DUAL CHANNEL SOURCE MEASUREMENT UNI T FOR SEM CONDUCTOR DEVI CE TESTI NG
BACKGROUND OF THE | NVENTI ON [ 00011 This invention relates generally to
sem conductor device testing, and nore particularly the invention rel ates
to a dual channel source neasurenent unit (SMJ) for testing sem conductor
device reliability. [0002] A SMJ as used for sem conductor reliability
testing provides a gNFl\qgg NAeUNi est (DUT)
and nonitors degradyﬂ on to the cause m?ﬁg?%tress s'?fongl us. Fig. 1
is a block diagramof a SMEM@NDMI@BSDEVGC@TESTING anal og converter
(DAC) 10, gain or anplification block 12, and a resistor network or RNET
14 for nmeasuring current flowto or fromthe DUT 16 through switch 17. The
vol tage source DAC 10 and gOK@GROUND DRTHIEINVENTIO¢S stinmulus to DUT
16, while RNET 14 provideS nonrtoring capabilities. [0003] A sem conductor
reliability [008k] lepmwmtgn redajed g@sratlkydompmndw‘yr deyigsdestmgnandi@orsst r ess
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sanpl e si zesof @ seﬁﬁi@mﬁctda@tevmalmlfhbanycl usi ons can be drawn. The nopst
practical nmethod of testing many DUTs at gne tinme is to have a nultiple
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because SOW&h@§trésbSt1ﬂﬂﬂi$l Fegl lrleatulmechagamtdfaMwhmhbmlu&sarcﬁgﬁtamng t he

DUTs. A SMJ that fulfills the requirenment. of rﬂltigie utputs is hown in
Fig. 2 whi crnplegicgnegte (BAC)S, eynion ampiification biek Fﬂnaraa{F’?‘Ft?rB‘FtWB Pers 18
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enough that valid conclusions can be drawn. The most practical method of testing
many DUTs at one time is to hé.ve ﬁ multiple output SMU. For example, a single
SMU with n outputs can be used instead of n single output SMUSs thus decreasing
required equipment and cost. It is possible to replace the single output SMUs with one
multiple output SMU because some of the required resources on the SMU can be
shared among the DUTs. A SMU that fulfills the requirement of multiple outputs is
shown in Fig. 2 which includes a DAC 10, gain unit 12, and a plurality of buffers 18
and ioggle switches 20, 22 which connect buffers 18 to DUTs 16 and RNET 14 to
individual buffers and DUTs.

[0004] In this Single Channel Multiple Output SMU configuration the output of the
programmable voltage source is connected to buffered sources, which “follow” the
output and provide the required voltage to each DUT. The RNET is used to measure
current and can be connected to any of the buffered sources to perform measurements
on the connected DUTs. This configuration allows resources such as the
programmable voltage source and the RNET to be shared among the DUTs.

[0005] While the Single Channel Multiple Output SMU configuration does allow
multiple DUTS to be tested using a single SMU, it has limitations that impose
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multiple DUTs to be tested using a single SMJ, it has limtations that

I npose 1 penalties on certain types of testing. One of the main limtations
is the requirenment of all connected DUTs to have the sane voltage
potential applied. This limtation is inposed by having a single
programabl e vol tage source, which all the buffered sources follow

Practical |y, péraltsesoaastfaintghesifitedting. Ol 6f Ringa linatdions isIhbrdiuirement of n
their stress or nonitor Ehase at the sane tine. It would therefore take n

times the stlhgonnepied Digas ty kaveike samavellsge potential ﬂi’lﬁbe‘?}dﬁﬁ%mﬁtlws bei ng
t ested. Anot bt o h DUT
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stress and nspurés3rfolldmsPracfically] thid maare thitiall the DUTs ¢onaectadeo O must be

conditions. Fi nalla_ in order to make | ow current = neas r@gts (<« nA) this
SMU conf i gur Bk thei siress.ar manitop ghiseat e samy, tiong- dipulddhg é’é‘” ftERes thai ch
have limtat rﬂqfﬁg t S
not a fact orgﬂH?%(}j lgf\ ehijg& ggﬁl?g?’rﬁgﬁgghe g@g{)@mﬁg&g@ltﬁ&?g@ ;&héga
SUMVARY OF Thinith(iMEN Ehadthé 60 Ei poﬁ.veimhllamamchiﬂm‘ cerentereadrto tieatiof thel t

