2 also illustrates how these six test points relate to a
varistor |-V curve.

The 2430-C'’s greatest advantage is its tight integration of
source and measurement capabilities, which allows performing
all of these tests with one half-rack instrument. This application
note describes how to use a 2430-C to perform these tests.

Test System Configuration

Varistors can suppress both positive and negative tran- TW0 Series 2400 SourceMeter instruments are ideal for varistor
sients. If the applied voltage is less than a specified threshold testing. The Model 2410-C is ideal for testing MOVs because of
value, the varistor has a very high resistance, so very little curdts ability to source up to 1100V at 21mA. The Model 2430-C
rent flows through it. Once a transient voltage reaches the spelulse SourceMeter is capable of producing 10A/100V pulses,
fied level, the varistor begins conducting electricity and absorb¥hich allows it to test most MLVs completely. Testing both types
the energy from the transient. When the varistor is conducting 9t varistors is very similar—only the dynamic source-measure
effectively clamps the transient voltage to a specified level that'anges of the tests differ.

will protect the loadFigure 2 illustrates a typical current-
voltage (I-V) relationship for a varistor.

Figure 2. Typical varistor I-V curve with test points (not drawn to scale)

Tests typically performed on varistors using the Model
2430-C 1kW Pulse SourceMeter include bipolar nominal

MLVs are typically produced in single discrete or four-
element array packages. Testing a single de¥icgie 3)
requires only one 2430-C. Testing four-element arrays can be
accomplished in either of two ways:

» The first method is to use four SourceMeter instruments
to test the four elements simultaneously.

» The second method is to use one SourceMeter instru-
ment and a switch mainframe to connect to each element
in succession. While this method typically reduces the
initial system cost, throughput is significantly lower than
with the first technique.

Single DUT Testing

The most straightforward way to implement a test system is

to use one meter for every device in the batch. The 2430-C'’s
10A/100V pulsing capability makes it the ideal solution for test-
ing MLVs. Figure 3illustrates the basic components of a single
element (discrete) varistor production test system.
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Figure 3. Model 2430-C Based Varistor Production Test System

As Figure 3shaws, the Model 2430 has both an IEEE-448

communicaion hus and a digal 1/0 pott to comnunicae with
extemal devices.The digtal /0 pott can be condured to send
typical end-of-test pulses (Hpand eceve stat-of-test (SQ)
signals. High and le measuement limit \alues can be coigf
ured within the 2430-C and compairto vha is measwrd d the
input teminals.This piovides huilt-in go/no-g testing and bin
ning caabilities for production testingThe information on limit
pass ordilure can bexracted fom the 2430-C via thednt
panel,GPIB, or digtal I/O pot.

The 2430-CS Souce Memoy cgabilities allov uses to
download the arious testsdr varistors and sequence thugh the
tests apidly. Another aspect of the Sa& Memoy is tha eah
test can hee its avn limit parametes and edu test suitedr a
paticular device can be initialied by the handler with an SO
pulse Once the 2430-C has completed testie@T and passéil
information is passed to the component handiee efect is tha
the 2430-C is initialf set up with the PC ower the font panel,
but once testing has commeng#te hus and font panel a& not
used Utilizing the digtal 1/0O pott effectively can damaically
reduce testycle times.

Simultaneous Testing of Multiple Varistors in an
MLV array

Figure 4is a systemery similar to the single elemenafstor
test systemAll f our SouceMeter instaments ag plogrammed
the same and utilezthe /BJSY line ofered ty the digtal output.
The /BUSY digtal output line is held LO hile the instument is
performing a test and will &msition HI once testing is idled
Tying all four /BUSY lines of the instiments in pallel endles

ary one of the éur 2430-Cs to hold the input to the handler LO

One starof-test (SA) signal flom the component handler initi
ates testing with theour SouceMeter instumentsand the éur
/BUSY lines tied tgether guaantee thiall of the 2430-G& have
completed testing befe the handler mes to the na DUT.

The SA and /BJSY functionality is conwlled from the ear
panel though the digal /0 poit (male DB-9 connector).
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Figure 4. System diagram for testing a 4-device package.

