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, €3ep6LTY 1 ELECTRI C PARTS TESTI NG SYSTEM AND ELECTRI C PARTS TESTI NG ME
<TROD Technical Field 5 This invention relates to an electric parts
testingsystemand an electric parts testihg method. 10 15 20 25 30 35
Background Art In the sem conductor testing process, a sem conductor
testing system exam nes sem conductor devices or the like (hereinafter
called DUT (device under t?ﬁ%cfﬁd‘eéAﬁTémfféTfﬁtsmdi ng to various
predet erm ned conditions. Such a sem condutor testing systemcontains a
nunmber of electric parts ZNRHELEGTEN BRRTS, THEFING Board and
not herboard for testing UTs, etc. To ensure accurate neasurenent of DUTs,
etc. by a sem conductor testing system it is essential that those board
and other electric parts inside thBeckmieahdiiteld testing system operate
accuratel ¥, SOTe CARYSNARY: SHLLHMLIEL AN diedld G St £8Bs BIAG EBRIN ¥

contain self-diagnostic devices for testing their own electric parts

cont ai ned i n arive Ay wlentriguapris fteftbgrbaetthatyvi ces supply predetermi ned
guantities of electric power at predeterm ned timngs to individual

el ectric parts inside the sem conductor testing system or to selective
portions of certain electric parts Bagkgrouneh Al conduct or system under
predet erm ned test 1¢oRdLt @RS conBBEESE BEstiNg SRbdedh AGNGEiGIRMIctDY
observes outputs fromthose electric parts 8EFLrom t he sel ect id_‘}/% Qrtions
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predet er m ned(K&sal ha £086 EADNEd DUT a(¥ewicd Nendrit ptest)dees wadtl )nestdent s
result condition, then the sel f-di.agnosti gﬁ evice notifi e?iEHS us&{cﬁ at
| .

the correspone®hl 2FRAFING 1 VaFiPAToPrEIETSFPPRE PREGIFL28Rai tT oA I n
ot her words, i&giSsehdudtapnosstingesyseemotoftansiea usenbemasf teleatimictric

part was judged o be defectjve.. A nunmber of test ndigt | y
related to PRFSs fYAshe ljl)é'gtb‘ﬁre#s pte(gf%r&ainﬁgeuﬁgﬁgfihéel?@?ﬁ]og{}% ons %‘dr om
each ot haem Therekerénd DUT®SEtEAsERs ehbarsaldouhdgoesserenent ofiiTs i es
the user of a defective electric. par . a | | e3¢k of
descri bing i t?g?eg?yc’?‘oﬁﬁf“f‘f%ﬁ‘fiu‘?ﬁg% geggjégg:%?sg%{?\' I%tng\?'vtst %%E%ég?éiéondi tion
used upon j udghesé befamisdehdcither éhettric parttseinside ithengemiconductor

testing system operate accurately.

Some conventional semiconductor testing systems
20 additionallycontainself—diagnosticdevicesfortestingtheir
own electric parts contained in the systems.

Such self-diagnostic devices supply predetermined
quantities of electric power at predetermined timings to
individual electric parts inside the semiconductor testing

25 system, or to selective portions of certain electric parts
inside the semiconductor system, under predetermined test
conditions. Thereafter, the self-diagnostic device observes
outputs from those electric parts, or from the selective
portions of the electric parts, and determines whether or not

30 those outputs meet predetermined result conditions. If any
of the outputs does not meet its result condition, then the
self-diagnostic device notifies the wuser that the
corresponding electric part did not satisfy the result
condition. In other words, the self-diagnostic device

35 notifies the user that the electric part was judged to be
defective.

A number of test conditions are usually related to
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Intgeneral a plurality of test conditi [
\ , : ons are related to each electric
. part. Therefore, when a certain electric part is defective, its

def ectiveness may be pointed out in nor € 10 than one test item Si mlarly
_?_hsmgle test itemrelates to the defectiveness of a plurality of parts. ’
erefore, even with a judgnent of defectiveness for a test itemand a test

condition, i} is difficult. t I; i | '
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Jh gnent o veness” wer e st or ed. The sel f-di agnosti ¢. devi ce showed
Fsele u;’segI ]'Ehea andsfali tems tinsge20l PEsdRESTEPLIRIDAFEI E%lg’érc%‘r' TTER partc"
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_ _ the electric part nost oft
judged to bea ddéfett ver bfarl ti hgem 'tﬂé%tt‘??'én;ﬂ\%fg'typi cal | 5 a low qual i '?; 25

el ectric part or he i [ ' '
System s compar egtr\ffma{eheﬁl g Vi tip sk ites genutondnet are testa e

_ _ othér electric parts , In other.
\éa]tl o;st ki ndso eachl ekectei pRAES - ¢ h'@?e’ﬁﬁﬁé’?%\ﬁ %’Beﬂgﬁlgefﬁéns\{%%%tartq SHit
ef ectivenes ri ' ] }
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_ . econe defective
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[nﬁre likely tR.PgcerBtdebaeLEVEE LGl Ul Dihesf glaedtsr.i cThereforperevetor e
erefore, the self-diagnosticg cﬁi&/i ce. al ways showed the;yser ahReamesas ,

comonl y usedishedt IPEIRERE 35 ?‘ﬁfe“é%‘?ﬁ%soncﬁjct or testing Syst em orta

poor qual ity -gheeliics Pat ti 21 bEi gl bir khkaiser ke kaoxahgictiet eeEFvEness

Blurality of PPEk o GREURL v ETESHA G ons, and each Leet item or {est
condi tiopsis rel at gdchaa &qﬁ]ﬂﬂd_ilaigryosﬁidﬁéVépen‘ﬂa%IT@ﬁerﬁQf% £ontpingge
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of the defectiveness, test items and test conditions connected
to the past judgment of defectiveness were stored. The
self-diagnostic device showed the user the actual testing
20 results of a particular electric part selected from the data
as having been most often judged to be defective according
to a selected test item.
However, the electric part most often judged to be
defective by a single test item was typically a low quality
25 electric part or a part more commonly used in a semiconductor
testing systemas compared with other electricparts. Inother
words, among various kinds of electric parts that otherwise
have the same rate of defectiveness, the electric parts used
most in the semiconductor testing system were more likely to
30 become defective than the less commonly used electric parts.
In addition, electric parts inferior in quality were also more
likely to become defective than the other electric parts.
Heretofore, therefore, the self-diagnostic device
always showed the user the most commonly used electric part
35 in the semiconductor testing systemor a poor quality electric
part as being most likely the cause of defectiveness.

As stated above, ingeneral, each electricpartisrelated



in the sem conductor testing system In other cases, electric parts having
been regarded previously as poor quality parts may have been inproved in
qual ity and sel dom becone defective. |f Bhe sel f-diagnostic device makes
judgnments on a cause 10 of defectiveness for a single test itemin those
cases, it will erroneously show the user an electric part that it is not
the true cayse_o Y ; 4 Uk et s of nlil dBMAS st
required foﬂ?? ﬁe‘glsef%f%{:%éﬁggté?(% :H%\%%gr"t Bégjécurm atle an’d trjle a_b(I:e toS use
data 15 of dctemlor teaktcomiitien gasretatiedstofa pépseliitymes differantual
results of e%f%cé{'fc fsgthat have been causes of defectiveness .
Therefore, i along time after initial use of the sem conductor
testing syst em untlinl sope Fagesactivalelestnitcspart &he talaitihebpretest wisql
use. 20 Wbregye 2o 6L 6ELE 115e PATfedd) ddrindIOfTBls &Pl dd M Msart

m sj udgegbt og%eé?%%gggmse 0 &diééec? i.veneess, It tooﬁ‘EELlas long tine to detect
the truly defrsheveendeendicteatestingisystrm ef I thrDHBEREEE LAt 1C
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system and an electric parts testing nethod capabl e of bl‘lsgg?[n . to
user's atterffdvhaaie BeerimRrgyad 1Riqua i Ghardpiolser Peepmerd ‘h‘g“f?le
cause of d?f ectl Velfteﬁﬁeté”éi"f-tcﬁ%d}%@rﬂ aewl:eméé ju8gReatBain ahjAacde Of
the invention to E%OVI de an electric parts testjng systemand an electric

parts tédingf 38ereehiverapanferor abaate| FesEnttePuly HePSR (73RS ettric

part nmore quicklyelbhaRebli81¢08NEWt tREGLsELCANI UecBEierpadet eEhavenesssi s
found by a test of electric gart% S? Ly, of The Invention 35 An electric
parts testingokyshentturprpruae gt de gggluﬁf‘?sﬁo test electric parts for

i ndi vi dual conditimfrtksnt idi B68g pérasdi gfiediimer watentdaduioatd afoof thxe

plurality of test conditions.different from.each_other; first _nme uni t
whi ch previ oﬁ§$§‘§‘%6‘9885§éﬁ BV 1 FRESSHI LIRSS Pgnhb%ta}?aleeas ° Pgeeacélgsai d
condi ti Qb i deftadtiar], résshts ofstheapast camsessoHdefigecthvenred dnd astuaht i on

as causes of _defectiy ss,.of th I i X C LL to
store at Iea§F58§%s5’rfe?m?%t%JfcPﬁgtg&E‘%Hljf%\ﬁg%%ﬁtcﬁa?ﬁse%%s&?gagggg%‘y%g&é'
f aul t - connectredrieffemei, f iidy stadlenaadpngf tinwe chfteri énphind ase jefigtldeto be
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are a plurality of said fault-co Ifiers, said parameter being
rel ated to tbheckael eveddabdeedordestivfiletseat | east for each said estimted

cause rej@ted to therdavéauldndPanesi &ets fdePdrit €hSits normal condition
was misjudged to be the cause of defectiveness, it toock a long
time to detect the truly defective electric part.
It is therefore an object of the invention to provide,
from the initial use, an electric parts testing system and
25 an electric parts testing method capable of bringing to user's
attention an electric part with higher probability of being
the cause of defectiveness than the conventional one
It is another object of the invention to provide an
electric parts testing system and an electric parts testing
30 method capable of detecting the truly defective electric part
more quickly than the conventional technique after

defectiveness is found by a test of electric parts.

Summary of The Invention

35
Anelectricparts testing system comprises a testingunit

to test electric parts for individual condition identifiers



A

Sai d paraneter is preferred to the nunber of fault-connected identifiers
related to said estinmated causes. Said parameter is preferred to the sum of
expected val ues indicating how often each said estimated cause is estimated
20 to be the cause of defectiveness, or the sumof probabilities of the
past causes of defectiveness, said sum being obtained for each said

fFaul t - Connecgs%dlqrﬁee&tﬂo £he nd D81 ELEELH (?ffsaa;;mgl%ey B¢ eaéﬁeadﬁuqroeiserred

to further conprise a display Unit to pl/ay at |east one or nore of
t he esti mat el fcfrrent HExeomeeadte eEhepest or smal | est paraneter val ue. The

electric parts tegt EEQs%yﬁ%ﬁgkysuﬂiéfﬁ‘i{&g B HBUAR) SURU 2613 nflitHd ay

unit to display a matrix of said estinmated causes and said fault-connected
i denti fi ers e3RsFRHWIFREREDPN 3¢ 1ers b4 archFadsgusendi sieeligtantitfd st ch of

the faul &- copesiad jinfanld thekes g@fﬁg%eméwbgaeeemgt%efﬁ radhdes be

related to expected data obtained by estination the nature of the
el ectric par®f giefertiveresymef t tom eleckmta Wﬁ%i ual results estinmated 35

on the basis of the saeiowdl mpAskyCaHsestal sd8EaCLEVERLESE, ofal ok URse &F
actual results bei ng autorratlca | y renewed upon every cal cul ation by the

ari t hnet i cal thfi tcondstien o dentif iR s ¥REATIRA s\AT erhFHG IRRINGLIET ver

system and aleémeﬂfléwtm&mgbldf eheextbatgliagpdatea S¥emitdgéd to be
conmmuni g@t i on, risi n‘g a testing unit contained in the client system
said 5 te&st |‘?‘|%f%?|F Veestg el ectric parts for individual condition

i dentifiers assigrefdatothindedtal wdid 68 il Aulpity alp’;tmﬁté:e&heﬁotﬂc&ﬁé ons
different fromeach_oth

. a first ry uni t cqntai.n t he serve
system sai A*FFr8t pﬂn@ﬁﬁ%lth’m £ 5P WF-So5msess é@ﬁcﬁ%{}"@& Sives"d
rel ati on at paasmetercheihngardlizvadi toothe dﬁamihmnn@ateide:edemm:wuses

being obtal el b o1 BRLI L85 SaYSCR A MIEEPT LURRESS, ofatdie Thectidc

parts; a second nemnory uni i t=Cont ai ned sys em sai second
menory Wl t §aoltﬁgoaneb9adt identbfiepse of the condltlon 15 identifiers

regarded as f aé‘ifd ﬁgggﬁ(étt‘ég ié"é%bffe&?rea YWeRedl¥mber of fault-connected
identifiers related to said estimated causes.

Said parameter is preferred to the sum of expected values
indicating how often each said estimated cause is estimated

20 to be the cause of defectiveness, or the sum of probabilities
of the past causes of defectiveness, said sum being obtained
for each said fault-connected identifier.

The electric parts testing system is preferred to further
comprise a display unit to display at least one or more of

25 the estimated causes having the largest or smallest parameter
value.

The electric parts testing system is preferred to further
comprise a display unit to display a matrix of said estimated
causes and said fault-connected identifiers to show which of

30 theestimated causes is related towhich of the fault-connected
identifiers.