(SMJ) in accordance with_the nvention decou t he stress nd noni t or
portions of %@§WF%?WH%311YP§H%W€% Str Bgaé'adﬂo’ﬁﬁ’ﬁp B A AR, Thus,

the SMJ now fiaged iPHeaRAR r?weyca{dm&eumang ift et HRRE 10wWlchags to one DUT
while other DUTs are at another voltage condition. This is needed in tests

wher e t he ammeasurghertts ﬁﬂliz’étthm&Mb'tqoaﬁgurahm raquites the ysk aéb:aw musttnt l!\@kkgept to

o ore aad 1 okt whikh hfe Jititatians et SRS bF Breskit R LR et Rakdelpasie g

clai nrs when fgleemcgt.t h the drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig. I is a functional block diagramof a single output SMJ in accordance
with prior al0006FThe presens lavwﬁnw@momee&wsqﬂlmgmms@f a singl e channel
“rmultiple output SMJ in accogg A WA . L Ly 3 is a functional

bl ock di agram of a dual chanre accordance with an
enbodi ment  ofpodeAl diabelidn@el source measurement unit (SMU) in accordance with the

invention decouples the stress and monitor portions of a SMU so that the
requirements of each can be optimized. Thus, the SMU now has the capability of
sourcing a different voltage to one DUT while other DUTs are at another voitage
condition. This is needed in tests where the amount of time between stress and
monitor phases must be kept te a minimum.
[0008] The invention and objects and features thereof will be more readily apparent
from the following detailed description and appended claims when taken with the
drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a functional block diagram of a single output SMU in accordance
with prior art.

Fig. 2 is a function block diagram of a single channel multiple cutput SMU in
accordance with prior art.

Fig. 3 is a functional block diagram of a dual channel multiple output SMU in
accordance with an embodiment of the invention.

Fig. 4 is a schematic of a deglitcher timed switch circuit useful in the SMU of
Fig.3.

Fig. 5 is a schematic of the deglitcher timed switch circuit of Fig. 4 as

modified to clamp current.




Fig. 4 is a schematic of a deglitcher timed switch circuit useful in the
SMJ of Fig.3. Fig. 5is a schematic of the deglitcher timed switch circuit
of Fig. 4 as nodified to clanp current. 2 DETAI LED DESCRI PTI ON OF THE

| LLUSTRATED EMBODI MENTS [0009] As noted above, the source neasurenment unit
has two progranmmabl e voltage sources which are referred to as the stress

source and the pRTARIED DESERIMIOR GFQ‘HETLEW'HQH‘I‘E&) EMBODI TS
function than oufputtrng a set voltage, the nmoni

connect ed ci rl@09%r4s pcfag abeves é\ﬁeaoatcecmmuremptabmt h@a t@so pmg:tamjnab@e veltager i ng

current flown soQurce and [ rent u t he
ot vor t adrost St ok TR0 Lo @ QS SalBS a4 SRl SO E T BARE 0
or current t Gtrass SOUREH REHBGHESR FRdtidn dkan @ltﬁ:httm?h@egvduagb th&'fhonitbasitaaad
nmoni t or sources, the SMJ has several volta Il owi ng buffers each of

whi ch can be %8 ii§senaREtedrirgyeryprpide SeYﬁTG’e‘P ercappalpibtiny lncfnldmgtmcafsengg are

cont sured st ad 1t LRI RRRLAI o A SHIETRASBSSe ol o]

out puts can be sw source

t he DUT. [oom]tagegtae scmree fand die czpalblhtqukmrlleﬁmramlt@gearamﬁlntﬁmnnel SMJ
I n accordance with odi rrent of the invention which decouples the
stress and mPFPEn ¢ levelh dAlang with thestress gad meowiter sovssessthe SMUHch be

optim zed. Thgs BRG] ‘I:ikﬂﬁcﬁ]!fﬁ& r whi ch
are serially c%nnecte t§ tOﬁE 1 aﬁ%”"ws%’gﬂ%'@?‘?%%ﬁ?’oug#‘{%’gé’?%‘%e

swi t ches 24 wuondentestdPUHe Thdbaffefs. ard benfigurebso Bmuﬂaeyfollmt}mdﬁ@d%ﬂhw and
gain anplifier 12' can ser nect d, t hrou buffers 18 0 one or