Switching Multiple Varistors in an MLV array

Cettain gplicaions require connecting mitiple devices to the
same SouwreMeter instument br testing A switch mainfame
with scannerklay cad installed is used to cootrwhich varistor
is testedFigure 5illustrates the topolgy for connecting the
input/output of the SoaeMeter instument to ap of four \aris-
tors using the Model 7001 Scanner Maamfre and the Model
7053 High Curent Switty Cad. The method shen in Figure 5
is for a 2-wik testing methadlesting is done sequentigll
closing one bannel &a time and testing the e¢esponding
vaiistor for tha channel.

Keithley has tested the Model 7053 d¢aand corifmed
that it will operate underlOA pulsed conditionand is compti-
ble for use with the Model 2430-@yen though theelays on the
cad are rated to cary 5A contiruousy. The dannels on the
7053 cad must neer male or beak the cicuit while a curent is
flowing or while a potential is aoss the elay contacts. Ensing
that the souce is dishled bebre actuting the elay is knovn as
cold switching. Cold switching is lequired br using the 7053
with the 2430-C SoueMeter instument.
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Figure 5. Using a switch mainframe for multi-point testing.



When implementing a system with high-testreats,the
lead esistance of the wirg connecting to the DUT méntro-
duce eror into the esults. If this lgel of lead esistance eor is
unaccetable, the system should be cagniired for 4-wire meas
urementsFigure 6shavs the topolgy for making 4-wie con
nections betwen a 2430-C and thewlees under teshis
method is usefuldr preventing the test leadsistance frm
introducing eror into the measements (see the section titled
“Lead Resistance”). Note thawo 2-pole elays ae used to
connect edt varistor to the 2430-C SoceMeter instament.

The actual omber of \aiistors under test mavaty,
depending on the systerequirements. Switlc systems can be
configured for ary number of \aristors and ér various electical
specifcations.When used with the 7053 chead Keithley
Model 7001 can suppbup to twenty \aristors connectedalr
2-wire measwegments and ten diees br 4-wire measwements.
The Model 7002 Switt Mainframe can accommotiaup to 100
varistors in the 2-wie topol@y and 50 6r 4-wire measwegments.

TheTrigger-Link feaure induded in all the instrments
in the SouceMeter &mily and the Sées 7000 Mainfames can
interface the 2430-C with the 7001 or 7008igger-Link is a
hadware digtal bus useddr handshaking; th€riggerLink
connection beteen the SoweMeter instument and thevétch
mainframe is a single tte (Model 8501)The SouceMeter and
mainframe send ditpl pulses to edcother to signal Wwether a
channel is bsed and a measement can be t&k or the mea
surement is complete and thextehannel can be selectethis
architectue allowvs tight contol over the system and iresised
opewting speed B eliminaing the needdr extemal tiggering
hardware or contol via GPIB
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Figure 6. Switching multiple varistors to the 2430-C SourceMeter using 4-wire
method

As shavn in Figure 6 the Model 7053 witch cad is used
to connect the soce to the déce and the Model 7056 is used
to contol the sense line3he kelays on the 7053 cdrae cpa
ble of carying the curent tha is delvered by the 2430-C. Due

to the sie and corifjuration of these elays, they have a mini
mum wltage (1V) and cuent (LOQA). If these elays ae
opeited belov these lgels,over time oxides on theelay con
tacts will dgrade perdrmance Varistor testing equires the use
of high test wvltages and cuents,so the aides will not lild up.
However, when using the 2430-C in 4-wimodethe sense lines
for the soute typicaly do not cary enough cuent for the mini
mum levels equired ky the 7053 elays. Therfore, using the
Model 7056 to witch the sense lines elimites the minimm
signal issue with theetays.

Methods and Techniques
Contact Check

The SouceMeter Contact Ch&dunction helps elimin@ mea
surement erors and élse poduct filures tha can esult flom
contact &tigue, breakaye, or contaminéon, loose or boken con
nectionsor relay failures. Bebre eat automéed test sequence
begins, contact is erified, which can helpeduce tooling and
false filure costs.

Contact bed veiifies tha the esistance beteen the
HI/LO test lead pa# is less than a dain thieshold leel.
Contact eiification is done beteen the Output HI/LOSense
HI/LO, and Guad/Guad Sense pas: By using pulse ansbrm-
ers and ae&ference esistancethe contact can beevfied very
quickly (typically within 35Qus). The reference esistance can be
set to thee diferent \alues (i.e 5Q, 15Q, 50Q2). Contact Chdc
does not pass a signaldgh the DUT—on} between the tree
HI/LO pairs mentionedIf a Contact Chdcfailure is detected
the test will @ort and gve a hilure indicdion over the font
panelthe IEEE-488 intedce lus,and the digal I/O pott.

