2220754 METHOD. AND SYSTEM FOR | NSPECTI NG SEM CONDUCTOR DEVI CES Thi s

I nvention relates to a nethod and a system for inspecting sem conduct or
devices, and nore particularly to a nethod ami a f or i nspecting

sem conduct or devi ces, wherein electric perfggﬁag§§§7 he sem conduct®r
devi ces are inspected at high speed. As-alsystem for conducting the

I nspection of performances of the sem conductor devices, there has

her et of or e MEFHODNGND S¥STEMWVFOR INSPECTING TBENISONDUCTOR DBEWICESUt ed by:
two neasuring sections I and 2, INtLo Which TWO Sem conauctor devices A and
B of the sane type are sinmultaneously delivered; two pairs of '
measuri ng-i nspecti ng sections consisting of progranmmbl e power sources 3
and 4 and detectors 5 and 6 ; and a control section 7 for controlling a
pai r of the measuring- inspecting sections, whereby the sem conduct or
devices A and B, which are delivered into the two neasuring sections 1 and
2, are sinmultaneously neasured and inspected by the above- described . .the
pai r of ‘the neasuring-inspecting sections. On the other hand, in an

i nspecti on syst ertdfwhnventipn 1 redakes tonq i pethad ngnde@ i XS ufPg
a programmabl e -2- power sourcge 13 .and a detector 14 is provided for two
Tensurt ng SSREPBRELEE BARRAGSIANGESs: CENAcesn S nets. mar EARHARKY obe; &
e et HEST BRY o' JEERCHOF Shatid €530 521 chBhE L FEILLE Y,

wherein electric performances of the semiconductor devices are

N inspected at high speed.

As a system for conducting the inspection of performances
of the semiconductor devices, theré has heretofore been known
one shown in Fig. 7. This system is constituted by: two
measuring séctions 1 and 2, into which two semiéonductor
devices A and B of the same type é;e simuitaneously delivered;
two pairs of.measuring-inspecting sections consisting of
programmable power sources 3 and 4 and detectors 5 and 6 ; and (
a control section 7 for controlling a pair of the measuring-
inspecting sections, whereby the semiconductor devices A and.
B, which are delivered into the two measuring sections 1 and
2, are simultaneously measured and inspected by the above-
described the pair of the measﬁring-inspecting sections.

On the other hand, in an inséection system shown in Fig.

1, a measuring-inspecting section including a programmable



Japanese Patent Application No.62-28507). In the systemfor inspecting the
sem conductor devices as shown in Fig. 7, the two sem conductor devices. A
and, B arfe _si mul taneously inspected by the pair of the- measuring-

i nspectiyg sections, so that an inspecting.tjne T can be. shortened as-

Sections aro” BaySF, piERe 17 Cameh, Frde taetoR TR dd Hrt0AER) Box vy

i ncreased COSTmé-&f_'éuPEﬁ%eQE%ié?fsthﬁ fhlen 2hanta dwitbReSYBWAMA Y Sw2. are
i nspecting thé:sem conductor devices as, shown in Fig. 1, one measuring-

i nspect i Ny segh it P edtdd other!, Nathd iy e Benfi diliitdr deiAdes
However, the sem conductor devices A and B nust be successively inspected

as shown in Fiaggarfi BherebyuaeeisaHupasly Nficagsirdd ahdclinspectied (L@idobpen
the systemshown in Fig. 7, is required. The present invention has. been
devel oped toJapantise tPetermbokpplibcatibadNd.62d28802pes of the prior art
and has as its object the provision of a nmethod and a system for
i nspecting. the selincthéusysteaefocreinspeetding dhe semsivondpctorpdavicgs as
section is comonly used-, so.that the systemcan be reduced in cost and
the inspecti nghawe tanFig.sfor theedwaosesticanduatorhdeyiresribaud B are.
object, the present i nvention provides a nethod of inspecting
seni conduct or . sddwuttangeusdish Angpagted i the dpaigesofir £henmeasyrdag-
respective inspection sections at which they can be int errogat ed _
i ndi vi dual | y, 1615REGhEPENERRTIORA pAd FBAL "an "inspecting time T can be.
o " shortened as shown in Fig. 8. However, since the pair of the:
" _niea—suring:—inspecting sect'ions;- are requireqd, 'thes' problem  that
the. complicated systerﬁ leads to increased cost.'is presented.

' On the other hand:, .in. #he. sys_tem- -for' _ihsp-ecting.- the.
semiconductor devices' as. shown in Fig. 1, one measuring--
inspecting section is commonly used, so that the system is
reduced in cost. However, the semi.c.onductor devices A and B
must be :su'ccessively-inspected as shown in Fig. 9, whereby an
.inspecting time: 2T which is twice that of the system shown in

Fig. 7, is required.