nore of the B Sf@“‘?ﬁr@lﬁéﬁ"‘f&&ﬁﬂug‘?ﬁn %hso Thﬁb% W‘Wﬁf?ﬂ’r"%ﬁﬁkiﬁa in the
dual channel cpaibdctibh Sithe WU i s the addltlon of a second programabl e
vol tage source and the transfer of the RNET fromthe buffered sources to

one of the pl¢Y0dkagBliva ﬁmmagd béanrdlwammﬁaeiuabdlmela%MUm deoardancerwith

source. The her ra ourc onnec 0 volLta

fol | owers or% Pg eq“\?ﬁﬂ%ﬁmé lopé?‘fqﬂa?é?fo%eﬁ@e' Py d’é’gno"’[s%%lZ] At
any tine, a Msmdomapme 'ﬂﬁﬁﬁl@ﬂl&h@ oTichéIfbe dhtanFRa] q"ﬁé rrfoﬁ%ﬁfo@ée lﬁcﬁaéses S
source. This_allows nore flexible testing to be performed on the DUTs while

still mai nt RAF A8 apd gainamplifier § 2 iehsare porialbyeanneeted wihdRINBE Idewd ni ght
require mlt isale&ively through toggle switches 24 to one of the DUTs 16. The stress source
includes DAC 10' and gain amplifier 12' can be serially bonnected through buffers 18
to one or more of the DUT 16 through toggle switches 24.
[0011] A major change in the dual channel multiple output SMU is the addition of a

second programmable voltage source and the transfer of the RNET from the buffered
sources fo one of the programmable voltage sources, referred to as the "monitor"
source. The other programmable voltage source is connected to voltage followers or
buffers, which are referred to as "stress" sources.

[0012] At any time, 2 DUT can be connected to either the monitor source or a stress
source. This allows more flexible testing to be performed on the DUTs while still
maintaining high capacity tests. For example, a common test might require multiple
DUTs to be stressed for a set time interval (stress phase) followed by a set of
measurements on these same DUT's (monitor phase) in order to meet these
requirements, the dual channel multiple output SMU is configured so that all DUTs
are connected to stress sources during the stress phase. Then, during the monitor
phase, the monitor source is connected to each DUT sequentially and the necessary
measurements are made for each DUT while the other connected DUTSs remain in

their stressed condition. In this configuration, the time required for the monitor phase
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DUTs to be stressed for a set tinme interval (stress phase) followed by a
set of neasurenents on these sane DUTs (nonitor phase) in order to neet
these requirenments, the dual channel multiple output SMJ is configured so
that all DUTs are connected to stress sources during the stress phase.
Then, during the nonitor phase, the nonitor source is connected to each

DUT sequent | RO id R84 $8 ARainie it TRRS W RIRBALS (R SndlB WRUT GrhiRAR ih BT
whil e the o?ﬂéedrc}{conne]%:t e(lj DUTs ren%} nin their st resgs[gd condition. In this

confi gur at i singletchennel mpltiplguiutad SMU, itrreould takeay tippathe single DEHch DUT i s

limted to the tinme it takes to asure t ' | e
singl e chanMERSURMERLIIRe BRETA 1S ﬁ%{‘“‘?f’efmf% g%alg ﬁ%glhne.igm% 3“‘?1‘%‘853’?DUT
measur ement el fBniw Phlsdtite is ipoitaibdarteding DT hdkrght eategrablEiffects of

mnimzing of the nonitor phase tine is ilﬁggortant in testing DUTs where
the undesi r etioation peecoveny occur whenaverths DY b ésFeatoyed dtom 1tspass shmufuse puT

and stress MOE,ThE 9ol BRg P UIE oliior sl bk el AR B it e CopOITRY | 0F

to have dif beid@itingithe sburbeyv@rhave differiticarpait pdwer resisictions. aThe moast
application of this characteristic wyuld be %Pt est wiith the nonitor power

r equi r ement Bragiieal appligation of thip gheaetanstic Wold begdest pyithsthe saopitor PRWES r enent s.