Each estimated cause is preferred to be related to expected
data obtained by estimation of the nature of the electric part
or the test condition, or data on actual results estimated

35 on the basis of the actual past causes of defectiveness, said
data on actual results being automatically renewed upon every

calculation by the arithmetical unit.



of the electric parts are judged to be defective; an arithnetical unit
‘contained in the server system said arithnetical unit calculating a
parameter when there are a plurality of sid fault-connected identifiers,
said paraneter 20 being related to the fault-connected identifiers at | east
for each said estimated cause related to the fault-connected identifiers;
and a display WplL)eaRt-aLNEd 8 EQ%tEﬁbeé*séé(rﬁtﬁ{El&?ééj Higtphyk Wsten

di splaying at l[east the paraneter for each said esti mated causé, wherein
the server sysicera rebbentsSyREemagepabdenaf eKGhRIGHAT cfata r s AUtuasd from
the client s AL NS ik 4 client system said paraneter and
said estimated causes reldted to the Tault-connected identifiers. 30 The
display unit is praf &esé&dngo udiidplegntained| in gtkel alieeli sWstem. disgdLayi ng
result ingor r@ég&wﬁmmeté@éiﬁgfaVéé&@c Rawidl EbY aasal did Rdnageneect ed

identifiers, and t display unit displayS a transm ssion conmmand_regi on

for transmi tt%%%#@?’”ﬁ%aﬁﬁlgﬁﬁérﬂ%ﬁ F@ﬁ“ iEpravéanaf md wreddity 85 ttﬁsé:pl ay

regi on to t hexRiMel oSy e d ek €SS adéh ask1aper ati on of the client
system and after transnmission of the result jnformation to the server

system the displ af T3t fegprayuni t@oRtained ipndh e SRLNELeFYSERP, 533H t he
_Sgrve_rf_syst emﬁwlth ltxlﬂemeﬁirl Rt ed praseug1et %ﬁﬂrirﬂgtbgtiﬁ&ltédceaﬁeétsedn
identifiers. The client syste erred to transmt, smtter.
 denti i 5P t dgteromi #h iﬁ%sg]eéﬁl Bapht SPie: Cond 1Pé‘sp}6‘%§‘et1%nlte5 raffaid
operation of ééflﬁrﬁét@dltcayﬁﬁrbeﬂeg obﬁtammuthpresthmiﬁtfomras cdentddsyiafy t he
client syster&%#lgglled vmthé e? information fromthe server system
The operati orf HEVERTENt Oy %r’r? %ﬁﬁ’e‘fe‘??‘é to be a selection of the
transm ssi on commradsdcts@diagerrtolnyomght eoniBinepuin dbeicla driitasysaem, said
conmuni cat e V\nththe cli . An e i e

Cost ol eotri cpartd el in Y BraF gkt SEhE RefPt hbzblot 08 IR &P
identifidati onderhtafpéns adegardﬁd nesfacbhdeonnest el fildemdritf fersnwbasany her,
conprises: 15,8 és%lé& F 285 §£€Q Lepg&aggasw O&éPQc{?%é”at ed causes
in a rrermry, Rai ed cBuses bern fai ned by estination as causes
of defectiveness ofant aeithmetital paitscemer edgnridieasenver sysgem, t3pidhch

sai d conditi OQriQﬁ‘zHéti?Si Sun 8t SELPHE1 SEPRGUE SiLImOfes PN Ochdr SBIRY Y5 at
| east one 20 or nore o he condition identifiers regarded as

fault- connectEéluréléhtqufe%le@hllwo@PWde}@%‘?H@%‘éﬁt§a&F’ep‘}’EH§%‘EF‘{o be

defectivep anpaihfweltd €l tat e FHaddH-CdrldJtebRifahaiel 8Fs = &b@.@ttﬁoﬁ he
fault-connected jdentifiers, said paraneter being 25 cae%ul ated at 1feeecft

for each sai de8shi #ai€d ashisteted £25¢ orehatedul BHE RIS T

when there areaanﬂhﬂliakist,yaﬁa sai d fault connect ed identifiers. The

par anet er cal cul ated arit rretl teg i prefﬁrrq:d to éamths?ai%'m of
expect ed val ues i ndtc Jt?% ¥|0W’b t &R" GlESgh 1s"a Sttt e CATRY i %
estimated to désphaycamste difsplefieioig wendeastothé tpmmmtdr ﬁmbabchlsamt of
t he past Gaus f f.e ness, said sum being obtained for each said
faul t- cong‘gtgalctégt-'9 a@ |f|%éP¥SThe electric parts testing nethod is preferred
to further 35 conprwlser%\lrdltmpﬂ apryegpsys teh eagiives ahel fagl topennechede of

the estimated; Gaysesi I PPah O L BLEHE P thaB] L ExE Fﬁ%}sacrg?& &hd transmits

to the client system said parameter and said estimated causes

related to the fault-connected identifiers.

30 The display unit is preferred todisplay a result display
region for displaying result information of the tests having
a plurality of said fault-connected identifiers, and the
display unit displays a transmission command region for
transmitting the result information displayed on the result

35 display region to the server system in response to an operation
of the client system, and after transmission of the result

information to the server system, the display unit displays



val ue. The estimated cause is preferred to be related to expected data
obt ai hed by estimation fromthe nature of the electric part and the test
condition, said estimted cause being réplaced by data on actual results
estimated fromthe actual past causes 5 of defectiveness. The arithnetical
step is preferred to includes: a first arithmetic step of calculating a

first paranmeter for ch_esti d S airfof keslrePaEIEEEA 2R8I Bhe
related to éttpﬁ'ﬁfaﬁlti t eopafﬁ}eng?tggl Fgggngggﬁegqfdgﬁt i ?i er§;_ angé%O a_second
arithneti calestfiepteld cabsakatéiated focbhe fp?e\)r%@rnef%eiééﬁn stifififed

causes, said Seco@gﬁfcﬁiaewg sggllng.% g@éf&?geh%@tﬂbﬁéﬁ\.hht#t@ﬁnhhﬁitter
cludarn

faul t-defective i iers-ex predet er mi ned one or .

nore of the
f aul t - connecidech Hidwiny fiogedtherswith Bhectesel pamiormatysfy WetREEPES

preferred tq be_execut . a,PerMel system tanC| | €0id s tybe@miltitelr are
preparedgto cﬁ%nj’é’ecfgic{él y ?rﬁtut\gi m e

- nu communi cati on, wherei.n eta;e '%r?r‘\r &l
syst em exec Uitden ttinei dit risterstidhiqig s‘ﬂ'&ﬁ),C]\Mﬁﬂ%isﬂsttfﬁS“ SYPRE o SR Sxicut es
the second storage %th?f,ﬁlgti&ﬁﬂefﬂrﬁ' the &di-pet systam executes a
transm ssi on s‘?ep for transmtting a plurali tg/ of the faulft-concp ! &
}é rre O

identifiers to th&hseoperasjionef GRerelhehheS¥RrTBI I3 RIT M XU es%a

recei ving St%pséféc@j?oﬁ e?f_?i MO £ 1 2 Bdrh tyorrharidnedif sppil 4y cdrmsigre@dn
identifiers Transmitted fr '

omthe client sysiem . wherein e stem
execut ed Ot heimput hdevieal t@?‘ép?£“énﬁ°%‘é‘?é¥ﬂ€?h‘§l€€r\Ellg? g%g%rélén éei%%%‘tﬁgs a
return step for 3Q,sendicReiatipieesttddia mamnathbdrts dgetthet eabrhctpprts
estimat ed causes back to_the clienf system. .sai i_mat ) Lg
related to tferfautrdiviiiert ed qq{éﬁﬁlﬁrbrg‘?ldggftgrfg‘%%ﬁe t%gﬁgf&angl oﬁ%%?ep,
the client syabgeyEscatebar bedat plaxetite aff test dbon@lbions epipferent
di spl ayi ng at 35 | east a resul t di sgl ay region for displaying a plurality
of the faul t FE8MneRFBAOTRERYi FPEPEIS8R a transni ssion conmand region for
transm tjt4 ng the P urptstysobrage §teptof opreviedsly ssteehpgf peEEme bRt her

wth atransmtter identifier assigned . ﬁﬂ&?i ddie peli ngNbbe¥s hedl by
wherein, in CRESEFaAENFSEFBRT Yt e r?gs%ﬁq? ent sf{/a)sﬁt em | slp‘ragferr,ed to

transmit dat asthiatiotaba eaesdssef ajefediiveness ol he &ileptay cr BRFHR, to
the server Séﬂsq%[e}%'lggrreeﬁ%qg%sc?aeq%@gsréaatéerQaQB ddiraiti ant deyst Emerand

wherein, aft turn ep, client system,is gr ef erregﬁtoteé gute a
second displ ay step seront splcapasystREe PRrHRAIEY 8nTPEBIEY 3T ARAT8Er ver

system ffé ! Q:q:' V'rggflé of the condition identifiers regarded as
fault-connected identifiers when any of the electric parts
are judged to be defective;
an arithmetical stepof calculatinga parameter related
to the fault-connected identifiers, said parameter being
25 calculated at least for each said estimated cause related to
the fault-connected identifiers when there are a plurality
of said fault-connected identifiers.
The parameter calculated in the arithmetical step is
preferred to be the sumof expected values indicating how often
30 each said estimated cause is estimated to be the cause of
defectiveness, or the sum of probabilities of the past causes
of defectiveness, said sum being obtained for each said
fault-connected identifier.
The electricparts testingmethodis preferred to further
35 comprise a display step of displaying at least one or more

of the estimated causes having the largestor smallestparameter

value.
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10 estimated causes. According to the invention, after defectiveness is

+ found by a test of electric parts, an electric part nore |likely to be
defective than a conventional one can be brought to user's attention. 15

Addi tionally, the invention can show the user an electric part with higher

probability of being defective than conventional one fromthe initial use

of the electric pg{% %ﬁf"?ﬁégg? s?%%(‘%t&ﬁi? gEHEEPEéH‘Ho%e 2689EdHND dBpddEad

i nvention, after . d by a test of electric parfs, a truly
def ective eHatarobtpanedchy eetimehion fapmdihe gaitawey ofhiiewpt Rethte

conventional _t.@Chni Y€ e BLiRIn 285 Pl d Qe OF 1 K BUMKRES s& i rlly rdpl Scéd

schematic dragram p?Han electric parts testing systemaccording to an
embodi ment by dafea pmvasituath repud tses wimp ted ERaM; thera§FamRATIWFAYS PR

greater detaid @saeldidiagrostic unit 20 shown in Fig. 1. Fig. 3is a
schematic di"agram show ng test conditions, 30 result conditions,resultsof
measur ement and | Tagnenithmetieal sheeniarerefereead; Eoth’éc#é‘g%ﬁ/ unit 146,

for individual tegtenWgESthibichtc 8f ehemlit il agiaBtspavamgtever y
three fault-estimated board regions stored. in the nenpry. unit %é%a%gdf or

each test nfeeeachi gstimated £3usRy SRAF FbFSh RRTRERESY %

sel f-di agnogld g lﬁﬁdra&(iﬂep XA F A ladhrdtteri dddntitfiersenmiaoahduct or
testing 9 system 100. Fig. 6 s

, a schematic vi ew show n ' f
faul t-esPi mated bBar®Is o"’?‘%“é‘?fﬂe*i:’a‘i’zl‘ft gg?pn Y’Fjbecf%.‘:‘%agf.‘l igmgglsc)éﬁgrrat ic
glr 33;61][71 shO\tgéhangﬁr@ﬁ@.bltﬁneidadn td Sginta el davasds mataddl lseacndr pgiremetier t he
. romthe |argest value to the s l.est._of ., Par RPad: t 2.
Fig . 8 is ®9Avrehareddre %pﬁr’éfﬁgﬁt&? ot %ﬁuig—gﬁ’@%gn%g{é?#ed%ﬁ tég%%%u(rared
to cal cul at e panadii @ NSr shyesmhiiédrasne oy mdrd ofa tdehdimrlitcapnmeaiieshi ng a

second matri x,and. 10 Paraneter 3 and Paraneter 4. Fig. 10 is a diagramin
form of a t:FFREEHSR Ry Par aneter ] °

15 The electric parts testing method is preferred to be
executed on a server system and a client system which are
prepared to exchange data by mutual communication,

wherein the server systemexecutes thefirst storagestep,
wherein the client system executes the second storage

20 step,

wherein the client system executes a transmission step
for transmitting a plurality of the fault-connected
identifiers to the server system,

wherein the server system executes a receiving step for

25 receiving the plurality of the fault-connected identifiers

transmitted from the client system,

wherein the server systemexecutes thearithmetical step,
and

wherein the server system executes a return step for

30 sending at least the parameter together with the estimated
causes back to the client system, said estimated causes being
related to the fault-connected identifiers.