‘The present invention has been developed:to obviate the
above—desc_ribed: disadvantagés- of the prior ait and has. as its
object the.provision of a method and a system for inspecting.
'the ‘semiconductor devices, | wherein one. measuri.ng-inspectin-g

- section is co_mmbr_:ly used, éo that fhe system can be reduced in
| cost ‘and the inspecting time can be shortened.

To achieve the above-described  object, the present



5 by a neasuring-inspecting nmeans; the devices are inspected |nd|V|duaIIy,
* in turn for a plurality of characterlstlcs and, during individual

i nspection of a first one of the devices for certain characteristics, the

devices are connected in parallel and 3|nspected t oget her . for a}io

particul ar characteristic; whereafter if“the partlcular characterlstlc IS

et ans | MBenfRAR PR 4 patho T HAEHedLILG0 Ut or
charact eri stdevipes wlnereénpaalqnq;m of slﬁui&aredmsicemerejmmm &0, ‘t hat
15~ char aCtFéégébEivéS 159??6&5660' seéﬁ’ioné heatl', hHéh éﬁé&c‘i‘:aﬁ: be

i ndi vi dual |y an uring rndrvid I nspectign “of

ot her (s) of iméeraeqﬁseg ind véﬁﬁaéi&vedorosipnétenﬁepeéy dn meraaéﬁlaes'
i ndi vi dugl | Yoy T nédenerd hgoi mdsect 1¥d Usiins wa@v&%e Ia&neq ispacted.

sem conduct o C npr|5|n pl ur, |t S ns
Sonnect ed %ngfgiﬁvamy?&f tun %«% urait €% oOF charas fift g8,
measur i gg | napd§t auringarimdﬂvirduamsh\spectgimscfoa fﬁjﬁsmfonheofl the
seni conduct o es a

i nt er posed bé?%é%gt hfeoﬁl ha in %?ﬁ%&q%c?gt I O 22‘ a%‘ﬁéae?urlx

i nspecting ¢euanectedor nO\PGFllebntimﬂl i tnspectedr i togethert i Snrbeaween
the neafd”' %rﬂfﬂﬁﬁrn%ﬂm@:‘te@i@tﬁ@ nﬂ’éﬁﬁfﬁfeff 1FEANE ?ﬂr%%hlﬁ?‘s

and-, contr ans for co uri

I n -
i ns pect | ng ri%‘!ﬂ%a%hﬂr%ﬁﬁ Bal3qGeRfaklg + tha °?0H€Péﬁtﬁr ﬂ*é"c rBPtrrea'ns _
turns on onl ﬂeméaﬁﬁé\ﬂt &ﬁriih aﬁﬁBQéQﬁéﬁa Dﬁdiiﬂfdﬁalsinspé&tieﬁdbet the: u o

device out q;ther(s) of the devices for the certain characteristics,.

but if the particular.characteristic is unacceptable, that
15 characteristic is  remeasured: for the: first - device .
individually and, subsequently during"individual inspection
of the other(s) of the devices. is. remeasured for the-
other(s) of the devices individually. _

The invention also -includes a system for inspecting
20 semiconductor devices, comprising: .

a plurality of measuring sections: connected to a.
plurality of semiconductor devices, respectively,

a measuring-inspection means for- inspecting pass or -
fail of the semiconductor- deVices, _

25 a plurality of switches: parallelly interposed between ()
the plurality of measuring sections and measuring-
inspecting means, for - ON-OFF controlling electric
connection between the measuring-inspecting means and the -
plurality of measuring sections; and, :

30 : a control means for controlling the measuring-
‘inspecting means and the plurality of switches; wherein:

‘the control ‘means turns' on only the switch in
association of the first. semiconductor device out of the
plurality of switches to cause the measuring-inspecting'

35 means to ‘inspect. at the time .of ‘inspecting: the first
semiconductor device, as for-a parallel inspection item or
itenms, which can be inspected simultaneously, out of the. .



plurality of switches to cause the nmeasuring-inspecting 35 nmeans to

i nspect at the time of inspecting the first semiconductor device, as for
a parallelelnspectlon itemor itens, which can be inspected sinmultaneously
out of t i nspection itenms of the sem conductor devices, the
plurality of .SWitches are sinultaneously turged on to cause the

nmeasur i ng- |nspect|ng nmeans to inspect si nul tadeously, and when the

i nspection of . the ar al l,el ection it is 5 not ssed, t he

SWi Fch in associ ANSRPSHLAD ¢ té??lﬁ st°§en£g]8nd§ﬂ“3 p%’@ I s q#}f on the

per f or rn]c the ins pqﬂtummfy bllreswiitehéslarmmlc}mhed\ﬁn)ag:amemod tatcause-

time of inspecti I

the- switch Pn as C%%gﬁ%@&;ﬁ&g&@&%ﬁ%#%% ﬁ}ﬁapne&ﬁtj}e {WW%‘&&;S

turned-on, when tamd; Whepetheoinspectionpatathel parajdedi tnspection itemsis S
d, th