The fllowing SCPI commands cootrthe contact lvedk
function via the IEEE-488Us:

:SYST:CCH ON|OFF
Enébles or dishles contact lsedking

:CALC2:LIM4:STAT ON|OFF
Enébles passéAil on contact ked. If there is an open leathe
limit test fails.

:CALC2:LIM4:SOUR2 <0-15>
Pattem to be placed on digl I/O lines if contact ked fails.

:SYST:CCH:RES 2/15/50
Selects theshold esistance

Contact beding is only performed when the SoweMeter
is placed in 4- or 6-wé& modes (se¥_ead Resistance”) and
from the font or ear teminals.When actie, the Contact Chéc
verifies all six leads &m the 2430-C. Contact CHeis a global
function tha can not be conditled thiough Souce Memoy. That
means thiaif only four wires ae connected to the DUthe
Guad/Guad Sense teninals nust be shded to oid false &il-
ures. Shaing these teminals will not afect perbrmance
Contact Chekis a hctoy-installed option and SoceMeter



instuments can be dered without the'-C” extension (i.e 2400,
2410,2420,and 2430) if Contact Chkds not equired

Scale Factor

Scale fctor is used in conjunction with the SoeiMemoy and
Source Memoy Swee functions. Scaledetor allavs the user to
take a measwed \alue flom one Sowe Memoy point and mlti-
ply it by some dehed \alue and use the calctdd \alue as the
souce \alue br the net point. The scaledctor can be setdm
—le+21 to +1le+2Mut the scaledctor is typicaly a pecentae
(e.g. 75% would be a scaleattor of 0.75). Br example if the
2430-C eads 10.0V in tharkt Souce Memoy Locétion
(Source I,Measue V), then in the second Sas Memoy
Location (SouceV, Measue 1), the 2430 will output 1.0V if the
scale &ctor is set to 0.1.

Typically, this function is used khen testing MVs to
measue leakge curent d a fixed pecentaye of the meased
forward wvoltage.

The following commands arused to condl Scale Rctor
in the 2430-C:

:SOUR:VOLT:TRIG:SFAC:STAT ON|OFF
Enable the \ltage scale dctor function

:SOUR:CURR:TRIG:SFAC:STAT ON|OFF
Enable the curent scaledctor function

:SOUR:VOLT:TRIG:SFAC <n>
Instructs 2430-C to soue (Scale &ctor) * (the pevious \oltage
reading)

:SOUR:CURR:TRIG:SFAC <n>
Instructs 2430-C to soue (Scale &ctor) * (the pevious curent
reading)

Pulse Mode

The pulse gaability unique to the 2430 and 2430-C allcthese
instuments to sowe high leels of paver into a waristor without
heding the deice excessvely and damging the DUT (see
“Device Self-He&ing” in the“Typical Souces of Eror” section),
and allavs for an instument with a smallhalf-radk design.The
2430-C can mwduce 1kW (10A100V) pulses on the der of
15Qus to 2ms duation (with measwrment) and is dutyycle
limited under ceain conditions. On lwer souce mangs,150us
to 5ms pulses arpossike.

When testing an MY, high paver pulses & needed to
verify Maximum Clampingvoltage. The small sie of MLVs
makes them unfale to withstand high eltages. Since MV/s are
mostly used in handhe]datery-operted deices,their lover
clamping \ltage and small gometies ae allaving for wide
accetance Test stands deloped or testing MQYs are not
always suitdle for testing the lwver wltage MLVs. A majority

paametes listed in theifjure, auto 210 and theeading ag
either enbled or disaled, while the othes alvays afect the out
put on and dftimes.The amount of timeequired for auto zro
and the eading of the signal gends on the uselefined mea
surement intgration rate. The intgyration rate of the measer
ment can onl be set fom 0.004 to 0.1 lineycles in Pulse mode
(e.g. with intggration rate set to 0.01the equvalent time ér
60Hz would be 0.167ms and 0.2nw 50Hz).The user can set
pulse widths fom 15Qus to 5Smswhile pulse delg can be set
from 0 to ~10,000 secondBhe 2430 calcules the'delay” for
the output on timeybsubtacting 8Qus and the signal measur
ment time fom the pulse width settingystem werheadrise
time, and &ll time ae defnhed ty hadware limits and car’be
detemined ty the userThe paametes for the pulse mode can
also be conulled though the Souwe Memoy Sweep function.