Before the transmission step, the client system 1is
preferred to execute a first display step of displaying at

35 least a result display region for displaying a plurality of
the fault-connected identifiers, and a transmission command

region for transmitting the plurality of the fault-connected



5 and Paraneter 6. Fig. 11 is a flowhart show ng the process of detecting
*a plurality of boards having causes of defectiveness by multiple 15 tines

of calculation by the arithnetical unit £30. Fig. 12 is a schematic diagram
of ‘an electric parts testing systemaccording to the instant enbodi nent of
the invention . Fig. 13 is a flowhart showi ng a board testing process by
the sem conduglog; £ESEL %?&@ﬂ@fﬂvﬂs’p@pa 20afkfi t4ri Saéndi pgeARSHYMaW a
screen of the nonitor 390 that displays a Fail test nunber, etc. to be
transnitted t® sheckfyyvthesgsient4evste®st Mbde for Carrying Qut the
Invention 2 5 An giRadiiENt nOfnd Re-drvad ih Wb, newe ke ienY aiypedmbiad ow
with reference to the drawings . The enbqdi nent shoul d not _be éonstrued to

limt the i nReRfesRedrty. tranemit GatdmMid ¢t 4§tanPLRoM AGLaYEEi Roifict or

testing systegkdPP aespldingelPonn e8heHeNBaEve: iPetémVENtI&foonsd td this
enbodi ment, the sem conductor_testing system 100 includes a DUT testing

unit 10 for BBsPPRE2EHANCQA GhEi RY1BDF F¥SLS®MoRAT . The DUT testing unit

10 incl udes boar ds,{ke £, DHred OthdOratck90sEdes ctinaf tBienel sestdnarss 40
etc.) to be used for testing DUTs under variqQus tgst ong%tigns.. T&S DUT
35 testing uRFEISHTREr FAGXITEQALPILIFPIEH: FHFP Uifit 936PF 8 1RGntPDI 16 ng
the boards 4Baehmetébe skodr dmck0 Midn Yy derveDEydoan dfosothkéivhdaal,

t est bogﬂg, ogd bg%rd, gerfornance 10 board, fixture board, notherboard,
etc. The SenPE&ABRLES: SPYSESng system 100 further includes a

sel f-di agnosti c unh¢éc@Bding toetsiie hgveheiboaraitedefectivenhesdmboindnt

t he nunber of boayds, 40.et.c. . lim.t I t] l; gh,t he
sel f-di agnosh’cau ?ftz(bfteels csﬂrt%'hé;%%'ggrsds ngej?%@géi%mnéy%ee gén??gu?ce)d to
test other phetdefactheesgmrendasventiesal mpeswanche l@ooughidid usentd as

t hose insideaEQ%&g§gg ng head and/or those around the probe card, for
exanple. Here 7S takKen the semi conductor testing 10 system 100 as an.

exanpl e B the el ebdditipaaliyt dde gveysiencanddral ke vgerrn eABedFAent .
However, the (8l 30t (htnPaht SnbESHAG NPT LEY T DHAMY elerbiRa @l LREAI NG

system for testing functl ofs ousehol d el ectric appliances, for exanple.
The board comarytentiianado openfiremsthrel pbhial et the e3esdet ParseT
test signal oqfet8rPidyJtuency fromthe sem conductor testing system 100
to DUT at a certain timng. The boards 40 etc. lntroguce th si%ngl Erom
the board 40 and, BPF&PerRRSi RCEPEILIYR thealPKeEnbbaPd FoEe%G T78916r 8o,
tlhey out pgt tihéﬁf?bﬂd‘kﬁ_gﬁ& t%is&r@f ell%bﬁugb ﬁé’lﬂ:éf),oartd'éﬂ@/. déﬂedsesw@geczfﬁibo L he
el ectric signa romtne boaraqs etc. . ends . ut put sl gna ac
to the seni cARRkcEBP k?"e&fjleﬁgl% éﬁ?ﬁ%ﬁ?i?%sé?ﬁ%a’ﬁ%glc?ﬁ ctoggteln%éog?gtem
100 eval uat estddmniagtigout signal from DUT and judges its quality. To ensure
accurate judgnent of the DUT quality, it is 25 essential that the boards 40

etc. function normally. Thus, for the purpose of testing whether the boards
40 etc. work normally, the BeiefoRdacroptiest ofigDtgwings100 i ncl udes the

sel f-di aQBOSt ic umFIngOl il%agcﬁémai:fchlliaﬁram of anelectricparts testing

system according to an embodiment of the invention.

Fig. 2 is a schematic diagram showing in greater detail
a self-diagnostic unit 20 shown in Fig. 1.
Fig. 3 is a schematic diagram showing test conditions,
30 result conditions, results of measurement and judgment results,
which are stored in the memory unit 146, for individual test
numbers.
Fig. 4 is a schematic diagram showing every three
fault-estimated board regions stored in the memory unit 142
35 for each test number.
Fig. 5isaflowchart of aprocess for the self-diagnostic

unit 20 to examine a board 40, etc. in the semiconductor testing



enbodi nent, the boards 40 etc. and/or other electric parts 30 are disposed
‘inside the sem conductor testing system and the sem conductor testing
system exam nes the electric parts. The sl f - di agnostic unit 20 transmts a
board test signal (see the arrow mark 22) to the board 40 nearest to the

I nput end according to a predeterm ned test condition. The test 35
condition pr ideS gequi rements on the current, voltage, frequency,
timng and destination of the board test signal, and site for outputting a
neasur ement resul t Figari®ussvepsi dspematic ofviigibs 8hpwdngr efeMattie of
prepared as gl ald{ sdlediderened sls oMt O SedeStuiier s are
assigned to these different test conditions to distinguish themfrom each
other. The sel f - di §&fost ii¢ arfithorP figidbaorABt I iHE 2t R X ibitingre 5
good (her i nagdef ¢ Exd¥ Hsedh %aﬁ@f&)etgqro_n@aﬁln( Breebpabt of rén MRS SR RS tRai | )
for individual test nunbers. The sel f-diagnostic unit_20 exam nes the

boards in sucteg oFP fEken $PRLIRET PUPHERR/ET th PhFITRREFIE toward t he

board 90 nearest t gilghes D8hFUowedKh # o AEGRIthcdbd #dl o basmbudirine 10
Further,the sel f-diagngstic upit 20 exam nes individu gg{,lts of each
n

boards 40 et cCCORFEIHELH nk? aFR I SRR RATAMeFRr L TV £ unit 20

di vi des each of theilpandssdd sdemd til® Viweehb@ingnNa &6cohd ha thgh x e
speci fi cil ly, the self- i%%rilo§ti C ugi t 20 divides the board 40 into board
regi ons 18 40RRraBREEhde 4% PAEABBEFY %0 into board regions 50A, 50B and

50C, the board 60 imilgn bOairsdardipdrsm GAAfofilBfandtailE shbweibgd=adranetient 0
board regi ons_ 70A %OB ang gog the board 80 into board regi ons 80A, 80B
and 80C, and ? W2 Bo5P 528D " Fht 8 boar d regi ons 90A, 90B and 90C (herein
bel ow, these boar d Fiegi 4isi2G flewchhirtdshoeing rdy procésA ef clatectiithg

reacur oment reERE T O RoRrae padibl CAlERREE hEKEREROL AL BN
board regdibonstimesecbf caFoulakiaapl by theearhthbebidateyniti §A84 is
transmtted to the ﬂc@r iiz ﬁg’a ééh@rﬁé’éleédiagramof anelectricparts testing
system according to the instant embodiment of the invention.
Fig. 13 is a flowchart showing a board testing process
by the semiconductor testing system 1000.
20 Fig. 14 is a diagram showing a screen of the monitor 390
that displays a Fail test number, etc. to be transmitted to

the server system 400.

Best Mode for Carrying Out the Invention

25 An embodiment of the inventionwill nowbe explainedbelow
with reference to the drawings. The embodiment should not be
construed to limit the invention.

Fig. 1 is a schematic diagram showing a semiconductor
testing system 100 according to an embodiment of the invention.

30 In this embodiment, the semiconductor testing system 100
includes a DUT testing unit 10 for testing and evaluating DUT
(not shown). The DUT testing unit 10 includes boards 40, 50,
60, 70, 80 and 90 (hereinafter called boards 40 etc.) to be
used for testing DUTs under various test conditions. The DUT

35 testing unit 10 further includes a board control unit 30 for
controlling the boards 40 etc. The boards 40 etc. may be a
DUT board, socket board, test board, load board, performance



~

25 through the board regi ons 40A, 408, 40C and the board regi on 50A of the
next board. Therefore, a neasurenent resylt fromthe board region 50B is
af fected not only by the board region 50BCut al so by the board regions
40A, 40B, 40C and 50A. Additionally, the boards 40 etc. are connected not
only 30 sequentially fromthe board 40 to the board 90, but they may al so

be connect ed bafa riaNFARLATEE boaktRel fotherddaeoaid test signal input from
the board 40 does not al ways pass the other boards successively up to the

board 90. In the i hBEaFRMEAPRUERFEAT , tasdiel R iHiRtan O frrsherhengbugeard 40

enters not oal welft-AibRdaeard uBQ vl Fo30 Heldld nid 8 HROYG R 4BN@ Ut put
signal fromthe bo%rdg?G% eBtedr_s not only into the board 70 but also into
f ,

t he board 90. Fh IR WSS PHBPRESE rReRYds rd @tic .ofisanebrt ai n

board redbonlimifad. asaibeonbay(d JegiQiyHRYebdel PeatagsSsOictdibt 20
def ecti venes&. Furg:ggrlb%g?égc“veness .of a certain_ board region often
S

invites eval G&Si%n i Sreaddr BA¥NPe oonkigyred to festaptherof

t est number s pabitar éhothe sémi8oAdhiétét| ted0ing g sisai 1op laacake 1t heuagt ual
def ective board, from.t he%eegkgqurrbe.r aﬂd t.he asurenent result when a test

produces a Far CR@Fg.Insy NE NEREAM IR ANATE BFRURLtheePEPPeof 10
t heI sgl f - di agragst,i €ornexadplef. F!ile;;;r«?= s 'Iﬂmeieltﬁmeﬂ'sag\ﬁl@&gidﬁcltaﬂ tgg;:ing )

i ncl udes;pna rd t i ni.t 11 0 esting,the boar 4Q etc. for eac

t est nursw%oer %g%é:%ﬂ g.%é]gé"ss?;g‘ﬁ’é‘ﬁﬁ??o°feé‘ 8?‘?88?%&"?&? NG SHELEB

di stingui sh iecdorgihngt Her sthe eepodimemt 1 THiwd et , Stlos esla@stric parts
fault-estim j 5 [e e_board regi ons 40A etc.
expect od o ot Aay S COMARS HEaROBEE HIRE R Lol hing BT Bas EPRaS: i
i ndi vi dual t &¥natrdener of honseholdisiliectsd o applitaces atfdreasiample.

faul t-connect ed t eghe HEPRT SontticiNuAl £ FMediHol @gsgﬁ%%g& RN

boards 4 0 etc . found to be defective (as shown in
her ei nafter CWYPEEF R PUfedtesfundiégnal ofandenrimi fhequessly Uftam 18Bet o

conpute a parséﬁﬁfc%fnc{u@t@re@ehgiﬁgpé&'é@érhtl}bd)ftﬁ':ﬁblr é@%t ﬁ%%@?hstm{?afal ity

i ndi vi dual f% | t-estimated board regions_in the event ere are a p
of Fail test E’&%‘é?gészlso ehe - pRFEPdere ther signal iiramehgdesard 40 and,

compar i Zgn/ j ud‘g;&nﬁhuﬁbinéf&é Bagnsorpad ﬁc&:@baa@aus@mu,hbels%ab 8 0f t{gQg g
oar ds etc. .W r t ondition the nmeasurenent shou sati sfy, an
chedy Ko T tee

t her eby j udg&s B ERBNt theigh the bgardqi0 £5iln regRonse

sel f - di ayhostticc thei él@6tfilctfiogna N neletha BeaRayY 80 &t !, DT kehdast gri ng
result condit] epen esults and ju nt results. The nenpory
Ui ts 142, 185 PR STERALCEENE EF the e R0 YAt Bt
menory regi ofbeofsemisiongluetoentres tdeng ceys thine DOOPORELStEH0VRei BELLELT he
sel f - di agnosty; i in_H e J rporated in the

sel f-di agnos;silc%n%rqi :ft%gn V%i%gn%tnﬁegggléﬁgg%ig%n%[glﬁgt nit 20 is a separate
devi ce. AlternativEpPyenshes cacomptrniwgmntaiofedhen DUTequaliy, it is

sel f-di amnostisBeiti12Qumty che bileeRndeNowlevisbeitpoREtiNal .
Especially, a mem)r% device of a host conputer (not shown) provided in the
sem conduct or t est TAYS syse®hhEoPurposgppEatestineg dvhethder thenboprdsi 46 142,

144, 146. 5 Et@.seﬁralq@r»%@rwm,esthagsm%m%%ofruréé},eai@%%génalgenitor
| te nu

| east paranmeters and Fai S ers rrom

200 capabl e of qutputting at : 5 _ .

the self-di adﬁ‘&gﬁdﬁfni*‘Eh?o.searﬁédhﬁﬂp?ﬁF12OGnﬂ‘é'—y - t nEhabnilsor o1 this
conput er | ocaimbdbdawiesitde thiee baaFdeondueter, hasVbRIotHakeBLdB@ric parts