passe e as‘:‘fdht“% ssed) grﬁ& 'ﬁ@'%di%cﬁf‘;ﬁxe%s‘s&di:% with [the

ifens other t han |nspect|on I't he |nspect|on of
the parallel insgeniconduscton deyvice $t"éﬁ3"’ed ion kot pepfarethe dnspegtion

items are inspecigydthihpapaddent i 'i% Lﬁ;emt Qggilga}sgqupn the fact t hat
P;

t he- parallel inspectign.te the lural i
seni cgnductor ::IevPceslag:ar#’?ﬁen}'g‘?ru ?\s @Ef’gﬂ jﬁ"‘\ﬂ"(‘ﬂ?‘ﬁ:

the inspection i tdsvé.cboanahthencetonﬁhcbnlydﬂve (msitemctmsaﬁmidﬁqmlﬁlﬁlﬂ-
| nspection &bem %a éht BF° su%ﬂe sem'ﬁ:%ﬁﬁhc@gr B%Qﬂ%% n&s”‘i:?:%e@%ttt,h%hen the.
inspection of the parallel inspection item or items is.
passed,. the measur.ing-inspecting means is caused to inspect -
the inspection items other than the parallel inspection. .
item, and, when the inspection of the parallel. inspection
15, item or items, is not: 'passed',' all. of the items are
inspected.
The present: invention is thus based on the fact that -
‘the: parallel .inspection item. or- items; by which the. -
- plurality of semiconductor devices can. be simultaneously
20  inspected, exist within the inspection items for the .
semiconductor devices, and as for the parallel inspection
item or items, one measuring inspecting means and the
- plurality of semiconductor devices are:parallelly connected
-/ to each other for simultaneous inspection. When the.
25  inspection of the parallel inspection

o/




plurality of semiconductor devices are parallelly connected to each other
~for simultaneous inspection. When the 25 - inspection of the parallel

' inspection itemis passed (in this cage, nmost of the sem conductor,’

devi ces are accepted), the inspection of“the parallel inspection itehﬁat

the. tineibem ntpeqassedhd isecthilsseasndumst oéfvitdee asentimondtotolr is..
omtted, thereby shortening the inspection tinme. On the_other hand,_ when.
the i nspe@EVACeF e pAaFertedkpetheoni REPAGELRR Phsdhe Padnbledhe
sem condugt or_deyi.ces .is subjected again to_the inspection of the parallel
nspect | ORPRRSELHAR e &AM nAtur EAG TARE PvelRPBRC GAnGoIthes SRAERE -
obj ects and _advantages thereof = w | readi | y_apparent om copsi decati on
of the. |BFRORGRRERERH (SavTen AR, FREREStarta Emmy HEEo chRREEDY n .

which likeg,reference,characters .designate the sane or.simlar parts
throughough?ﬁggPﬁﬁﬁrg etﬁ@%@ﬁéigﬁﬁ‘*ﬁ@%%in; Fig. 1 is a block diagram
showi ng one e diken f oL wiASR]GL.I 1] j 4t h GRS
accordi ng to'?ﬁg Fﬁ%ﬁ%?ﬁgﬁgséggg'2&F§ﬂ%q§ﬁ%w1c”gggtagg%%ggr.éég*%?%¥%%qthe
action of; eBASiSM 38 B nacdad. H:f A gars, N f Fl
charts of 1%_%? _s,e_m'%?n%&%\tm;r_igeéib%esﬁam%gﬁaf h%%’gpé& i%}}\é d?aﬁﬁe&g‘g‘rﬁgh‘{gp

I nspect| ankrti%réé.:%&%iﬁ?jje@_féaoégﬁﬁﬁs961'th%sﬁﬁ%tﬂé&i’én of the parallel

-inspection item.
\/

The e##ct ﬁaturé-oflthis inventibn,“as weil as other
objects and.aavantageSVtheredfi will_be~reédi1y-apparent from -
consideration of the following specification relating to the
accompanying drawipés,liﬁ Whichtliké_feference.gharacters
designate the same or similar parts'thfoughout“the figures
thereof énd wheréin;3 | |

Fig. 1 is a block diagfaﬁ-showing_oné—émbodiméht a system
for'inSpecting the semiconductor devices according to the
invention; | | | _\“)'

Fig. 2 is a flow éhart uséd.for explaihing-the action of
the system shown in Fig. 1;

Fig. 3 and 4 are inspection timing charts of the
semiconductor devices when the inspection of the parallel
inspection item is passed or nbt.passed; respectively;

Fig. 5 is a circuit diagram of a leakage current
inspection of diodes;

Fig. 6 is a circuit diagram of a withstand. voltage



Fi.g. 5is acircuit di agram of a | eakage current inspection of diodes;