Since the L.0g: ' | kd onal
Co i ts. requiuiemRRE i SheBladsBly BRI Rydn O SR Rl Rkl D SRR o
power noni t powechandling bathetsourceds pereeallyt direcp pespootiors! to o requiasd physicth

woul d be required in the single ggfannell tiple out gut SI\/hJ'1 i f the same
moni t or  poWBRACEH BMICh; SIIPIRE FPTO¥ |arsé'bEeFu Pﬂe" CAANIEOR SRYTFS thap fQ INCEGASE o1 i on
of the stre p%'@ﬂ’-: ' | R f age
buffers si ng'% therg??éggﬁrggédﬁlgg%}?ﬁ%lg?gq% er bggft%épgﬁglfgﬁmﬁ,ywé@gg %ot
connect ed whetpusSMIF ifeh¢ sameswniaepuwdr sapabilityrwerd requingdt her ef ore have no

i mpact on the nmnijtumcyrrent neasur nt._ threshold. By not being..imted
Lo thisr oAb AdiorGeRe seaRratin.gt ey et pSR ARR o Yok e B ' o
vol tage of f ety foPtifvf RakaCeburiBs HBEOHARIEH Baftel iR B Mitfdrage vredukacy of
the stress source outputs significantly. Additionally, nbre comon parts

can be uti| hetewnfieted wWhebafchgent medsyremenkispesformod.and thersforahaveaai | abi | ity
Bt er od vorakon e BEmatolft e B EnBupifon: By bielEIERS bis°
sour ce, degldgufrBREntC bftfeH thdricteddtici@abaepimizea! Fagheri hav Fohagewifsspur ce and
a toggle switch 24 and between the stress sources and

buffers can be used which can increase voltage accuracy of the stress source outputs

significantly. Additionally, more common parts can be utilized for the buffers which

help alleviate cost and availability problems.

[0015]) In order to facilitate a clean transition between the buffered voltage sources at

the stress voltage level and the monitor source, deglitcher circuitry can be placed

between the monitor source and a toggle switch 24 and between the stress sources and

toggle switches 24. A deglitcher circuit acts as a timed switch in connecting or

disconnecting at a specified rate so that the sources can react to the switching without

causing a glitch.

[0016] Figs. 4 and 5 are schematics of deglitcher timed switch circuits which can be

used with the dual channel SMU of the invention. In Fig. 4 a monitor or siress

voltage source is connected to input 30 and a toggle switch is connected to output 32,

thereby connecting the deglitcher serially between the voltage source and the toggle

switch. A digital signal at 34 activates or deactivates the deglitcher circuit whereby if

the digital signal is high, a current will flow through the ptutovoltaic isolator (PVI)

36 which creates an isolated voltage potential across its output. This voltage potential
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toggle switches 24. A deglitcher circuit acts as a timed switch in
connecting or disconnecting at a specified rate so that the sources can
react to the switching without causing a glitch. [0016] Figs. 4 and 5 are
schematics of deglitcher tinmed switch circuits which can be used with the
dual channel SMJ of the invention. In Fig. 4 a nonitor or stress voltage

source is cobiass!itee MOSFENU andRtor8 98 and 20 & SvitH drfdhd AlowBie&it 86 fib® iquUt put
32, thereby connecting the deglitcher serially between the voltage source

and t he t oggtither digpetian thmugh ¢he tansistesaThe swideh timing istdsterminaddyca resistars t he

deglitcher cj | i 2 [Well | | lLgh . a cuprent. will
flow thr oughéq ﬁﬂéﬁ(tbal?o g@gﬁ%ﬁgip%rﬁlltseg zlitﬂ(%l?é %%%ﬁ %‘dq%%ns ?g% %ﬂglzf?%% r‘f‘epéli'ﬁ at ed
vol t age pot edigitall sigral transiiions to utlpwtlevel[P ¥l 3O wWilhge Idngeepiovide Abibiiages two

MOSFET transistors and 40 to switch on and allow current to flowin
ei ther direcYq!8ean argestared Hycapagiter 44widl diggipate inte theygsistor 48t er mi ned

oy @ resi St Obausihg 0RafsARGHE S Rim S dt 3 BRIl crBincih In R 41 APgLifd 2! 1 ©f

the transistors. digital signal transitrons , PV
36 will no |aabgerOpcethe depagithr msompletslydisshargaddhé transistarsgeilishedvaicthied
capacitor 44 wll dissipate.into _the resjstor 42, causing the transistors
to turn of f %&n@?%@%aﬁﬁgmﬁ’fﬁaww d@918¢ o and capacitor value. Once
the capaci t opoi 7 EigMPised RbYiftliVeRasd6ehe GBS ' g4 WnidSnsifhtehed
of f and cur (rjlgntﬁ_vyi ?I no | onlger flow thr8ug%lt%]?]‘%%%?%85%%%"’3@@11?@&%;