Al ter naté elé, t%e noni t.or l% 2%8 rr;g be provided inside the

sel f - di agnosti-€ ThPPO28 H}FoBre ’%’cq’fé’ﬁ%‘f?‘to‘ait&ﬁrtémgsﬁ?é%ﬂ'@f@é’ﬁthe
condi tions, memildoncimadior dast i SyseFRN oxhnsnlss thed €lwdgray paetdl.t s
stored in the mam)%?( lél’éilt 146 for .i.ndivi dggl test .nunbers. Test nunbers are
assi gned to indivi d0aPTESPLEIRGSH SR LRG0 FFansi tS R 5REFE LR Stanhe

i nstant enbodiseenthet aerewanark &) nonbhesbdesd 40 treakesdit to HA0IRBL
results in T \ . 2, ngd 7 r.epresent Pass,.when the, neasurenent
result conpl %@?Svﬁ%ﬁ?%tdﬁg‘gr ésou%t p(%&%&l%ﬁr{)nﬁ I ﬁi 3551‘% AP g er , sgﬁd es
represemd Faidondition prescribes requirements on the current, voltage,

frequency, timing and destination of the board test signal,

and site for outputting a measurement result. Various versions



20 when the neasurenent result does not conply with the result condition.
. For exanple, when a neasurenent result falls within a specification, a
correspondi ng judgnment result is shown $ Pass, and when a neasur enent
result is out of the specification, the judgnment result is shown as Fail.
25 In the instant enbodi ment, the judgnent result is Fail in Test 3, 4, 5

and 7_indi Ca%eﬂh%%?gerqﬁ%eingn@sgareo’prE%%Ee@Qé‘éjiatIBP@ﬁalTﬁwyl&E dofeepent ess

than 7 . Tef ncrease or décrease in a,cco%rcﬂgn Wit h. Pe nrulugber of
test condititest.c@iFiipnsl | Fes torehRrs 2 raiaHT M hoRi Sé’\/%?’é thriee

fault-estimted req ored 4ins ey raheti £rdi2ehoh eahbért esThaunber .
The faul t-gg‘fels%atcg’g‘dqaoq’ts & di lhfg

regions are obtained by esti mﬁéeg bqar etthcat ?ée
hi ghly |ikelsglifodiegrasdés vhifdQitpgessieineh & ﬁaaéﬁe resuft i s
Fail. The 3 Joiﬁ'{ee?%ir{%t?éi: boabfe £ 884088 Paes)elat atad 0 (heseinafbers,
respectively. el}au t-estimated_board regipnsg are tore%bi Pt he ngDry
unit 142 forexpmtisdatuarst eE2ihunber%. lndl‘&'qﬁﬁﬁjct &&5Fat V88T Fat ed Trom
test condi tis%lsf—%ﬁgador{gseﬁr@hnﬁrmwéﬁsn@é tileebb@ad &S nnmyc des s §He t o

the fault-estinate oard regions .. For exanple, 1 i from
the test cortdie beﬁrdﬁi%mﬁ%%g’él tPéﬂ?%hgp’t‘ﬁ&“g‘é?%a’figﬁg%%%g ngfa‘s‘? s% g%%t

t hrough. Furéé‘eéh%taﬁtmt&rd Ofn SevBcwdhtes ori e Vitoe st geic kagdee . a
t

speci fic board, e nunber of eg.of transist.qQr rd aril th of
wiring oA the boalFéI‘,rtQﬁd'rs@‘%ﬁ,gf%éalﬁgneﬁﬁﬂzruﬁé %%/8?3%‘12{%%8(1?}#3’1?%%% nner

structure of 4 pes hopedcnTheaely, 46 atd - edni theeinbbant erkpdineenian the

. P 4 . N
estimated to 10 _a _certaipn. |level, e, hi ghe I ao etc.
faul t-esti m%%fb‘éh?%n?%ﬁﬁn%nb%c%%d%\érﬁé;%% %%]&agc?é?%%eﬂnéeés/rsc%éqt he ehicgeher

the expect ediNgbUehreen tdgidmst fot dmsddingsnt ,Mese| sREEd TIgRLLY ard

| at ed not i_ndi vi dual. .t . N 15 req;
][:u?t ?es??nnggij}-(bég?lﬁg?% %’8%%1 %@gaggﬁggréhé)ﬂéaa%%@ iQtd BRakd regions

ition, expected values ar st%cgi in
the memury ugoh, 14@Bi ando4dC natherbeard $Quintedeeast ctPHHRRY 1Y f or
i ndi vi dual test ers. i0en 4 PESLEd Vayisss as6A sheom ssd oy i cal
val ues in pa?Ef’ftEgggsgﬁa%%?gs??nﬁgé regi onsééare sho sg 29 rd
fault - esti mathd board Tegimrs boardHadicns fdfed 705aRBPedPGnstBe P

faul t- esti maped, Boand, 129105 oA.d Boh)ees daia ebC)i Shar the Houer S0xpmto ed

val ues. In the Tnstant enbodi nent, neasurenent rfsul tt%gei n Toes & %on 3, 4
, 5, 6 and Poard ndwisms R, APBaeGIN (reBet R REIRYar sﬁ%ﬁ)‘% B9 %oC
70C, 80 090§r%ngagggd b8gPactéyebis dtwreione, arid receppesciresgdtehaf the
fault-esti mated board regi ons gradual | chan%te frrd;)rp tgﬁ%rr%aregl ons of the
board 40 to PERSPUEEENGNE oM (e FEIPFIE VEs TRES &St nunber pr ogr esses
from  Test 1 to Testhd medshfermepeaieahidabd ane hsadd fregifelis éggﬁﬁ‘fﬁﬁgd

board regions, then_the self-diagnosti.c uni te xx@,ga,pppéplg 48 etc.
fromthe ini t‘?ﬁhFeﬁB%tﬁffrPHboglé?ﬁggﬁgﬁcﬁ# &esstalgr?gé?igystgh 100, and the user

need not wai ttH&bbhrdates ©eithelpostrhashnistaddatherRpatddO 35t BASERE
ot her hapd, the fault-expe d r &0 O ez fat endbaididegienul t s
B, i S RESE AL 8005 0L ok s

t hat wer asrs oard regions that had actu II\# been

causes of def%uA iofebesnextIooard he %@f%ﬂ/sawe?ﬁ%r%??toﬁ%ﬂﬁots iF€Muni t
20. For exanpl.e, ,assu : ' FR%t&astot & dhérpd=rd regd.on
hundred ti rrestl?%b[ erdgg‘gggg%’nt’?lﬁgrgégtge t hat 5?) ofﬂ?ﬁgg fﬁ%}t%ﬁcg&r ed in
the board regh@B HQC; aBgo Jby t bee fher¥d SegirRHict MdyartPFeg ;~and 20 of
the faults in the Q*%ﬁ{ 19% ,40Re Bderdd abadtéi tar@ohaelctedofiot lmlyoar d

. . ickiro‘?%' ! : ;
region 40C is 50k, 'the probability of faults of the hoard r 0 30%
and the plobabeduenytbaliwframdihe Poagsaf FRgM% b&?ﬁd’? 3620§/§£1gné%df

Probabiliti esagégtﬁ@ 3%%9&@@! 46 afidebetied, (Tigetdorey tihe heard test
oar

faul t-estimat ec d regions, to.indiyidual test, n dthe oth
probabi | i ti esSégnphel BRIt FroHl £he pastd 4t ?etso‘é‘é’fh"‘;irrw%{ padgothe other

faul t-estimat gd;baar dukeasengeliynupheoneher poandt 9042 for indivi dual test
nunbers. 15 In Fig. 4, probabilitie 2 .m;terﬁec,pz%%re fo%t&)ru% ggsngtﬂo%om the

In the instant e
35 board 40 enters not only into the board 50 but also into the

board 60. The output signal from the board 60 enters not only
into the board 70 but also into the board 90.



in \nur\reri cal values in parentheses in this case. Fault-estinmted board
 regions are shown in the order fromfault-estinmated board regions 1 with

t he hi ghest probability of fault, to thé2fault-esti mated board regions 3
with the | owest 20 probability. Test nunbers and fault-estimted board
regions may be related by common file nunbers assigned thereto as electric
signals, or alterpativel t[g%)f A¥n AP RAR 9P aketgigctric,
magneti c or optica eﬁ%fﬂ%%f hes‘gﬁl %&%éﬁéﬁﬁﬁg%rén.anf faul t-estimated board
regi ons naybeandekagédnonkyFahkn axptherdertdaediopimsyabd threSaBfet he
past faults reach el aihed va efe¢atai PBnagkuak hesuktgihn
fault-esti nﬁf‘;g:?ﬁo?;eg%r%tgi\}()gﬁs%%%r'e Eggg?e}é\gngﬁi ons .olri structures, for
exanpl e, nobcdrdmé@ion Af beodmsiidesavaiig bioneEEpdd afthe meafupemglYed as
additional fachons 4,p £SLifBLE; Eguli GlddBhafboas d TReEoRSre Thecuser may

use expected Vvalues initial use of the sem conductor testin
system 100 wtfificidita for dbeuuseresal tecare the @aliualedefarFing Pee&: he
data on actyal,{ sid tieﬁtgﬁu%taﬁr ah8e¥ha  Re A6CHEML R &b sune WHdTE of @est
swi tching from expected values to data on actual results may be any point
of time whermredures redFaifount of data on actual results is 16

accunul ated. It i;g3l s9 Acaeptrbhsti8 SMdadn abbwerpgegtedteald@saibofat a on
actual results after a predeterm ned tine fromi

| heé{lﬁitiqlr;aueof tthe
sem condfct othe aslifrfidgnesiiporitay 66 Béfual - r 58 —fsll?egnos e
aut omat i cal |y, § eneyvecth &Medes 5 4 ivBaddiecad tidyrainicall 1niflor] 3R sbiequtde a
cal cul ati on. There?/% fault-estinmated board regi ons_can ?g Sti maffgq__oby t he
0

e
nmost recent  PeaFiamiQ akt-afor arthabes batHmRer (FeenELfnst AritS enbbdi nent
Test 3, Testedch HAFFretitdtdesticohdiaticrgs apsdes etndiai sh ds fudgreritersesul ts

are shown by 10 arrows, alsq | ig. 4. Fi is a.f j 4
process for ?I‘f@"?éﬂyfgﬂfgdn‘%s%ﬂégt%qr%af%ﬂuglsﬁ etsrfiu*:éL “%a?gdéggéaag%:&.l%nsat he
sem conduct opné &t nBEesyS the HEdrd e onssd 0@ ticheekpacted 4® beccauser

sel f-di agnost ¢ it .20 uses,test,.condiil : condi i A
stored in th%kr?i?%%y‘lﬂ'rﬁntes‘ﬂ%s%engléé? g thllr’\g? ;ﬁ?’tg ggiata—i %%%%{étt%olg%h%le%%s ‘
stored in theesenurymbers; 142 mdheryr ovegs 44 tekatngtareshoakrdsiemset c.
|s_explai nedehg) uthhLELELENE fudribeddS uhi8ndfifle Biny H08R AukBSEs Ofod Ne

arted, the boar

boards 40 etC. " i'S s testing unit 110 acquires a test 2 0
condi tion frenythf theedropnds #01ate. fanadttabamidetectiygadgst 821N siynal

accordi ng LOpt e PYUnE L] OlF Lo | 551004T adf @bt Shers)Theurkbaax
testing unit 0 recelves a neasurenent result outxput fromthe b(ga{ds 40
S

etc. in respeméshmetirelpyaid 8% trs compihe ESRATAMSHRE PoRirAEELst? iy unit
110 acqui resauka3ykl, SORdiili 08s £ HRMdei® PBFamYiNdidualdfaubbeesbimated

conparison/judgnent unit 120 conpares the result condiiion w .t h
nmeasur enent POk regiopfeth éé’lﬂngv‘c?f} dFR¢Th afr?dat%]gu %%ﬁYé)\rlrgétrFl?ltrlegﬁf% do

not match, 3@umbRr&anpari son/judgnent unit 120 judges the neasurenent

result to be Fail._ln contrast, 1f the I | L0 enment
resul t mat ch, t'ﬁ%ePSﬁﬁﬁlrﬁessoW?ﬁ%’g?r%%é Sﬁgﬁcttlu%%%d% ‘t&é’g'g"é‘g?%‘é;‘?rg‘és rélr{r{ént
result to beupdss1¢830hatAtommasts sutkasesemeotbeesubbvohghendperds £8i1 as
35 judgment results,,nanely .th il.stes yodes kQtt beynenory
unit 144 (S4(53e;c.c ’Af”tl«gpn%trleve lyt, %85%1}%58‘%%? resuﬁ%n%r%%?%ﬁl?gs%gﬁdi n%; t est
nunbers may kmdttbheegbynjutiges vive thgintheunepsurgmept regplt dumFPassSsPr

nunbers. Fur r, t L] ; Flil- PR r Of ndBadeld TRBIokGSUl t'S
may be store ﬁ'n t hg'i%e%jr]g %%??ﬁa%f%??(%ﬁllﬁ?ip\%gtgl é%:esrt1 nunbers. orY

Subsequedf| y,urtite 146 foresteninantesulb eandiitians r s umeBsnsPFULEFt 142

the data on t f st | fEd gdloar dregi ons corresponding to the Fail test
nunbers (see |g.jq%&r%.ore In the nmenory unit 144, and creates,. rix

a nma
(see Fig. 6) (stepTheopemprysuphtsi k425 H4onkdH ek e eLthed FrESEEAE t he
relation bet "fﬁé‘ﬁbfﬁidevti%gs HHMe e riit hakbbyepédidhedhaadithgle memory

device. The components shown inside the self-diagnostic unit

35 20 in Fig. 2 may be incorporated in the self-diagnostic unit
20 when the self-diagnostic unit 20 is a separate device.

Alternatively, these components contained in the



10 regions. Therefore, the matrix may be any data that can be recogni zed
‘electrically or magnetically. In the next_step, the arithnmetical unit 130
cal cul ates paraneters related to Fail tesf nunbers based on the matrix for
i ndividual fault-estimted board regions (S60). 15 Further, the nonitor 200
di spl ays paraneters at |least for fault-esti mated board regi ons (S70).

Accor di ng togbhe-hadbhosstcmated thoaids and n anel&&se et aygdvi LEg, user
may replace boards having causes of defectiveness (S80). The step for "the

arit hmet i cal TEFPECEIVLY - coF eReEi el DY, FaPaRerErdeige Phd Wogtapomputer

faul t-esti mygdtboréony G QRiSdS 18X Bhal H& S QYL L8 HRAliBlg dgkrkh 156 0S.
6, 7, 9 and 10 are schematic diagranms showi ng cal cul ati ons "'executed by the

arit hmeti cal 1§n|th’P18’éléNduﬁ§F’aﬁ‘§t &he B‘SF‘QF’HeHnﬁﬁst Ré2caltddi atiténs. 25 Fig.