Frg. 6 1is acircuit diagramof a wthstand. voltage | nspection of

di odes; #Fi g. 7 is a block diagram show ng one exanple of the conventi onal
system fff i nspecting the sem conductor deviges, which has. two

nmeasuring-i nspecting. - sections; and, Fig. 8-8nd 9 are timing charts show ng
the measuring tinmes according to the conventional nethod of neasuring the
seni conduct or--B8pPeeEion, e£pddodesiy. Detail ed description will hereunder be
given of. the prefepred odi nent, of a.system for inspecting senm condugt .
devi ces atcordi ng ["Sgrh p*%s@ntb]i‘?ﬁ)%n‘??‘%ﬁr\ﬁi“lhs{‘%?'é @n¢example of the
t he. acconpanyi_ng. dr awi ngs. .. Fi.q. s the. Dblock di agram.show n

enbodi ment of C?ﬁgeggéf’&%?f BP'sit%E'pﬁc 5 nﬂ‘?%%g% cglhﬁuggﬁlf’cagg:ugggga;%ce&i(ﬁeﬁg
to the inventjon .The systemfqr i.nSpact] ) yct.qry devices is
constitut ed bgggc mgsﬁéggérﬁ%ﬁgggégggﬁgﬁﬁﬁggﬁgﬁﬁgﬁggq%ﬁ$$Wh%&€'seniconductor

devices A and B of ghilge __%a_rgena_ygea%e_&e.hi%(sr hay '8! 5ABRAYTY YEh@é measuring

nmeasuring-inspecting section consisting of "a programmabl e power source 13
and a detect ogjifts BUdSPEEng 02 BReS¥B VN 81 bRAN1MRIbhK T MBAGh¥ing the
a

connecting or parallelly connecting two neasuring sections 11, 12 and.

measuri ng-i nsgemliconductorodeviitesy @w¥pedtisasliy.on 15 for controlling the
measuri ng-i nspecting section and the. switches SWA and SW2 i n accordance
with a previously prepared. .

~ Detailed description will hereunder be-giﬁen of the
preferred embodiment of a system for ihspecting semiconductor.
devices accoﬁding to the present invention with reference to .
_ thé.accompanying drawings-. o |
| Fig. 1 is the block diagram showing one-embod_ixﬁent of the
. system for inspecting the.semiconductor'devicés according to
the invention. The system for inspecting the semiconductor
~.devices is constituted by: two measuring sections 11 and 12,
~into which semiconductor devices.A and B of the same type are:
N~ _ delivered simultaﬁeously; a measuring-inspecting section
. consisting of a programmable power source 13 and a detector
- .14; switches SW1 and SW2 for alternately exchangingly
connecting or parallelly connecting two measuring sections 11,
12 and.a.measuring—inépecting section{ and a control section
15 for controlling the'measuring-inspecting.section and the
: switéhés SW1 and SW2 in accordance with a previously prepared
.. programe.

- Here, assumption is made that the inspection items for.



program Here, assunption is nade that the inspection itens for the ;
sem conductor devices A and B are[err] and[err]nd [err] is a parallel .

i nspection itemwhich can inspect the sem conductor devices A and B ..

si mul taneously. However, since two pefAormances are output as' one )—Ef_.}esult

in the pad | fdmiieoRid®or @891ddd A iandassat (NE@y, @e s-aai:p_oaheaﬁor.
devices A and B are accepted, and, when this is nhot pasSed, either one or
bot h the@e:h'scancbatarl]cbzili dass pAcdnidoB drtemotwlatchptostin. llovg pébd. the- '
sem conductor devices A and B are delivered into the measuring sections 11
and 12 sisemiconiuctor devigessdriamd Recimsl tineouskpas Howeverctsbneell -
and 12 are connected to | eads of the conductor devices A and.B.. Descripti.on
Wil hetimdperformpneasoRze neuhipyt &fs ionpeteiswd kcimcbheuparabbetces.
according to the invention with reference to the flow chart shown in Fig. '
2. First ingRechican snkens thifed sorpafgethe ERFtRotdR t3emdcAnduGLex
connect.ed, to, t he progragnabl e power squrces, 13 and 14 . (the -

measur i n@?%ﬁ%ﬁtgnﬁgge%rﬂ - %‘F%Btf%@) and., yhen ﬁﬁ&&r’i%d‘-‘?%sﬁ%%??qg

S5t O o f30EE o8, BF, e, B3 Ga RlobhRRdS vk pleh SpiFH 4 Ror

si mul tan%%tésé df, par allelly connect the senm conductor devices A and B to
one measurl ngﬁé"l nspecting section (Step 104) and the parallel inspection

item [err] , gy Cher@sERibBRRGEEBY devices A and B are delivered into
the measuring section_s 11 and 12 simultaneously, and--measuring‘- \J
needles of the measuring sections 11 and 12 are connected to
leads of "_—he' conductor devices A 'and'. B. | |
Description Will.heréunder be: -given of a method of.
inspecting semiconductor devices according to the invention:
with reference to the flow chart shown in Fig. 2.
First, the switch SW1 is turned On'And'fheVSemiconductor'
device A is connected to the programmable power sourceés 13 and
14 (the measuring-inspecting section) (Step 100'). In the
measuring-inspecﬁing section, inspection of the inspection
‘item (1) is performed (Step 102). : S \J
Subsequently, the switches SW1 and SW2 are turned on:
‘simultaneously to pafall‘elly connect the semiconductor devices
A and B to one measuring-inspecting section (Step 104), and-
the parallel inspection item (2), which can be inSpecte&-
simultaneously, is measured (Step:'106)'. Then, the S-witch SW2-
is turned off again (Step 108). : - - .
In Step 110, whether the inspection item @ measured in