Pulse Width Setting
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Figure 7. Pulse width components for Model 2430-C output (Not to scale).

To contol the pulse gaability over the font panel:
1. Press theCONFIG button and either thEOURCE | or
SOURCEYV button.

2. From the men tha appeas, move the cusor using thed
and » arows and selecBHAPE.

3. Press theENTER key.

4. Use the< and » arows to selecPULSE, then pess
ENTER. PresseEXIT once

5. Press eitheSOURCE | or SOURCEYV for the desied
souice modeThe souce displg will show “Vpls” for
sourcing wltage or“Ipls” for curent.

6. Press the geenEDIT button once to set the dessit souce
level, then once mar to set the compliance limit.
7. Press theOUTPUT ON/OFF button to output a pulse

The fllowing commands arused to condt the 2430-C
pulse mode via the GPIB:

:SOUR:FUNC:SHAP DC|PULSE
Select either DC or PULSE optipn. The 10A/100V ang is
only endled in pulse mode

:SOUR:FUNC VOLT|CURR
Set to souwe either wltage or curent.

of the MLVs being poduced can be tested within the 10A/100V:SOUR:PULS:DEL <n>

range the 2430-C can suppand measia

The \arious paametes of the pulse width andverall duty
cycle of the Model 2430-C outputeshavn in Figure 7. Of the

Set of time of pulse (se€igure 7).

:SOUR:PULS:WIDT 0.00020 — 0.00500
Set pulse on time (sédgure 7).



Varistor Alpha

The non-linearxgponent (alpha) test is typicglperformed dur
ing device dharacteization. The Model 2430-C can calcuéathe
alpha codicient directly and displg the esult on the fint panel
or retum the \alue wer the lus. Limit testing can also be done
based on theesult of the alpha tesilthough not typicaly used
in a poduction settingthe alpha test is usefubf detemining
the lineaity of a device within its tansition fom the non-
conducting to conductinggion of opegtion. Some mamfac
turers do,however, use the alpha cdidient as one derion for
binning dumg production.

The \aristor |-V relaionship can be dedbed ly the equa
tion | = kVa, wher k is a constant gendent on thegpmety
of the deice anda is detemined fiom two points on the |-V
curve as:

logl,/14
- logVo/V

This measwement is pedrmed ty measung the wltages
(V4 andV,) acmoss the aristor & two speciied test curents (}
and b), wher I, <1 <1,

To confgure the \aristor alpha test &m the font panel:
1. Press theaCONFIG key followed by the FCTN button.

2.Use the< and » arrows to selecVAR-ALPHA and pess
ENTER.

3. Use theRANGE A and v buttons to select the desi
range for the frst test‘l1.”

4, Use the«, », A and v buttons to select the desd
source \alue and pESSENTER.

5. Reped Steps 3 and 4dr the second tesi2.”
6. Turn the output on using tteUTPUT ON/OFF button.

The aiistor alpha test is not cagtired using hilt-in bus
commands. Instead can be confjured over the lis by defining
eat paameter of the testhe fbllowing command sequence
will configure the instument to pedrm the test andetun a
single eading

*RST

:SENS:FUNC “VOLT","CURR”

:SOUR:FUNC CURR

:SOUR:CURR:STAR <n>

:SOUR:CURR:STOP <n>

:SOUR:CURR:MODE SWE

:TRIG:COUN 2

:CALC:MATH:EXPR:NAME “VARALPHA”

:CALC:STAT ON

:OUTPUT ON

INIT

:CALC:DATA?