6 conceptyial | y shomse sk &dndwstdr G\ﬁdﬂ&kﬁ%ﬁ%’nﬂ1b©gEQB%héi§tiﬁéiﬁée§r om
Fig. 4 as beln rel ateggéo Fai|_ test nunbers in formof a matrix of

fault-esti na?‘e OBy 5Py i oARabhe o5 iquRihtinghsdr deagk PrraBetREEcA B0ar d

regi ons rel arad 1t sfestimBe 28 8 rbawhle st f r@ilffh A Sui 2gRONS MdmegLabed to
3 0 Test 3 ar § parti I nned d by the br?k%{q line . The_faul t esf:' t ed board
regi ons rel af88 PBYTES: t3°aFR L8N f n PR CBFRBESF bAFEHEInPYREEES EPBhe

| owest in expesfiedndalcte®roteptinbpbykitey 100 t halpeshatavely,. tHEhﬁbﬁiﬁéﬁ

ropr esortd ¢ RO MY BRCRISHAY ARSAS ttp ARG IR SRS S AR and t he
fault-esti mat ed bomgl redison ackematatedidgraanchotirey tesltecandetionk,val ue
18 in parent ] i tE robab I| of the

faults or ex%%%t%é‘ F’dl.gi%'}%’g:ﬂa%suféﬁ%%%?%%se% s° thy ea('::hrsts)m%)l Rati on
with this sigkorede 1ﬁa|tlhet gemomryroed taid 6t fierf audtLveQUaﬂmtedtboamUersgl on

are not rel agedy ﬁuﬁtﬁiﬁl@eé% &séﬁ%ﬁ& tes fﬁ%ﬁﬂ%ﬁ%ﬁ‘f the nu#%%%ngugpars

related to each fau est 1 mat ed regi on, . e.
each regl%n rﬁ?ﬁlléxmdétw -val ue of Par arreter 1 of the fault-expected

board regi on 50B i §n2thgfl%é@d’|;e cfboBakamRt e{:hérgfafge\:és%”nhrr%%tr'smbgg

board region 60Cis 4 . 10 arithmetical unit cal cul ates each val ue

of Paranet er 11teyTegtnt ngT‘-tqﬁnqn}'rrB?@S‘HﬁftsFaPI T?é;*r? Faun%er%: ol &te@ BBdeach

faul t-estimted St Ha@% whiddl the meBeurdmlat bshiie SbABliss” with
Paraneter 2 is t vaI ue obtained by the addition of 15 expected val ues of

each fault- e%%ﬁé& FoSPRdt ByPRA T @alS’é‘ tegsRumpegefand rFpFeSEntHfai

pr obab|T |h2®l esm@‘n tthe megsgﬁtehenﬁayesamt?@béy ﬁ@@tcfbrﬁtﬂfi/ daftecttheeRagslitn th]ge
past . at |s ranet er is t sum of nunerica a rent heses o

each faul t - est té‘d’%oafarreé@"ﬁﬁ 'ﬁ%e%ﬁmsélref'ﬁé‘%i@’bgaggs ?‘éﬁzgf’r@t er 2
of the faul taespen:mfedaltdmnd aegimresdiiBdindQudandntardeudt Rarshiwineas? of

the Taul t-estiymt edl boacd 450500, 60C 15,0120 T8, 21l IELLERL (4Lt : 130

cal cul ates expecte va ues or probabilitres o € pas
i ndi vi dual f e -Jasidmentte dresoritd irsegihongy a6 Fiid.. 7 is a schematic di agram

showi ng $qul t-esti !mtéﬁi blp QL€ %1frﬂ’e?\@ t Qﬁﬁhgtgggrgéni:or%;\ﬁé qyge%‘%lﬁn

val ue for Paraneter ar arret orm o
faul t - esti matied Tash o?rv vﬁft P tansl kﬂ dinsbitcatgd oy @ eawadine Fig or3 Par anet er 2

is labeled with Bagesgnshidie: i¥ehagdhd ABkE c?xsﬁ.éggtﬁ%rPQar drésetgh%%e%e

| abel ed with Doubtful. It _iIs appreciated fromF

faul t - esti matidFIRRE]I A GasFEee iia a\faqq?d@wegw%@grté@ @Pmbfeéba& EeSE, the

cause of def eidridaadiesss. Therefore, the user may change the board regi on 60C
rd 60. 35 The conventional nethod selects a Fail test number in

or the b
Fig. 6, gﬁd deternfifs 4 ohfaforiFhEmetie Fépgral shavHnst PYRFSd thegrd
regi ons, t hatfam{amaﬂedeégcbnymd lﬂngthémbfi@rifahﬂit eqbi f&E eadpoard

region with the hi st_pr of ast _faults Fox |n regard
o Tent 5t RS AR | et St esbitateder piiong tre RPimebed B
probability césttzlmtpaaj Iﬁmﬂ:dis thasl apky hieddrddd el betd hbe Scaaseae @ff

def ecti veness accordlng o the.instant_ emnmhodi nent _,_as sho in
Figs . 6 and dfé_bwéa it al'f E‘hf‘aat%uf%ﬁ ntr%ﬁntﬁtthe tEaufat gf‘ Hhe

def ect i véﬁ_essfatsltrmbatzp@tsed)ltmatxp caEgidre iaare nelistedatic hestt cambarist, 130
on the basis 1048&&11{;&!3” yT?lfe Eghitt—SEh%QtQHr‘QSééd regions are stored

in the memory unit 142 for individual test numbers.



Al t hough the instant enbodi nent shows both Paranmeter 1 and Paraneter 2,
only one of these paraneters nmay be used. Another paraneter other than
Paraneter 1 and Paraneter 2 nmay be used akdwell. 15 Additionally, any
nunber of fault-estimated board regions having val ues of Paraneter 1 or
Paranmeter 2 higher than a predeterm ned val ue rray be regar ded as Bad while

the others of the f 5 i r 0, ar ded ubt f.ul .
20 The arithneti cal n%%%%%%ggggggggﬁfg%#ep 0083 c f‘nga %?ﬁ%?%}asl only
for fault-estShuvetubeard thgbongdsaizat be atS@l@ﬂed:ao rthea‘gtum{dmtrlmaﬁmd

exanple, in it t ul at ers, only
for fault- es?ﬁ%%fg r? r eg‘:g%nés}?%%ﬁ%yg (LZ)L %g&%g gﬂg

par anmet ers 250¢>b¢11tagntWbschnhoeddboegdomegtlwsbaw ﬁé)sﬁtasubr%B pél'émdaby,
the arithngti Eﬁkoﬁ?ht 139:.1192}2?9"“ ‘5:?’1' At Rurﬁ@‘%gm%tfer ARG §n8{:‘ll LEKLY g 08 e g

arithnmetical unit 130 may e ude ult-esti mated BOAr regi ons no
defective ap@?@h???d@élf@ﬁﬁ’e@alfém@tan@g ’G@epambz#ﬁmﬁgatsésgfn@;aﬂsnsmw e,

that if the jydopeatpsgsy! tlé’ﬂ%gﬁséf @zfﬁrPf%% tBerggilﬁd &ﬁ&' <§9

apparently non-defective (see hi's case é ari t uni t
130 excl udes PR&EBYE gD iYo]rP@BWQ #a#ptﬂéeflametn struatuee doshe b@ﬁ}td.ms

bef orehand, anHetbBy¢afhgltcakeihates PasAICLEESons 3§aJ he& eé)é't:[rw@e&% can

determn he cause of def ectiveness nore accurately. Next explalined Is an

enbodi nert’ i nPuhFERtRAB arleMfleti calfhe 20igher 13de eﬁé?ﬂ%ﬂ%leﬂw atleat of

paraneters twpaol tABs ik B8 boHYEr8FPOHE Bi¥omeScd hife $ dFed&fed Hyd i £90i NY
enbodi nent up ﬁo gorrgl et&}g‘)n of the first calculation. Therefore,
Ehfial

expl anation i 8F oliPer 6EPERESSt ¥PlUPEer conpletion of 5 the first

Cﬁ| cul ﬁ%i gn by tpe B itlhbmlaﬁsfmht whidodia@n tFi gst&na\lsea vfailfQil&dlaEb ﬁmh\téw

this enbodi nen orauatl rs,a ality of tines . The

process from %éB Jcéé cﬁ/\,hllg‘ﬁgvg gﬁt eaF t'gur%i%rﬁ o)f’égb ghs6n R HMe 5,

is omttdd f rﬁaubtpéahatnabedrmterd)elegm/onéo Afth elddExE@H | efpebtibersiwgs S50,

t he arithrretl 0.cal at es Pararreter and Par apet er,

same nmanner as J§6B’m&# el]‘fi’5 ik é:hﬁ Eﬂg Vi niiig %%ﬁet’l%afmﬁ‘ﬁlgf'aféﬁnca‘?”raé

out the fi rstfé‘altueatllmat(esmoard &l@seqaeﬁ@ty;ndimcﬁml test mmtﬂsmfs used

as the reference 154 v r calc atlon
d §'1 enpve pfe %%E‘o‘h%l‘%%%%trf)@% ngngoaail

of Parameter 1 and Para tet
Fail test nunbBr RERRPtheser. ref@?‘éht:e%tlm‘@tedS remﬁ se‘eondhcmnrla(s

excl udi ngoTesfadl tSestemhed = 2 e " : he
second matri X at he grl t hnet ?%glg%l?nﬁétblfg%s %aggﬁ\ﬁgt %gkgg%gené%%%tgi% éh

Paraneter 4 i A 3 I RHHA ted brardoregbonsf3 Finy the order ¢f higher
arithmetical gsi 10&39 gaﬁébggdouglﬁgg second cal cul ati on (S60- 3) . In this

enbodi nent, the se matri X hgv enoved 25 Test 3 is nade in favor of
Test 4. In this e tnsEay Ti&?%‘iﬂé?%‘?% MeaREme G Fesul te ingfesiet er

2, Paraneter B, emdspaar amet erandl 7% ehbaknetht Biey shigpet frien EREIEKhENOWN
here canopf es t u Wi ters an_t he tho in which the
arithneti gjal ﬁgléf ggci 8a| ?:QFat égc @ﬂeﬁ{’:‘é‘ E?‘aer’é?ﬁpﬁc t¥PSY et hod

enabl es t he user td’Hemceraa, Hdanic bppreglahedcahae tife cEéxebtt-ie/salftﬂﬁﬁtéwre
accurately xecute operation o rarret 1,
Par anet er anr ameter r!iscgkﬁaﬁar a{g@cﬁn ma% ?§88%Zf’a)rcpr§glﬁ8ﬁ %é&ﬁ&@ ax

this enbodl e tobeard regrenscd theboatse@akdieatest Rambest mrodrdysesidi ng
Paraneter | t@rgﬁr@gg{:ei 8o aggtcgl cul ates Paranmeter 6 by adding Paraneter

2 to Paraneter 4 (see Fi
30 If expecte ata are used for fault- -estimated board

regions, then the self-diagnostic unit 20 can test the boards
40 etc. fromthe initial use of the semiconductor testing system
100, and the user need not wait until data on the past faults
are accumulated.

35 On the other hand, the fault-expected board regions may
be data on actual results that were estimated on the basis

of board regions that had actually been causes of defectiveness



Steps S70 et seq. are identical to the enbodinent showin Fig. 5. Fig. 9is
a schematic view showing the second matrix and 5 Paraneters 3 and 4 . The
second matrix is created based on Test 4,1%xcluding Test 3 fromthe first
matrix. Fig. 10 is a diagramin formof a table showi ng Paraneter 5 and
Paranmeter 6. This table shows fault-estimated board regions fromthose

havi ng the | ar ameter .10 5 and Par r 6. Paraneter
5is the sumalol?e%;aer %ﬁftel%%aﬁgéne eeréeif1 l.aq?ac?sgtnle‘f er’ atnrés(?t he sum of
Par anet er 2 and PaFsyeexample Sigsmpineathatt dudgmant WRaTasdt brrdsshioad in

numer i cal valges nd SRRRGD ¢ ihRY GnCRhUBLEE DOAL d{LAUONS M dPiger
di fferences between them the user can determne the cause A5G

def ect i venessthese faaditisyoceurred 1n the bidlagwcheyiors KOG ;N0 tdfet e Feetlt sof
detectingga pjuraldt qQéaé heya N fo.def i,venes l.tiple
cal cul ati gnspibﬁ ?{hée Baltorali)j{%rnet |l§f uni't %fgg%?\goptrh%cef%g} 1}50%?‘5}6‘%/8%6! i's

i dentical to 1e®ien dOEssthe prepalsili ty oS50avhbaref the Yoasd wegh emdiOss or e
is omtted fromsgpl anat Lo i el Q. ti f t -
arithmetical unit 130 %tachthnglEgrgﬁleﬁéﬁi%fo?}(%?%ebggfgt r%g?cr’? xﬂgpf s
Paraneter 2 f3R¥+ NG| Eke piababd ity mf Sa tmmferthes e dbfragipn B0BThat
is, the arithyetaggl unit 130 carries 25 out the first cal culation by using

the fi rs{L matri x (S60-10) ... Subseguent ly, the self-diagnostic unit 20
detects tHe first BoaPdHdditAgsactathe Rstuépudtsvanesceitedi fpaedthatet er

1 for the finedtwetié xcil PasspRhfed Botrd heedidd, e rindi38R520)tes30
After that, the .second lgatrix i reated hy renoving Fail test nunbers