Step 106 is passed or not is discriminated. When the



sismul t aneously, is neasured (Step 106). Then, the switch SW2 is turned off
again (Step 108). In Step 110, whether the inspection item[err] neasured
in Step¥106 is passed or not is discrimnated. Wen the i nspection is
passed, “he i nspection item[err] is also +®&arded as being passed and
stored (Step 112). -Wen the inspection is not passed, the inspection item

[err] of On_]'l-nf_s_.bép%QEhCdibﬁbgédqeﬁhéeiAsbéc'E&%ﬁU&Q@ma )N i6SkaBol kéharded
Subsequently, the inspection items [err] and of the sentconductor device A

are successi vakybetagupadsed! apd storadd (5&8p. 11290 nwhAsH' the fhspelctabn! ie
inspection itens [err] is conpleted by the above-descri bed operations, the

switch SW i snbtir pagsel, theé tinspdtiich SWems (QuUro€doabyt that semiconductor
nmeasuri ngof the sem conductor device B (Step 120). In Step 122, measuring
of the. inspedewvire| Aerhg aredsuredadaimetStepubteéhuent!ly, in Step 124,
‘whet her the parallel inspection item][err] of the semiconductor itens A and
B is passed or not Subsequenthyd. tWeeninspeckdmsrtibamss és@é‘tﬁ, safi khe
of the inspection item [err] is omtted. Wen the inspection_is not
passed, the | AT eoRaurtesn deydge & agg pueeessivgiladomaaswrede(Steps 136
measured again in Step 126, and then, the process proceeds to Step 128. In
Step 128, the@Pgsdd&¥-on item [err] is neasured. After the inspection

tem [err] 1o measyred faallky Lhe sufoh LS LI AL 1 MR @ ~ ®

conpl eti ng neasuri
is completed by the above-described operations, the switch SW1
~ is. turned off and the swi-tch. SW2 is turned on to start
ineasuring. of the semiconductor device B (Step 120).
In Step 122, measuring of the inspection item (‘D is
. performed. Subsequently, in Step 124, whether the parallel
‘inspection item @ of the semiconductor items A and B is
pa.#sed or not is determined. When the inspection is passed,
mé-'asuring of the inspection item @ is omitted. When the
inspection is not passed, the inspection item @ of only the.
. semiconductor device B is measured again in Step 126, and
; then, the process proceeds. -to Step 128.

In Step. 128, the inspection item @ is measured. After
the inspection item @ is .measured. finally, the switch SW2 is
turned off, thus completing measuring_all of the inspection
items @ ~ @ of the semiconductor devices A and B (Steps
130 and 132).
| . Fig., 3 is the timing chart at the time of inspecting the
semiconductor devices A and B, _showing the case where the

‘ - parallel inspectio'n item @ is passed. In this case, since



items [err] . of the sen1conductor devices A and B (Steps 130 and

132). Fig. 3 is the timng chart at the ti of inspecting the

 sem conduct or devices A and B, showi ng thél tCase where the: paral Lel .
inspection item [err assed “.In thps case, since t he arallé?»-
i nspect i orfh&’ eli’ﬂr% i 1P§ ﬁﬁﬁéﬂ?édtﬁg' b@nglspa{!,‘?éauﬁﬁdt RE thw%fpassed

et er it "FoR0E ERR G EnE R AR e TRAR o PR TabHEARER iy PR ("
B.. Fg ‘}néésﬁgﬁnyh%‘f”%‘éh%:raahéfelﬁ cq:fiéri‘ &#« '@”ﬂ@ EET ‘écé Or.

deV|ces A and case wher ara ectron:

Lerr] 15 difl e33R0 &gk e 1 ébé&fnzfaﬁ?e ﬂfsoaascoafahéei Lngpect on i tem

is neasure ot passed at the tine of |nspect|ng t he

senm conductor geMdcq As the Ramild cﬁé‘ﬁ@e&ﬁ'%'éfﬂh 68" {hspeltaly tHe
sem conductor device A is neasured again, and all of the inspection

ltenB[erHséﬁiébﬁ@%dﬁﬁﬁﬂﬂéﬁlébstWEéndEBQfsWﬁ%&ﬁgnﬂhbh%dﬁﬁnﬁﬁ&$éﬂﬂﬁe
itemB. As apparent fromFigs. 3 and 4, if assunption is nmade that the
respect i veamspreli A sgetsi oRAtitiem t @ sisenotapassedl i NEn thds odwe, t he
parall el inspection item[err] 1is passed, the nmeasuring tine can be.