Basic Programming Guideline

This section desilyes the stgs to pogram a typical test suiteif
varistors. The esult is a test sequence with six points in this
order of eecution:+V, +1,, =V, =, +Vp, =V,

Note tha eat test set-up is sad in a Sowre Memoy
Location (SML). The Souce Memoy can be psgrammed either
from the font panel or via GPIBSouce Memoy is a function
that allows the user to coigfure discete tests and ga them in
memoy in order Once all of the testsarconfgured, the 2430
will sequence tlough eah test apidly until the all tests ar per
formed then commnicie the esults of the test sequence and
pass/éil criteria to the user or test systemeiiley recommends
performing these ses oer the lis—piogramming the Sowe
Memolty from the font panel can be cumisame

This desadption contains both posite and ngative polar-
ties for the soure to duplicge the test points shm in Figure 2
with the system setup sha in Figure 3

1. Reset the 2430-C and initiatizhe GPIB intedce cadl.

2. Set 2430-C pametes thd will be common to all thee
tests (eg. daa format, autozro, line ¢ycle integration, etc)

3. Enable Contact Chdc

4. Configure Trigger Model — settings in pantheses ar
suggested 6r one testyxle.

a. Configure am layer: set count (1)source (SQA).

b. Configure trigger layer: set count (6)source
(Immedide), output (sense)nput (souce),delay
(0.001s).

5. Define the NominaVairistor Voltage Test.
a. Set 2430-C to DC output mode

b. Set 2430-C to soue positve curent:set souce \alue
range and delp

c. Set 2430-C to measinoltage: set senseange and
compliance

d. Set limit values and di¢al output bit p&tems for eat
pass/&il outcome

e. Save Positive NominalVoltage Test set-up in SML #1.
f. Chang polaity of the souce and limits.
g. Save Nggative NominalVoltage Test in SML #3.

6. Define theVaiistor Leakge CurentTest.

a. Set 2430-C to souae \wltage: set souce \alug range
and delg.

Utilizing Scale Rctor will automdically set the sowe
voltage wvalug depending on the nominabitage meas
ured in the pevious test.

b. Set 2430-C to measeicurent: set senseange and
compliance



c. Set limit values and digal output bit pgtems for eat The souce delg is the amount of time be&en the point the
pass/éil outcome souke is enbled and the point a measunent is tagn.The

d. Save Rositive Varistor Leakge CurentTest set-up in ~ souce dely is intended to allw the souce to settle into the load
SML #2. before the measement is ta&n,in order to poduce moe stdle

readings. But the lorey paver is gplied to the déce, the moe

self-heaing will occur, resulting in possile error. Therefore,

expelimentdion is needed to detmine the optimal soge dely

that will yield the best balance beten speed and aceuy.

e. Chang polaity of the souce and limits.

f. Save Neaative Varistor Leakge CurentTest set-up in
SML #4.

7. Define the Maxinum ClampingVoltage Test. .
ead Resistance

a. Set 2430-C to Pulse mode as opposed to the DC modlé
used in stps 4 and 5. A common souwre of wltage measwement eror is the sdes

The Pulse mode of the 2430-C bles the 1KW pulse resistance tim the test leadsinning fliom the 2430-C to the
capabilities. varistor. This seres fesistance is atbd into the measement
when making a 2-w& connection (seigure 8. The efects of
lead esistance a&rpaticulaly detimental when long connecting
cables and high cuent ae usedbecause theoltage diop acpss
the lead esistance becomes sigo#nt compagd to the meas

b. Set 2430-C to soue curent:set souce \alue range
and dels.

c. Set 2430-C to measeinwoltage: set senseange and

compliance ured \oltage.
d. Set limit values and digal output bit ptems for eath

pass/éil outcome
e. Save Positive Maximum Clampingvoltage Test set-up s | : 5 | :

in SML #5. " W " W

) o 2430 2430
f. Chang polaity of the souce and limits. SourceMeter SourceMeter
Output Sense Output Sense

g. Save Ngjative Maxinum Clampingvoltage Test set-up 15 LO 15 LO

in SML #6. | L

8. Command 2430-C to penfim Souce Memoy Sweep.

a. Define rumber of points inwea. (In this @&ample
there ae six points.)

b. Set 2430-C to peofm sweg (:SOUR:FUNC MEM).
9. Initialize testing
10. Store dda.