nodi fi ed verthe abilibf tordlamp ewtréntdd aspedifiedilevelovhddi the deglitchér dircaltigagivatede

ability to ¢l, current. to a,s 1 fied | evel en the deglijcher circuit
is activat egf&gg?'@o%eé’%'&fgﬁ%é ﬁ%ﬁ%ﬂg%‘%%ﬁg}ﬁ}ﬁéma afeTs &V8r ence

numer al s. Haegistolsdb, 48 afd SdnmEsted th setids BERVceR TNEOURE fifls SFthk %o BEh¥ESH t he
source pins of the two transistors wth the negative termnal of PVI 36

connect ed t ovithhthedsaative temaiaalost k36 eannceted tasthecommxyseodenf thdbvali gi t al

signal is hi . |1k 1 r i,s.activated) t two resistors wll
devel op a vor?{l‘vété}es' g%srs %@?&qﬁgrﬁg}\ﬁgﬁ%ﬁﬁ g‘ (f-?-&ﬁ%b?ﬂﬂg‘l?éﬁs ‘I"H’é’a%fi? M or s.
As this vol tregstoisneillaieseidp aivioltajzé herdarthedsehdntRrmeheflbwg tabuggeof the
transi stors depending gn the direction of current flow Eventually, when a

certain thERRSIOEs. | 4s thinyolage inareases. dhwilbdesreass the bizsing ptenq ofhe | ow of
CurTent 21 B Wi e o SERROIS, £, IV Vv
protection thresididis reached pthe tahsittoe will restridt the flow bh mestaind climping will
overcurrent o?:cl:l'grEJ afthle(%ﬂfeshold is determined by the value of the resistors 46, 48. The current
clamp is necessary to provide protection to other portions of the circuitry in the event
of an overcurrent situation.
[0018] A dual channel source measurement unit in accordance with the invention
achieves a number of advantages over a single channel unit by decoupling the stress
and monitor portions of the SMU so that the requirements of each can be optimized.
[0019] While the invention has been described with reference to specific
embodiments, the description is illustrative of the invention and is not to be construed
as limiting the invention. Various modifications and applications may occur to those
skilled in the art without departing from the true spirit and scope of the invention as

defined by the appended claims.




[0018] A dual channel source neasurenent unit in accordance with the

i nvention achieves a nunber of advantages over a single channel unit by
decoupling the stress and nonitor portions of the SMJ so that the

requi renents of each can be optimzed. [0019] Wile the invention has been
described with reference to specific enbodi nents, the description is
illustrativel#IM$e invention and is not to be construed as limting the

i nvention. rj . ifications and applications may occur to those
skilled in vﬁgiggﬁuagghbut departing fromthe true spirit and scope of the
invention as defined by the appended clains. 5 CLAIMS What is clainmed is:
1. A dual channel source neasurenent unit for testin%.a plurality of

el ectrical l-devifchabelipprelspprge measypmentundtdor tegtingd plurality pt elgstarslg a

pr ogr ammabl g, oni altage and i ncluding neans for measuring current

t hr ough the&?gﬁgfgﬁbg%g ce unit when connected to an electrical device
under test, a stas®siteronce unitifor providingpy pobgranraatde agmiomeditage shd ess

vol tage and. i pgl udi n a plurality of buffers, a.plurality of swtches
connect ed +BERRIBEI AR Peashins eds rovetiE i G Rt B o
plurality oforak&ed fd £ledBYd] G8vict HAd tégSt 1 n parallel to the stress source
unit and switching serially a device under test to the nmonitor source
unit, whereby t hestrgsh soute unit fof poeidiogs progremmabletstrgssevaltage swbimclyditge t est
measur enent s ﬁag mafig n. another device under test, the plurality of
swi t ches coPBMAIY “%frﬁrality of toggle switches and a plurality of
deglitcher sw t chghirsMi@besweitdhds B@ttclle AE thepPMrb ity dfbusessifat delectivotynect ed
with a toggle switch and includes two serially connected transistors and

conduct i on Dyitehingp plurality et ¢leqtgeal dgyisesndsnteshin parallekjosthe pisess sourgp anigfy a|
o | _ T . ! o
channéel sou (ﬁesvﬂﬁﬁﬁlgs%g@lﬁ%aﬂ&l&e el 5 B%Pﬁ&aﬂo‘&}c% g{r;vﬁlﬁr'é]-:%)%\ohfek or