short ened siyndé 8thaspavapdedd insgectionontent i @ alis nepastuired mst bedmehown -

in Fig . 9, and, when the parallel inspection item[err] .s not passed,
" the’ rreasumqtg paseed atxthedbimeyof/ snspemhwgnctrhealsemmmtnm device..

| npossi ble to think that
A, the parallel inspection item @ of only the: semiconductor

device A is measured again, and all of the inspection items®~
C)are measured at the time of measurlng thetSemiconductor item
B.

As'apparent.fromlFigs.-3 and 4, if asSﬁmptienris made:
that the respective inspeCtion'items require the same’
measuring time, then, when the parallel inspection item 0] is
passed, the'measuring'time'cenfne”shortened:by~1/8 as
compared with the'EOnVentional inspecting'methbdFShoﬁn in Fig.

9, and, when the parallel inspection item C) is not passed,

the measuring time is extended by 1/8.. ' : W

During normal 1nspections, it is impossible to think that
the acceptance rate is less tnan 50%-and almost all are.
accepted, so that the measuring time can be shortened by this
inspecting method. |

Description will hereunder be given of one example of the
above—described-parallel'inSpection item in the case of ..
‘diodes.

In the case of a leakage current inspection of the diodes.

3
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t-he acceptance. rate is |l ess than 50% and al nost all are accepted, so that
the nmeasuring tinme can be shortened by this inspecting nmethod. Description
wi |.I hereunder be given of one exanple of the above-described parall el

i nspecf¥n itemin the case of diodes. Inf®he case of a |eakage current

I nspection of the diodes (Wen a voltage of 10V is applied to a diode,

if the. | eakaqg i’ i 5. L.6Ss ¢t A _.t:he. di ode j on-defectiye.
measuri ng -cag be na%eru%jyé%éﬁné(f:t Fﬁg %%gggi‘pol&}sd CAH%na}j dés"p‘;a]?m’rg@@eaieéiﬁéﬂﬁ
in Flg. 5 Avusfhiicl BsFibss thabh {dfnai tiPss Beand 2 éeLgf[c}Qge
si hmul t aneously, whereby 10V is paralle Iy'app | e toethe jy%aegg an zﬂgb
that a sum omddwuteakaceakubeenhnadd bPe Hiest PNkl | BiGFSH" Ad aa NEe
with the non-defectives, |eakage current is by far I'ower than 100nA
normal |y, -i f palrakleldy abesHewartied Ry &t s Ass shrsien thanr 1§, bbeh kakh
the di odes A-and B can be accepted. Wen the. diodes are not accepted,
openi ng or clsedituhes Sitie and SHERr83\twmedSéh isimultaneduad ygnerherebyonev
side is neasured to inspect pass or fail of the performance. On the other
hand, in theisaperaflkeldiyhspphdedotbathe dipdels anapdhBp aocthaena stm of
[err] i's caused to flow through a diode in the reverse direction, if the
appl i ed vol t e leakpge cuxwedys, ofh&hei ddedes AorndeBedsi weasuried.Fi §inte
the diodes A and B are parallelly connected to each other 100 [err] is
appl.i ed -t her #i¢h the men-dafectivesy rkankage [eyrgent is by far lower than
' 100nA normally, if the sum of the detected currents is less
~ than 100nA, then both the diodes A and B can be accepted.
When Fhe diodes are not accepted, opening or closing of the-
switches_SWi and SW2 is controlled and only one side is
measured to inspect pass or fail of the performance.
On the other hand, in the case of a withstand voltage
inspection (When a current of 109uA is caused to flow through
a diode in the :everse'direction, if the applied voltage is
morg_than 30V,_the diode is non-defective.), in Fig. 6, the
diodes A and B are paralleily connected to each other 100
) jUA.is applied thereto. In this case, a current of 109UA
flows thfough'the semiconductor device lower in voltage
.standiﬁg and no current flowers through the semiconductor
| devicé.higher in voltage standing. In the voltage of the
semiconductox device lower in voltage standing is more than
30V for example, then the semiconductor device higher in
voltage standing shouid naturally be a non-defective so that

the both semiconductor devices can be accepted.

v Incidentally, these 1leakage current inspection and



flows through the sem conductor device |ower in voltage standing and no
.turrent flowers through the seni conductor device higher in voltage

standing. In the voltage of the sem conductgg device |lower in voltage. .
standing is nore than 30V for exanple, then %e sem conduct or devi_ce__hij_,gher
in vol t age vt 0l hEpeLEioRt HEghl yebehe novasiet Al ¥ Eme0l bhgért bRakOthat.
sem.conduct or devices can be accepted. Incidentally, these |eakage current .