Figure 8. Two-wire connection Figure 9. Four-wire connection

To eliminae this poblem, use the 4-wig remote sensing
method ather than the 2-wé tednique With the 4-wie method
(Figure 9, a curent is brced though the waiistor using the
Output HI/LO leads and theoltage acpss the aiistor is meas
ured though the Sense HI/LO leadss a esult,only the \oltage
drop acoss the déce is measwd

Typical Sources of Error

. . To contol sensing ver the font panel:
Device Self-Heating g p

i . . . . 1. Press theCONFIG button fllowed ly the MEAS V

With long test timesa \aristor being tested nyabegin to hed up b
. O . . utton.

because the ergyrused br testing dissipas within the déce. _
This tempegture inciease can intduce erors into the measer 2.Use the< and > huttons to select eith@-WIRE or
ment.The leakge curent test wuld be the most &dcted test. 4-WIRE.
With higher tempeatures,the measwed leakge \alue will 3.0nce the desid mode is selectefress theENTER
increase It is possile to heda \aristor to the point Were it will button.

fail the leakge curent test limits. ) )
To contol sensing ver the GPIB intedce use theoflow-

The most dictive way to avoid device self-heting is to ing command:

keep test times as shoas possile. With reduced test timeghe
souce is not enaged long enough to hethe deice discencbly. SYST:RSEN ON|OFF _
The longr the sowe is actie and connected to tharistor, the ~ Enéble or disdle remote sensing

more the par's tempeature will rise Whenever the 2430-C is inemote sense mogdghe “4W”

To reduce test timesise the lvest NPLC setting (typical anruncigor will appear on the &mt panelThe 2430-C can
ly 0.01NPLC) fixed souce mance (i.e disdle auto ange),fixed  switch badk and brth between 2- and 4-w& modes within the
measuement ange, and use the shiast allavable souce delg.  same Sowe Memoy test sequence



Example Programs

Keithley has deeloped a pigram to &ecute the bipolar
NominalVaristor Voltage, Varistor Leakge Curent, Maximum
ClampingVoltage tests on aistors. This MicrosoftVisual Basic
5.0 plication allows the user to set thenous paametes for
these six tests and disptathe esults after testing is complete
In order to ceae aVisual Basic pplicaion, add the brm
“mlv.frm” file to a standatVisual Basic pplicaion, along with
the“ieeevb.bas’module The fle “ieee-32m.dll"is also needed
and shouldeside in théVindows directory. The “mlv.frm” file
could also be viged but not un, with ary text editor

The digtal files for the Example gram ae available via
Keithley’s WWW site <http://www .keithley.com> or ftp sever
<ftp://ftp.k eithley.com/pub/instr/SourceMeter/>.

Equipment List
To assemle the \aristor production test system sha in Figure

3 and un the listed mgram,the fllowing equipment is
required:

1. Keithley Model 2430-C 1kW Pulse SaaMeter
2. PC with KPC-488.2A& GPIB Interfice Cad
3. Model 7007 IEEE-488 Inteate Cale

4. Custom chle to connect the 2430-C to a component
handler or testixture

Alternative Solutions

Other instuments in the SoaeMeter &mily can be congured
into varistor pioduction test systems. Instnent pogramming
for eahh member of the SoceMeter Saes is identicalThe ony
differences beteen the instrments a& the gnamic anges of
their souces and thevailability of Pulse ModeTable 1lists the
soucce/measug ranges br eat SouceMeter instnment.A suit-
able SouceMeter model can be selected based on the gpecif
requirrments of the test.

Model Maximum Maximum Recommended
Number Voltage Current (Mode)  Switch Card Model
2400/2400-C 210V @ 105mA 1A @ 21V 7011,7154
2410/2410-C 1100V @ 21mA 1A @ 21V 7154
2420/2420-C 60V @ 1A 3A @ 21V 7053
2430/2430-C 100V @ 1A 3A @ 21V (DC) 7053

100V @ 10A 10A @ 100V (Pulse) 7053
Reference

For more information on \aristors, see:

Philips Rassve Componentsintroduction toVaristors? 1996
Nov 14. <http://www .passves.comp.philips.com/pdf/
intro_09.pdf>(19 Mar 1999).

Keithley Instuments |nc., “Varistor Veiification with the 2400
Digital SouceMetet',” Keithley Instuments,nc., Cleveland
OH. Application Note No. 803April 1996.
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All Keithley trademarks and trade names are the property of
Keithley Instruments, Inc. All other trademarks and trade
names are the property of their respective companies.
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