IS, b

related to t HYPEES bd dpF?Bﬁ]Pffwét?'?? sPEkhRi R2pS66283)1Es PEen shqred,

ari thrmetical todétHSdwiahcthafaalPapatenated odrd Pegs6a8Nd HTBhE IMerdry

Par aneter 2 forrlithg Eefond. n&t r@ %ﬁ I n thewslt?rre process as S 60 of Fig. 5
(S60-40). Therdatttl? 192 L2 VIFURhokest RMReBY: detects the second board
havi ng alGause of def #dli.vdnepsobybitibjePasaneherpas®Xauly dde syemend
matri x or Par t 2 for.the second matrix (S60-50) . As shown in Fig. 4,
test numbers %gg F'%u tr-lg'“?tli rra\fa:ld‘]eosoarﬁnr e§ 8 ?Qg‘?ge)rsel atdd ?815 cé?atsﬁg'n
extent. Ther eFapkt-dytimztedi hgafdi Fegbshsnambesbowal ahedhieo drtiedf ifrdm

board fromb5 L : ' it i pl 0,.Cr second ,matri x

| ess affect edf%?%eéié%rp%%én%?s?éo%d %:%g@?iﬁ?sf ‘“gl(}tglr égeﬁ%%@&s‘i%j‘%%??econd
matrix, the seffaygilfgriesthe fanilt-26 téma tecthanrd hegiens@vbdatte lowest
subst ant pal | ypféseby1{epm influences of the first board. 10 In the
above-expl ai ned enmbodi ment, the self-diagnostic unit 20 detects the board
regi ons 40A etc. h&fsStynvabess snddépreitroshimated oorudrregionmynateisct

the boards 40ré&lsted e cHnendMifil el BlimbeREASEIEGhed! Phibd 6o CAS &1 dNG-sENDIY
unit 142 may store data onas’gult-esti mat ed boards 40 etc. .instead of 15

data on faul tStP#hRt ePhodrGoFRgFINELYoA BIY TRY kR f&Lakesh R¥y a%pl ay
fﬁul t - elsti natﬂdpbolarﬁategjl@aﬁrﬁrc,fxﬂakj;ﬁe’eilﬁé iomh;edi@@mr@thbmm Thegéaf%a_st to
t he smal Lest raneter ues. For _exannl e e noni tor 200 i.splay a
tabl e, mgt%ri x&grpg?ﬁ?)laé’%?al‘—lﬁgfe ,‘Q‘“??‘ Qgg?oéﬁf; TSI RPELIA e\/ﬁgg, t?ﬁéP itor
200 may di spl eyenmxpegriedial aastoreprobabitli bbas bff efe@astOFfaults reach

faul t-esti mat j he | argest paraneter value. For exanple, the
nmoni t or 200 nﬁ‘cyje%?g% a£§%%lnga%1ﬁ%sfaul t-estimated board region indicated as
Bad in Fig . 7 or Hhen Hedeelpn adtmaiseresgditsen rfarlieestfindteed board
def ect | ve Doardaibhl LAl Ake! ¥Rl BRONAPIJE Nk 18aIdd Lo FL %&fej ht
schematic diagramof an electric parts testing system'accordi ng to’ the
i nstant SfbodEakar brte ronsidenaien Har swestsdainsd  acannbe ordided ars

testing systegud?P9-A81 32 AWESE Bt ifhee! £4:51 Rald Sidfsdd Bga§ﬁszt%§%d'ﬁo.

according to this 30 enbodi ment. The sem conductor testi ng systel
includes a client sySPentSed ma Useserpertedsyaliendromtheahntbhadiniasat e

with each ot hsf.tr@@aﬁrﬂ&ﬁfdmo&ew@emnghﬁy&tr Lenfo Yait8 D d90aa0 ddiqiz3er ver

system 400 ma}:/ be_either wireless or wiwied. The client system 300 I ncl udes
a DUT testing B8RPt ta@re agcymul ateds ardgnamueesaie datanty aghrel Frsulishor y
unit 35638Nd after they are accumulated. The time for switching from

expected values to data on actual results may be any point

of time where a desired amount of data on actual results is



noni tor 390. The DUT testing unit 305 corresponds to the DUT testing 23
»unit 10 shown in Fig . 1, and includes a nunber of boards . The board
testing unit 310 corresponds to the boarf t est i ng unit 110 shown in Fig. 2.
The menory units 344 and 346 correspond to the nenory units 14 4 and 14 6 ,
rersﬂgectlveléla. Thus the nenory 5 unit 344 stores fault-connected test
nunbers, and, { . U 13461 0Le3drtsitile G ALIHRRS 2 1TE aSkRTRR
results and judgnen ‘gfesults.l:gThe%m)r?itgrrp SSJD corresplondsato the moni for
200. The servatusystema460 omeltyed aasulteratiera RifdetBmingy fms y
unit 442 ande RN YRk 48%sd e BALIARldGRIudL t430:108r EpsbandDd.o the
arithmetical™ unit shown 1n Fig. 2. The nenory unit_ 442 corresponds to
the memory unit 1d2teforpgtupl refists Ray et iotmEt callby sepPESdfMt Yon
faul t - esty mag ah bRArd- "GNl ih SOTBo @RI als D881 cdba t Ien Sy SitsRdrie) udes
a plurality of client systens 300, or each client system 300 includes a
plurality of fmurtrestingtedi Prandsregiens ¢fan (P REEIR ALY  the Mse

Cogtons for TodpaciiEpLddBLE 8588 o BOLaL el T esting. it D

I du client systens or individu testin its,. 20
Inorder to enabl &R inGtagt &H‘E’&E?&f"@“ltaupﬁg‘gssi' maEel §0a¢%97£i%, t he
menory unit 448¢St {85 ipba sk r@adeh i Duagbensddnn tlireisulgis alrenghowdiby dual

client systens or DUT testing units. Next explained is the operation of the
board t &t i nBrE9¥Eem-8006™ B5IFi §: 13 is a flowchart showing a board

}:esti 2% pLocesshbyplt@,e senigo]l?duﬁlav(zcmsﬁti rehesyisice ma 1 @b cddd e fher ethdat

I g. shows the operation of .the client em.300_ an he, eratj of
the server s??ﬂ'gﬁfi&ggnPﬁtllﬁeuPéfL’t %gn&"r %&rﬁ%yc%%\eu%osérdfse?p&ec??%gl{yf.? %18@
First, in thegeflicentusystete8tihg slyetleoal 00t ediparg testinglithebarirdesd®oar ds

in the DUT tg%tcl.r,]gtﬁgl ge%Q'édgg%gggtic unit 20 uses test conditions and

15 results conditions stored in the memory unit 146 and data on
fault-estimated board regions stored in the memory unit 142.
The process for testing the boards 40 etc. is explained
below with reference toFigs. 2and 5. When a test of the boards
40 etc. is started, the board testing unit 110 acquires a test
20 condition from the memory unit 146, and transmits a board test
signal according to the test condition to the board 40 etc.
(s10).
The board testing unit 110 receives a measurement result
output from the boards 40 etc. in response to the board test
25 signal (820).
The board testing unit 110 acquires a result condition
from the memory unit 146, and the comparison/judgment unit
120 compares the result condition with the measurement result.
If the result condition and themeasurement resultdonotmatch,
30 the comparison/judgment unit 120 judges the measurement result
to be Fail. In contrast, if the result condition and the
measurement result do match, the comparison/judgment unit 120
judges the measurement result to be Pass (S30).
At least such test numbers having answered Fail as
35 judgment results, namely the Fail test numbers, are stored
in the memory unit 144 (S40). Alternatively, all judgment

results and corresponding test numbers may be stored in the



After that, the client system 300 transmts at |east Fail test nunbers to
‘t he server system 400 from anong test conditions, neasurenent results or
test nunbers (S102). Sinultaneously, 35 tihe client system 300 additionally
transmts a transmtter identifier enabling identification of the client
system such as an address described by URL (uniformresource |ocators).

24 Furt her”DFn%Fno%:?guﬁhite@MSfé{—e{‘?xcii@{&ﬁﬂi Scdd¥ Qhid ) abawknhebe pagel

nunber, etc. he DUT testing unit 305. In the next step, the
arit hmeti cal condi t4gmsi/nrereliepordi tidpe R U IRaTEARAN ; HafUlte Ty Par |y

to Fig. 6 onglheckagins theOhekeyFahk tt @2l pUFbehdleALLNe tekkeRtmBY¥sEeM 300
(S104). In this process, a file of the appropriate fault-estinmated _board
region is sel ect edSPhsageerbhYicethe t3r i Hune reahatnioh ladfoacaiees fERP

system 309 Sugfa sind Reuhi 812D tHeda t4l8AhE Rful s ¢ e t bsatd r8g@9onsr the
| i ke. Based on the file of the 10 appropriate fault-estinmated_board rggl on,

the matrix | Sreapandipgde Fha Fad lndesit numeers, (sRfefifal 3nftoXs

cal cul ates the, pREWESHy Shiitl P44 Y ahdl Er8atds @HEErix @M Fagd 631Q6tep
correspond to Sh0 and S60 of Fi 5. Thus the,yar ameter can 15 be

g.
cal cul ated bfFAHe sarhst HriBREELX adSt RatCANGRP Y sHpR Btk SBHPrefiging the
arithnetical nglidtidiDveryweed EQDI it@Eteduinbeear yd Aiulcs et iatd ted boaradr

nore ti as shown in_Fig. 11. In the pext ste t he server_.system 400
sends aﬁﬁeaﬁegm"r?é“f'auITF9g§tfPr‘f§t'e5‘hﬁoI§? rf’ég’f‘aﬁ%ﬁaamﬁef%faara Y %fehe 20
Eaul t-esti lrratx@tbhdmﬂr'lzpéd ?gue:tﬂ-iﬁamld 0]%0 dihenagirietnitcaslist em 30?_ (S108) .
esponsi vel y, e [ syst e iS - r
region and its par gﬁe?@? ?‘;F{’({)?rﬁ T 'sgg&egkg@?%%fﬁ%gq%{???ejdn%%ﬁggﬁgigg
(S110). 25 Thsrdnetareretmtadgicafailhtebbandmbevs npsed asdhe matrix

def ect | VenessedShhidsviliifa B L EONMUA Ha { &8 BIG YL HBAD O dipfces 11

possi bl e for o USEr 1o fake an on-TIne request o earches ftor causes of
def ecti véhess and Furthles, stppl menitord2fd \@ispkrysirparanetere ado leastch
report witho O 2084t i 0hg eety | tHPheSi NCE
t he menory uhgl?lt 2‘%@2 +%€J§?ed m%?ae t %%é%e%égg?erﬁcf(ﬁﬁgﬁewﬁgpﬁser
can easily rcfrwl testinateddoagdsoand Peggmeterscil el 2%edy thengsenmay

support the Usgs1 APRTOPLFES Shiviny fdsdd dheqscodpeneariss of (4de) client
system 300 may be | ocated inside the sen conductor testing syst%m
arFﬁy be

Al ternatively, sonEh§ 4P oMt ITHFNPREIERT BRI Sy E8MES 55

| ocat ed 0@t Siglerafi@te £ aPt €indHei dABANL t FiuBO0e sBdmdied oaENi afiqis as
conmput er (not shown) | ocafed outside the. senj fonductor testing system The
memory unit PEPHIIRS %°%el?h%rﬁ%%Ff%Fah tomputer | ocated outside the

sem conductor 5 tegtigy) H/StEPMoFagd 10 htea sdhagiadics kbisigrgms streemof
the monitor 390, that, displays &8 |l e ¥ UIREEhmELeal O & £ T 338Mdded tO
parameters obtained by the calculations.

25 Fig. 6 conceptually shows some of fault-estimated board
regions extracted from Fig. 4 as being related to Fail test
numbers in form of a matrix of fault-estimated board regions
and Fail test numbers. Fault-estimated board regions related
to Test 3 and fault-estimated board regions not related to

30 Test3arepartitionedby thebrokenline. The fault-estimated
board regions related to Test 3 are shown in the order from
the highest to the lowest in expected value or probability
of thepast faults. Therefore, thismatrixisarrangedinfavor
of Test 3.

35 In Fig. 6, the sign "*" represents that, in each cell
with this sign, the Fail test number and the fault-estimated

board region are related to each other. The numerical value



the server system 400 . The nonitor 390 prepares a nodel nunber display
regi on 500 for selection of the nodel nunber of the 10 DUT testing unit
305, result display region 600 for displ8ying or inputting result
information including a plurality of Fail test nunbers, and transm ssion
comand regi on 700 to be mani pul ated by user's single operation to transmt

the result information dis ﬂg%d]ﬂ‘g %ggPr asul Eﬂgg_%gltgg ?ggbgglﬁggyt grthe 15

server systéﬁt Rﬂe execu |on 0] bar t oar esting unit 310,
Fai |l test ntmteepasrtaﬁabétdl spl eyrecbed tvrluesulthadisdgnay r"e@?ﬁﬁeéebts

Subsequent |y 2oy LEABBRREhLE kot i €S 234 01 DrROITELL hbaR 700

with a npuse, eps fom are carried out. he
singl e operatndortttw fiehd et iima teige hwﬁmchtﬂmcﬂ‘brars%lw TR} e -

ransni sgi on comipnd.glbsplay 1 RAOUGReEN Aoy e KANakkE Ohunbers

conmuni cation w t ent system 300. 25 For exanpl e, the sin Ie

oper ati on neelsdesl tokeagh (ffauétnﬁﬁéff@thetdo]ﬁ ﬁ?ﬁ%’s‘?’bnlo? aheP

keyboard, pr, %iw,ng,fae\g%%ea%hnstFarV&&spwputhéi%l% oF PtaQ*aﬁ'Jélt'Jéﬂ' a
touch-sensitive panel. Heretofore, explanation has heen nade on

seni conduct dr og0 thesfangtsespeateddroatd firgien d0kyRssPs oftpia e of

contai ned | hd il 1096 8P b 6L E861 A EL8 Boa ) degebhaste ferd | eating
boar ds cont ain

I n sem conduct or test systens. The fore odi ment s
however 10ar @@p‘ﬁtm%‘alﬁ%l it 631G eFlpRtRs afrh oG t%%ﬁ"% g .
In this CaSEb Fu r&ilhgema nRHbereBIFORS i MY ek €Phatise bmr@ﬁecﬁrﬂ: "dla@dr d
reglons respectlve y, and "DUT testing l.ace sting
units" oef s himafed heatd kegirhs Yli'é%‘t lﬁg%? ri gﬁ%gslg%
testi ng uni tvéw, test electric parts for individual condi t ion identifiers

assigned for i dgn? fi cateqo&t\r?gf adﬁ_{#r_\r\aﬁm‘} o%fta:.% I ytdét Hd W4T drergnt

from each ot her; previ ous ores estimted
causes 0B rebgpéOtedt vatass ¢D mﬂn £ Lt eosidina bed | biegnd fregiomndial be

estimated causes bei pg ned by_es € efesidyengss of
the el ectri cSParts;® g g%c%ﬁ{a ‘r?r%xrlr%%/s’ ékt@% P]?leeggé (Zfag%h%neg%ir nore of
t he conditi ohavdenttdakhy coe'galdadi dsffegsmnweoeﬁﬁetlﬂ eehe past-f i Epatvk®en any

of the elect ﬁa%aBgEg§ 3% Jtlfl\%gggmtgf Rl £ VR in parentheses of

each fault-estimated board region. For example, the value of

20 Parameter 2 of the fault-estimated board region 50B is 80,
and value of Parameter 2 of the fault-estimated board region
60C is 120. The arithmetical unit 130 calculates expected
values or probabilities of the past faults for individual
fault-estimated board regions.