i nspecti on cfhdthe. othepe inspesrtion rictemsg t o thasturthg.: tefiftecbnogd: then
that of the other inspection itens, so that the. effect of = the inspection .
ti me short dmspeckdane thpeoshobhenddiggcan besdaproved: by asakiag the - ;

parallel. inspection item Wen the nunber of the parallel inspection,
itens is iddrepestian itemuassther Paradliek rinspecttd oyurktemoce¥diary the .
in the case of [err] Should be perforned for- .. \Wen three: .- )

sem conductéimbe¥i @€ Ahep paxptlgle tREPRG oM tItens diw cknereaaeidh@nd:
sections, siqrrfgitgneou Y, t@ -asur--i.n% ti nes-can be shortened by ' ;
per f or m ng iRl YdRS e e fABe REeFRFsing Ak ltharare #f @ __
devi ce, not_,onl finished oduct t algso a plurality, of senm conduct or
tips forrre&"ﬁ%%’%?ﬁe?e'égﬁ‘ﬁ@gé ng?rb -adob@?d?' &Wrﬁg’cﬁ? k¥ idpvices:
this case i,s actrigal Ly gonnected.t e, senm gonductor_tips through a '
probe need®. B rfﬁi:\'séb%’é%égggyierfeeod'agg&g’ ) ?"hgﬁﬁger‘r&m‘.'ggﬂg BREHREM
.for inspecty ' dt ' | ohding.tq . the . inventipon, th .
o, LnsPeckiiid PRI ePPIuiG HUdEEE 50T Rs! L bk KL el by
performing the :sam-e-.prqcessing as above. R

' Further, as the sezli'\i.c":onducto-r: dév'i'éé-,.: not. .onl'y'-' a f-ini_s'h'e;{
product but alé§ a plurality of éeniiéohducf.o: tips. formed into
wafer shapes may be adop_'t'ed.._ The n{éé:sﬁfihg séctién: in th':l'ﬁszl:-. |
case is elec':tr-icall'y"connect'ed to . the semic'o'ndu.c':f.or. tips.
through a probe needle. | | “ |

As has been described above, with the method and the
system for .:lnspectingf. the s.emi.'cohaut':toriﬁdevices: é_écord:lng-- fo
the invention, the pluraii:t.y' non-defective semiconductor
devices are succelssive.ly.'inspect'ed by one iﬁeasuring-'ihspecting
means, 'and,- as .for".th‘e- paira-ilé-'l. i:nspé.bt'ion itém- or items-,u
which can be i.nspected- s.imult.ane.bﬁsl.yh,. .t'l.ze' piﬁfnality- of .
semiconductor de\'ricgze.s are inspeéi:éd-éimﬁ'l.ta"ﬁeoué-iy, so .that
the inspecting t'i'me.s éan. be sh'dll'téne'd.-by p#.e-- of the -
inekpehsi\:re sysﬁem- having :6x;e mea—suring’-—inspecfing meén'é-,.

which is s.imi.lar 'to the conv:ént:l'onal system,

Tk



devi ces are successively inspected by one measuring-inspecting means, and,

as. for the parallel inspection’item or itens, which can be inspectetd———

si mul t @aneously, the plurality of sem conductor devices '
si mut t &rfeously, so that the inspecting tinmes can be shormwmﬁm&@m" h
| nexpensi ¥e system havi ng one measuring-i ns;b@e’ti ng nmeans, *Wit il lg
o the conventional system CLAI M5 1. A met hod of inspecting

sem conduct or-.devi ces wherein a group of ﬁi LE | sr devi ces are connected to
respective 5. inspection sections at whi can be interrogated
individually, or sinultaneously in parallel, by a neasuring-inspecting

nmeans; the dewui ces jare. J ectded Lndividua | ' 0 Lurali f

characteristi c\s::l',' and, n&u#'rﬁcg ffndﬁ/%%%?ﬂg#s%%%ﬂ:gﬁ&gkeg;f Pre &i@g%eahé%)é} ﬁe

10  devices f@ gxowni ofciaintlari devices taxe dconnected: tonrespective
arallel “and iﬁ% f [ r ehhdbit

ﬂalner eafter 3i f tihe par tj'?%lul grgagggrﬁgctg:i ?tl?l?l* SEQ%?; %’;@I ?ét hé%u%ki‘fogated

char act eri sti c ingdivdduaddetrsur 08 d&imwd taneauslaht indi waFadilelaspdeXi od of

tﬂe 15 ot Iher melastir iinftf- RSP SR dé?ﬁ)élsglrttﬂé‘ @Wiﬁ:@sef aYlel C$nspabtéed
the parti cular CORRSS b Soth E5e0 s s B D8, BB Enbbbr fettien
i ndi vi dual i nspand, aduring hénddvidual) inspeotibnyiofsai £iresteame ooff fthet he
20 othegps) Yoviled ®¥otS colain’U@hha¥acteristics, the devices are
_ a - connected in parallel and. inspected. together for a
~ ' particular characteristic; whereafter if the particular .
characteristic is acceptable that characteristic is not
remeasured  during subsequent individual inspection of the
15 = other(s) of the devices for the certain characteristics,
" but if the particular characteristic is unacceptable, that -
characteristic is . remeasured for the first device
individually- and, Subsequently during individual inspection
of the other(s) of the devices is remeasured for the.
20 other(s) of the devices individually.