conducti on bl asi ng ry Includes a resl stor-capaci

eL f ect : ng aplurabindiditdavives thdee tmajecs&gﬁ?d vﬂigle l;ést a*lfeai;uiemems ak ma'dea)ﬁdual
channel source neasurenent unjt as_def|ne y claiml erein_the
conduct i on BIOREF AGVIET FRdsr t4si, theplgEHty PEtFhes comerivng %Ffugqlgxaf toggls i ed
through a  gheheyald #plardi#PbAditdnlr bRcHe WAL datR dBiIRS Switkh fekibiYy

connected with a toggle switch and includes two serially connected transistors and

conduction biasing circuitry for turning on the transistors.

2. The dual channel source measurement unit as defined by claim 1 wherein the
conduction biasing circuitry includes a resistor-capacitor network for effecting a

conduction time period for the transistors.

3. The dual channel source measurement unit as defined by claim 1 wherein the
conduction biasing circuitry is controlled by a digital signal applied through a

photovoltaic isolator to the conduction biasing circuitry.

4, The dual channel source measurement unit as defined by claim 2 wherein the
conduction biasing circuitry includes two resistors serially connecting the two
transistors with voltage at a common terminal of the two resistors coupled to the
resistor-capacitor network to limit bias on one of the two transistors and clamp current

through the two transistors.




4. The dual channel source neasurenment unit as defined by claim?2 wherein
the conduction biasing circuitry includes two resistors serially
connecting the two transistors with voltage at a common term nal of the
two resistors coupled to the resistor-capacitor network to limt bias on
one of the two transistors and clanp current through the two transistors.
6 5. A dual S.chanAaluabchanoel souers measwramentirit foo testing electricalldewices cal devi ces
conprising: a nonitor source unit for providing a progranmabl e nonitor

vol t age, a“CHEE source unit for provi ding a progranmabl e stress vol t age,
a plurality of syhioahessoutde ifd BEbiovRliNg & Prdoedthmable ninitoalliageof el ectri cal
devices wunder test in parallel to the stress source unit and sw tching
serially a singl &stRsysewce wpitl & pregding @ nregrampiabteoyirespypltage.uni t, wher eby
the plurality of ' : Jqk £ nts
are made on the %ﬁﬁ%#gﬁgggﬁggkﬁ% e%k?%§?¥§%ﬁ§ﬁﬁ§g pg?g§PE§E%?%$§%¥F%g§f

SW t ches counflet &8t i gakallehtd thy seéssdegice uainand swittlihescristiensingle éadde
deglitcher switch is coupled one of the devices under test and includes two
serial |y coWiisEfestiorthe monEeniosrcs it yhersey thsrplurakity ofglevices under fest & t ur ni ng

on the tragsk&ldQisile Bst nldSulHithts &l oﬁﬂwsﬁgg&%éﬁ&gm%sé%d as defined

by claim5 wherein the conduction biasing circuirtry i1nclude
r esi st or - capbaeinche phiraldy kf $witches temprissa pluraion diiddéglibchet swigches miherkbfor t he

transistors. 7., The dual. channe] .sour asurenent unit. defi ned by

cl i m 5 wheseh Hegtlehersial & oR ogioRs on e 6 Egp et BRI BKFSY by
digital sioRahlIRBMicRRd tRALANSI dd RRAL@NA biAL ditaltd) BF tiinkR@ thONduct i on
biasing circuitry. 8. The dual channel source neasurenent unit as defined

by cl ai m 6 W#sisédrs t he conduction biasing circuitry includes two resistors
serially connecting the two transistors with voltage at a comon term nal
of the two resistors coupled to the resistor-capacitor network to limt

bias on o ne@.of7 tTige duald chidrBBSiost R BeRBkmhadit S4ddfRiRY by chi sWhdrbia thevo
transistors.
conduction biasing circuitry includes a resistor-capacitor network for effecting a

conduction time period for the transistors.

7. The dual channel source measurement unit as defined by claim 5 wherein the
conduction biasing circuitry is controlled by a digital signal applied throﬁgh a

photovoltaic isolator to the conduction biasing circuitry.

8. The dual channel source measurement unit as defined by claim 6 wherein the
conduction biasing circuitry includes two resistors serially connecting the two
transistors with voltage at a common terminal of the two resistors coupled to the
resistor-capacitor network to limit bias on one of the two transistors and clamp current

through the two transistors.