25 Fig. 7 is a schematic diagram showing fault-estimated
board regions from the highest to the lowest in value for
Parameter 1 or Parameter 2 in form of a table. 1In Fig. 7, the
fault-estimated region with the highest value in Parameter
1 or Parameter 2 is labeled with Bad, and the other

30 fault-estimated board regions are labeled with Doubtful.

It is appreciated from Fig. 7 that the fault-estimated
board region 60C is, with a high degree of probability, the
cause of defectiveness. Therefore, the user may change the
board region 60C or the board 60.

35 The conventional method selects a Fail test number in
Fig. 6, and determines from among all the related

fault-estimated board regions, that the cause of defectiveness



an arithnetical unit to calculate a paraneter when there are a plurality of
. said fault-connected identifiers, said paraneter being related to the

faul t-connected identifiers at |east fotSeach said estimated cause rel ated
to the fault-connected identifiers. 2 . The electric parts testing system

according to claim1l1, wherein said paraneter is the nunber of

faul t-connegied pdenti elastehated 1Moid d Rejidint o craushe. Riglbst

el ectric pafts testing systemaccording to claiml, wherein said paraneter

i s the sum pirobabddtidy ¢l pestifanklt i ngFREWVEEPTRAC eallh XOFaF L L0 ﬁﬁ? d

cause is estj r’q?ﬁéd £ 108 NG rE UL poh e freGliiohe BORS ha@®inbNeheURi Ghest
o

probabilitiéd the past causes of defecti'veness, said sum bei g% g t ai ned
for each sapdotaiitlidonedctthe pasht fapdEs 4s SHIPWY s@FaRdgsh S PledtPng

system agcordi gt cd% thvddydder conprising a display unit to display
at |l east one or nore of the estimated causes having t(;\;, Iargest or smal |l est
par amet er val ue. Bowevrs,cr@ef¥dtngrq SheedpFhgnE PR HRRRY didty S8V 8 ai m

27 1, furthem, ¢OERNI 6iah@ ?, ubd tah tinill v acelgatay) wigmint sfofhsakdse
estimated causes and sai d fault-connected identifiers. ta show iCQ.’h%f t he
esti mated c@fBedefecEivapesst ¢ Sswitrde oPOBREPT §uRY- c?ﬁi]n%‘g][aeﬁl?rble Yifiers. 6.
The el ectri g Peimet £541 MG ity SsEBrAERErsh stigs oF &lliveall i whefefai kaelst
estimated cause is related to expected data obtained by estinmation of the
nature &f tHBTRPRESric part or the test condition, or which is related data
on actual results agsiHomiredhenihseahsinbaiindre atiowal bphbt Paramsetenil

def ectiveness, ;said data on actual results bei | engwed upon
every cal cul2RF PPFEHRT of 1 t i AT i@?esfa. %&ﬁeﬁé gl%l aﬁés testing
syst em i ncl uskh&Eh&r S8 nemie 1531S toiean thancPa xarme bgs tle mndaBabame ber ek @ahgi ng
data by nutual con%uni cat'fn, conprising: a testing unit contained in the
client syst éﬁ‘? L\ ?35?’??’19' unit testing electric parts for individual
condi ti am i denti f izeldil tassiagiad, f enyi deembér catfi ofiavl taeprimatedy RFaidst
condi tions diLferentnLloM,eoaRugLNSE: pardhiels MBIDE Voditdhe €ONLAINRIAN { e
server syste’r:n 9:3'a 'f’l rstmenory unit previously storing estinmated causes
in relati on shaheaspredetavhined dabirimabps gegerregr 25sBrd ¥R asithe)
causes bei ng,0RLALNEH D GAL 1AL Ok St SRURAT P edebaG! hyanesgasledhes

el ectric par?s; a second nmenory unit contained in the client system said
second nenorDoubitfudt.oring at | east one or nore of the condition

identifigys regardpge 3% iftdel-icanInget €d 30064y bl €65 Wiefednty edlthbate
el ectric parts are judged_ to_ be defective; qn a}Fith(ra:rEti cal sunit_L q__ggt@éned
in the serveP3¥pBESMTrSSARYY £9% P‘fﬁ‘é‘llit(?&FY:&H‘iat PP AT AT A HAFARSEEr “Then
there are a phuredit Yeek maikhs aulForconamst edi demitg f 6erthe sai thpatboel er
being related to the fault-conpected_identifiers,at lea r j;d
estimted cai®ey &I3§t 8aYt Saﬁﬁ’élriF%&I P-afaﬁ‘ﬁggfgdofl(]ign{f??i ‘g%“é;ieaﬁgeg‘n%?%% ay
uni t cont ai ngdaird t&gichsIUB sBOCemd SQRIwitBoRbycalwul adiigyg RerageLerfeast
the paraget erp for_caeh. sgid. 248, 851d UBLEHRCANSE, otfiel hnore RE¥EEySYSt em
PLut#PconRectea Taent

receive he lers transmtted fromthe client system
and transmit £heo ahethethcabysndm sk3Q panameleulate searpeterat BAY auses
related to th%f‘ca%il}}-connected identifiers. 8 The electric parts testing
system accor & ng claim7, wherein the display unit displays a. result

di spl ay region for THesprayhmgtieal| eni fif b3 amah eXoH udse TR s el maged
prural i1y of galdy | Auissennse! adrdeni vbi appasedtipendspbaralul adiag! ays
a transm ssion conmand region for transmtting the result =nforrrat|o

di spl ayed0on paramekens . di GN&F:r%@F&%‘WlﬁwegE%F\Fé thest Py §§583§e to
an operationaf thetClé¢ €At pass, the board region 80A is apparently

non-defective (see Fig. 4). 1In this case, the arithmetical

unit 130 excludes the board region 80A from the fault-estimated
board regions beforehand, and thereafter calculates parameters.
35 Thereby, the user can determine the cause of defectiveness

more accurately.
Next explained is an embodiment in which the ari thmetical



system and after transm ssion of the result information to the server

- system the display unit displays at |east the paraneter sent fromthe
server systemand the estimted causes & ated to the fault-connected
identifiers. 9. The electric parts testing systemaccording to claim 8,
wherein the client systemtransmts a transmtter identifier together with

the result ipfqr 'i@gi Pé‘?!?é"té @m%eiwaf%%%@ftwsrqﬁaf@,ttiﬁoégt.em
I dent |

said transmtter I er entifying the client system supplied with the

resul t i nf orThitd @rdadimearie iserthe sane @a the fonegadnge erbedgaend Uesti ng

system accongj Nq. 49,16 @ 4R 8.omhenifl N #:ie OPAl &P Oford e Clrn@Rlersyetemis
a selection of the transm ssion conmand di E‘,ﬁ' ay through an input device

that can comwmlianatelen tif madecbpdel §ysmehhe 19teRidfeik iGamMPLleiad st i ng
method t g tagle o B¢ | CaRANLSt{ K bs?d&ﬁ/é b + 1Nl dd Pruddent3d j ers assi gned
for identification of a plurality of test conditions different from each

ot her, conprisingFig-f iqsf-sstaorfaé%wglﬁ%f)toﬁhﬁr“’é\l?igo@ﬁﬁ s?‘BPPﬁbm‘éEf'i ed
causes in a Ermidat Sy BaeshkbtBieth paUs8si B9idTULtDRé Al Nethdpresks FEican as
causes of defectiveness aof, the el,eftri,c arts 9 ans%r ei r(ljgmreel a#ed at

| east to eachtQatd THhditHFR idedgnierEl £ ¢S RAAFEUWe g B E Sori ng
in menory ats) epstomieted PR &kpldiea €oolihade bebewi fiers regarded as
fault-connected identifiers when apy_of the electrjc parts are judged to be
def ect i 3@ an ari thss 85?‘3’5‘%}8“0‘?90@%&%3 %a(aa té?a%é’t%l?m?‘élr%%t 13: t he
faul t - conneci®0l daieiilidfticdy Parametepal airi Parhmietgrcalicuithresamé nagasdir f or
each said esti ed cause related to the fault-cqnnected.id i fi.er.s en
there are a Pt [Eéaq Ptfygb?' 5%1 dafﬁ"ggﬁ tS¢on %catrel(f't}fm(?g:rﬁcl i 1elP:sL%t ii%é .cglli(jltreleél\lh

el ectric pardostteséei igraet ballicatabidnnsS60-t) aim 11, wherein the paraneter

calculated i n the ApldIURER} EhERH:D EOELHURAL: EXRAULENLHd RS ence

i ndi cating how of tenm eath sai'd esti cause 1I's estimte ) e cause
of defedth vehesgsemovethd romm tife pfiobsbi hatrex veedhdopastaleaisdsiqer of

def ect i venesg, gl foSUin hehng. pbhataedy! of 886D1sqkdoLay! t - connect ed

identifier. e el ectric parts testing net according to claim11,
further conprisingm tisplenbadimery, dihgplBadihdgeat Inghenitsesd Hprdaf the

estimated capses BA¥LNYs! BEst 3 9eFh Y 2SBRLLAS! mRREANELERE1YALHE TddL -3 The
electric parts testi ng met hod according to claim 11, wherein the estimated
p

cause is rel 6egreatedpdecedFide a®bbt ai ned by estimation fromthe nature of
the electyic part gagt haHAS! gepdirlifg, 6ai kst iseRiopd CaALHseikei Nghe

repl aced by data on actyal [GSEN Bs eitiinaged éromt e t ual ﬁast causes of
def ect i venes@riibmetigaloppify 130, 6rI UL BERF N2 FRPRLET at BT FAF B EF A m
11, wherein #hgnathé hyaié e@dnridreps tbhbttdes: Sa0fof Hiqr ist.hnPhat $&eptld

calculating a_fitrst paraneter f each_estimated,cause, .S Igadié 1 5
par amet er beFﬁétF"g'le&?gaﬁt 6ma{‘tpllaér%l ??‘ffr]() Stﬁle]]i:f ;{uet-szeocnonnggte. |‘§i]gn1t:]|'?r|lers;
and a second (860tBiet | Talthitsegninddigednt) dhergpceorstnahdix M3y igwr vemeeed f or
each estzigmt q.%s%agsgg, maald .Eeggggrpg%aq;%g%r gheing related to a plurality
of the fault-dafective rdentifiers exclu I'ng predeterm ned one or nore of

the fault-connectelin this embodiment, four parameters, namely Parameter

1, Parameter 2, Parameter 3 and Parameter 4, are obtained.

Therefore, the method shown here can present the user with

more parameters than the method in which the arithmetical unit

30 130 calculates only once. Therefore, this method enables the

user to locate a board having the cause of defectiveness more

accurately.

The arithmetical unit 130 may execute operation of

Parameter 1, Parameter 2, Parameter 3 and Parameter 4 (S60-4).

35 For example, in this embodiment, the arithmetical unit 130

calculates Parameter 5 by adding Parameter 1 to Parameter 3,

and calculates Parameter 6 by adding Parameter 2 to Parameter



identifiers. 16. The electric parts testing nethod according to claim 11,
‘wherein a server systemand a client systemare prepared to exchange data
by mutual comrunication, wherein the serger system executes the first
storage step, wherein the client system executes the second storage step,
wherein the client systemexecutes a transm ssion step for transmtting a
plurality of ,t Qgegagk - cogpect ed identifiers to the server system wherein
t he server system exeCutes a receiving step for.  receiving the Iure&l}i ty of
the faul t-connect e3tere@TY edr 5edr antei kdEFsmbhEhe F'@F?déﬁ‘?gf‘&ﬁ Werei n
the server sygteguexgcutes the arithmetical step, and wherein the server
system executes a‘return step for sending at |east the parapeter .togefher
with the estimtedFtqudeistraskhepatne ‘64‘?%#9‘%‘}@[%?%{‘93%??9’&@Pﬁ§t1§d§% uses
bei ng relmat ed_ t.9 Lhe Lol qchNNegiLde btG8AHa ranS1 s bea tHiELEEEE 0N TepBIt S
testing net hoa according to claim 16, wherein, before the transm ssion
step, the cl Benexepadimdelest: 8s txom the digsitaffastdF -of di spl aying at

|l east a result dispigy 1e95aNdhafrdinSit EpiriGof aptalbbé ishowiing harameter
faul t-connectedidentifiers, and a

transyi ssion co region_for
transmittingSt R FHrAMaAtE o -t h@h?‘ﬁuF?gl‘Bnﬁgﬂ’!?d%ggfﬁg#éwgg?ggg?ﬁgg with
a transmitterdgdemd FIen tAovcdiedi i@ thpeltafoed heatbeentnaystyeRpranetern, in

the transyi ssion step, the client systemtransmts data, ' a e

di spl aye]dgni n 2 R84y ngﬂ‘eg?g p% aygﬁég"%/"(?af,ert %%Zcrﬂseefwre"r ogy%%énrf %‘g?tésggﬁse to
an oper at i on pfranttad 3 entPassictiar and thiecson of Pafrbeeterd arnd Brmanespr t he
client system executes 3

1 d, displ f lLayi
paraneter seft: bE¢RFr Bﬁff‘ﬁggggf g%']n%?/ésseanr? %ef} F\eﬁ(ﬁh\%&"d&gﬁ@ggfv"%gg%’% Ggguses.
A A . AL. AL. Alf Aredpechiva& faud t-oktifated ASbayd. A®giAts, Arivh . AGraAgr. A r
A& . ALr. A9r. CACA LAy, AL 9! | :
e aﬁrxf:ear]%a (%ﬁl'%wa%eg'& ]qg‘%%dl\%%g {u\é%rg cahaakc ahealaakeal cal

ca] ca] ca] ca] a al cal cal ca]ca] calca]c”™a]ca]ca]ca]c
al *+ 13 of defectiveness more easily.