2. - A method according to claim 1, wherein the particular
_ characteristic is a leakage curxent inspection and/or a
\/ ) withstand voltage inspection.
25
. 3. A system for inspecting semiconductor devices ’
comprising:



2. A method according to claim1, wherein the cterlstlc T

- s a | eakage current inspection and/or a tht%ﬂﬂmw EE ﬁp@ﬂﬂctlon i .

3. A system for inspecting sem condlctor ri=Si ng: .-

L M S aply { { PBasyE ecti ns'conn ed to

sem conduct.or devi ?gi&y-rag‘lsp tl‘\y/gl We%iﬁé. ik naec 2P ﬁ&%ﬁﬁge@

I nspecting praga®itiabl sbniitd daﬁ&% evk‘ésge gw&-!' glity of a
et ween Pararrebes o

swi tches parallelly”interposed Urlng sect-i ons

and the measuring- meaRrding- kopéct { Ry H&QEF fwtfﬁﬂdhd‘tﬁhﬁ Feldd or fail

connection between the neasuring-inspeCting neans an ality of T

measuring seftthessemi¢onduety devEdes; f or controlling the
measuri ng-i nspecting neans and the plura 1|ty of switches; wherein: the

control means aupberaldtenbf iTweitclves Oparal BEED fﬁtéibé&edfbeﬂthﬁ the
sem conduct or device out of the plurality of switches to cause the" -

nmeasuri ng- i ptpeality mﬁnmkasurhagecwcﬁidﬁsiahd”&ﬂ@:méhsnrlnqulnsﬁeeting
first sem conductor device; as for a parallel inspection itemwor 'itens,

whi ch can beeanspedioad ON-QRR aentso)y] ingt ediectirdd rommecitdon betweeh the.
semi conductor devices, the plurality of swtches are sinultaneously turned
on to cmxuﬂ?ﬁéuqﬁnﬁulhﬁ@an%bgtmﬁ?ns and' the plurality of measuring

sections; and, | _

a control means for.comtrolling the measuringrinspecting-_

'means angd the plurality of switches. wherein: -

~the: contrcl means turns on only the switch in

association.cf the first semiconductor device out of the
plurality of switches to cause the, measuring-inspecting means
to inspect_attthe.time.of inspecting,the.first semiconductcr
device, as for a parallel inspection_item~or items, which ceus
~be inspected simultaneously, out of the inspection items of

_the;semiconductor devices, the plurality of switches are:

- simultaneously turned on to cause the. measuring-inspecting
means to inspect simultaneéusly,.and{ when the inspection of \/
the.parallel.iuspection item is not.passed; only the switch in.
association with the first semiconductor device is turned on
to perform the inspection of the parallel inspection item
again; and,

at the time of insp_ecting the second semiconductor device and

thenceforth only the switch in association with each of such

A

semiconductor devices is turned on, when the inspection of the

parallel inspection item or items is passed, the measuring-



_neans to inspect simultaneously, and, when the inspection of the paralTlel

.inspection itemis not passed only the switch in assogim T
fikst sem conductor device is turned on to performthe(”mnnﬂum'"mm“le
paral hel inspection itemagain; and, at the tinme of insgecting the Second
sem conduct or device and thenceforth onlyi4the switch in association with
each of such seniconductor devices is turned on, when the inspection of
tthe parall el insgeecting meanorist eansesd fassiarspedt thesdnispection items:
inspecting neans is caused to inspect the inspection itens other than said
_paral l el insp&fremnthasmsakd, paenlled iingpectdonofites,pandi ewhen the
*inspection itemor itens, is not passed, all of the itens are .inspected. 4.
A nethod of LASReethgnsefi tbedeerallrlikrapestiamitian | gr aktemser iscaot
mth reference to figures 1 to 6 of the acconpanying drawi ngs. 5. A system
for ‘i nspecti R§S§&Mrc Mduotheeiitams anmsinFReeteds as described with
ref ergnce t04f.l guAr %Setjhc;é) 06f Ojfnstpheectaicrfé) r?&&‘i’éé‘,%&é@& nc?ésvices, substantially
as described with reference to figures 1 to 6 of the accompanying.

" drawings.
5. A system for inspecting semiconductor devices, substantially

as described with reference to figures 1 to 6 of the accampanying

drawings.
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