Fig. 11 is a flowchart showing the process of detecting
apluralityof boards having causes of defectiveness bymultiple
calculations by the arithmetical unit 130. '

The process from S10 to S50 is identical to the process

20 from S10 to S50 shown in Fig. 5, and therefore is omitted from
explanation made below. After execution of 850, the
arithmetical unit 130 calculates Parameter 1 for the first
matrix or Parameter 2 for the first matrix in the same manner
as 860 of Fig. 5. That is, the arithmetical unit 130 carries

25 out the first calculation by using the first matrix (S60-10).

Subsequently, the self-diagnostic unit 20 detects the
first board having a cause of defectiveness by using Parameter
1 for the first matrix or Parameter 2 for the first matrix
(s60-20) .

30 After that, the second matrix is created by removing Fail
test numbers related to the first board from the first matrix
(S60-30) .

Then the arithmetical unit 130 calculates Parameter 1
for the second matrix or Parameter 2 for the second matrix

35 in the same process as S 60 of Fig. 5 (S60-40).

Thereafter, the self-diagnostic unit 20 detects the

second board having a cause of defectiveness by using Parameter
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S& ()-) Bad in Flg 7 or 10. Thereby, the user can be informed of the
25 defective board with relatively high probability earlier.
Fig. l2isaschematicdiagramof anelectricparts testing
system according to the instant embodiment of the invention.
Here is explained a semiconductor testing system 1000 as an
example of electric parts testing systems according to this
30 embodiment. The semiconductor testing system 1000 includes
aclient system 300 and a server system 400 that can communicate
with each other. Communication between the client system 300
and the server system 400 may be either wireless or wired.
The client system 300 includes a DUT testing unit 305,
35 Dboard testing unit 310, memory unit 344, memory unit 356 and
monitor 390.
The DUT testing unit 305 corresponds to the DUT testing
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110 shown in Fig. 2. The memory units 344 and 346 correspond

to the memory units 144 and 146, respectively. Thus the memory
5 unit 344 stores fault-connected test numbers, and the memory
unit 346 stores result conditions, measurement results and

judgment results. The monitor 390 corresponds to the monitor
200.

The server system 400 includes an arithmetical unit 430,
10 memory unit 442 and memory unit 448.

Thearithmetical unit 430 corresponds to thearithmetical
unit 130 shown in Fig. 2. The memory unit 442 corresponds to
the memory unit 142 of Fig. 2. Thus the memory unit 442 stores
data on fault-estimated board regions. In some applications,

15 the system includes a plurality of client systems 300, or each
client system 300 includes a plurality of DUT testing units
305 different fromeach other. In these cases, thememoryunit
442 stores files of different fault-estimated board regions
for individual client systems or individual DUT testingunits.
20 In order to enable selection of adequate fault-estimated board
regions, the memory unit 448 stores data on model numbers for
distinguishing individual client systems or DUT testingunits.

Next explained is the operation of the board testing
system 1000.

25 Fig. 13 is a flowchart showing a board testing process
by the semiconductor testing system 1000. Note here that Fig.
13 shows the operation of the client system 300 and the operation
of the server system 400 in the left and right columns,
respectively.

30 First, in the client system 300, the board testing unit
310 examines boards in the DUT testing unit 305 (S100).

After that, the client system 300 transmits at least Fail
testnumbers to the server system400 fromamong test conditions,
measurement results or test numbers (8102). Simultaneously,

35 the client system 300 additionally transmits a transmitter
identifier enabling identification of the client system, such

as an address described by URL (uniform resource locators).
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about the client system 300 such as the transmitter identifier,

DUT testing unit 305, or the like. Based on the file of the

10 appropriate fault-estimated board region, the matrix is
created.

Basedonthismatrix, thearithmeticalunit430calculates
the parameter similarly to Fig. 7 (S106). 8104 and S106
correspond to S50 and 860 of Fig. 5. Thus the parameter can

15 be calculated by the same process as that used in S50 and S60.
The arithmetical unit 430 may be configured to carry out
calculation two or more times as shown in Fig. 11.

In the next step, the server system 400 sends at least

the fault-estimated board region and the parameter of the
20 fault-estimated board region back to the client system 300
(S108) .

Responsively, the client system 300 displays the
fault-estimated board region and its parameter from the server
system 400 on the monitor 390 (S110). ‘

25 Thus the user may replace the board having a cauée of
defectiveness (S112).

The semiconductor testing system 1000 makes it possible
for the user to make an on-line request of searches for causes
of defectiveness and for thesuppliertodeliveranearlyon-line

30 search report without the supplier and the user having to meet.
In addition, since the memory unit 442 is located inside the
server system 400, the supplier can easily renew
fault-estimated board regions periodically, and can support
the user appropriately.

35 All of the components of the client system 300 may be
located inside the semiconductor testing system.

Alternatively, some of the components of the client system
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10 DUT testingunit 305, result display region 600 for displaying
or inputting result information including a plurality of Fail
test numbers, and transmission command region 700 to be
manipulated by user's single operation to transmit the result
information displayed in the result display region 600 to the
15 server system.
After execution of a test by the board testing unit 310,
Fail test numbers may be displayed on the result display region
600.
Subsequently, once the user clicks the transmission
20 command region 700 with a mouse, steps from S102 to S110 of
Fig. 13 are carried out.
The single operation by the user is the operation for
selecting the transmission command display through an input
device capable of communication with the client system 300.
25 For example, the single operation may be clicking of a mouse
button, depression of a key on a keyboard, producing a voice
against a voice input device, or touching a touch-sensitive
panel.
Heretofore, explanation has been made on semiconductor
30 testing systems for automatic diagnosis of boards contained
in the semiconductor testing systems, and methods for testing
boards contained in semiconductor test systems.
The foregoing embodiments, however, are applicable for
tests of DUT by semiconductor testing systems. 1In this case,
35 "DUT" and "DUT regions'" may replace "boards" and "board regionsg",
respectively, and "DUT testing units" may replace "board

testing units".
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a second memory unit to store at least one or more of
the condition identifiers regarded as fault-connected
identifiers when any of the electric parts are judged to be
defective; and

an arithmetical unit to calculate a parameter when there
are a plurality of said fault-connected identifiers, said
parameter being related to the fault-connected identifiers
at least for each said estimated cause related to the
fault-connected identifiers.

2. The electric parts testing system according to claim
1, wherein said parameter is the number of fault-connected

identifiers related to said estimated causes.

3. Theelectricparts testing system according to claim
1, wherein said parameter is the sum of expected values
indicating how often each said estimated cause is estimated
to be the cause of defectiveness, or the sum of probabilities
of the past causes of defectiveness, said sum being obtained
for each said fault-connected identifier.

4. Theelectricpartstestingsystemaccordingto claim
1, further comprising a display unit to display at least one
or more of the estimated causes having the largest or smallest
parameter value.

5. The electricparts testing system according to claim
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estimatedonthebasisof theactual past causes of defectiveness ,
said data on actual results being automatically renewed upon

every calculation by the arithmetical unit.

7. An electric parts testing system including a server
system and a client system capable of exchanging data by mutual
communication, comprising:

a testing unit contained in the client system, said
testing unit testing electric parts for individual condition
identifiers assigned for identification of a plurality of test
conditions different from each other;

a first memory unit contained in the server system, said
first memory unit previously storing estimated causes in
relation at least to each said condition identifier, said
estimated causes being obtained by estimation as causes of
defectiveness of the electric parts;

a second memory unit contained in the client system, said
second memory unit storing at least one or more of the condition
identifiers regarded as fault-connected identifiers when any
of the electric parts are judged to be defective;

an arithmetical unit contained in the server system, said
arithmetical unit calculating a parameter when there are a
plurality of said fault-connected identifiers , said parameter
being related to the fault-connected identifiers at least for
each said estimated cause related to the fault-connected
identifiers; and

a display unit contained in the client system, said

display unit displaying at least the parameter for each said
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un1t dlsplays a transmlss:Lon command region for transmlttlng
the result information displayed on the result display region
to the server system in response to an operation of the client
system, and after transmission of the result information to
the server system, the display unit displays at least the
parameter sent from the server system and the estimated causes

related to the fault-connected identifiers.

9. The electricparts testing system according to claim
8, wherein theclient systemtransmits a transmitter identifier
togetherwith theresult informationinresponse toanoperation
of the client system, said transmitter identifier identifying
the client system supplied with the result information from

the server system.

10. Theelectricparts testingsystemaccording toclaim
8, wherein the operation of the client system is a selection
of the transmission command display through an input device

that can communicate with the client system.

11. An electric parts testing method to test electric
parts for individual condition identifiers assigned for
identification of a plurality of test conditions different
from each other, comprising:

a first storage step of previously storing estimated
causes in a memory, said estimated causes being obtained by

estimation as causes of defectiveness of the electric parts
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12, Theelectricparts testingmethodaccording toclaim
11, wherein the parameter calculated in the arithmetical step
is the sum of expected values indicating how often each said
estimated cause is estimated to be the cause of defectiveness,
or the sumof probabilities of the past causes of defectiveness,
said sum being obtained for each said fault-connected

identifier.

13. Theelectricparts testingmethod according toclaim
11, further comprising a display step of displaying at least
one or more of the estimated causes having the largest or

smallest parameter value.

14. Theelectricparts testingmethod according toclaim
11, wherein the estimated cause is related to expected data
obtained by estimation from the nature of the electric part
and the test condition, said estimated cause being replaced
by data on actual results estimated from the actual past causes

of defectiveness.

15. Theelectricparts testingmethodaccording toclaim
11, wherein the arithmetical step includes:

a first arithmetic step of calculating a first parameter
for each estimated cause, said first parameter being related
to a plurality of the fault-connected identifiers; and

a second arithmetical step of calculating a second



10: @O% ()-[WU3b@!093f 10% & ()-!+)g 10% & ()-!St#g 10% & ()-!0z

- 109% & ()-s!HL 10% & ()-!9L 10% & ()- {b@!093!9 10% & ()-Ly
10% & ()--L 10% & ()- 10° 10° 10°9l:-1098% ()-710% & ()-{ wlBb@!i3
109 & ()- "!V3 10% & ()- "!H3 10% & ()- "193 10% & ()- "!103 10% & ()-
"1&3 10% & ()- "MXY: II&100/‘&'() 9y 10% & ()- SF10% & () - LlOO/‘&'() L

% & 10% 109% & () -
T e (). LORT S0k 1A SRR ot & (T IR Ay
10% " & () - +Zaing &ewt&é*t@@m&re)htym ghe faultkuecect@wwq@tlmers

I sy A AR e

1090V () - ! SLdemAdBLENS | grstw: xY7! 11+ y 10%& () T 10%&' ()-s 10%&' ()-y
109%&' ()- @ 10%& ()- 10ss 10ss 10SSKQJdBXY7| 11+l & 109& ()-y

10%&' ()- @ 109%&' ()-109%& ()-&F 10%& () - S10%& () - u#dEXY7! ! ! +I @5100/&' ()-%$z
109%& () - - y#z 10%&10)-- " Brewfeotrimpar ty testoug methagCDEsprd@nd toxlaim

% & 1094 alQe 208 : ) 2L 407% ’
headi 13 o0 dldreisd 8ol ¥er J0dReh)and & EifEnl) ) oolldea AEL

"Headi ng 63]%® e’ﬁ%‘éﬂﬂ% ) %"bYHE%I‘F %preum%wprrqg 93] c"A " Def aul t

Par agraph Fonta wherein the server systemexecutes thefirst storage step,

wherein the client system executes the second storage
step, |

wherein the client system executes a transmission step
for transmitting a plurality of the fault-connected
identifiers to the server system,

wherein the server system executes a receiving step for
receiving the plurality of the fault-connected identifiers
transmitted from the client system,

wherein the server systemexecutes thearithmetical step,
and

wherein the server system executes a return step for
sending at least the parameter together with the estimated
causes back to the client system, said estimated causes being

related to the fault-connected identifiers.

17. Theelectricparts testingmethodaccording toclaim
16, wherein, before the transmission step, the client system
executes a first display step of displaying at least a result
display region for displaying a plurality of the
fault-connectedidentifiers, andatransmission command region
for transmitting the plurality of the fault-connected
identifiers together with a transmitter identifier assigned
to specify the client system,

wherein, in the transmission step, the client system
transmits data, which data are displayed in the result display
region, to the server system in response to an operation of

the client system, and

wherein, after thereturnstep, theclient systemexecutes
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a second display step for displaying the parameter sent back

from the server system for individual estimated causes.



