- 1 - SPECI FI CATI ON SEM CONDUCTOR TEST SYSTEM [ Techni cal Field] The
present invention relates to a sem conductor test system Particularly,
the present invention is suitably applied to a test systemfor testing

el ectric characteristics of a super multi=pin output LSI. [Background Art]
I n di splay apparatuses, such as liquid crystal displays, organic EL

di spl ays, plasnma displays and field em ssion displays, inmage data are
processed in an electronic circuyit, such as a drive circuit, and
outputted froma plurality of OUEB&F%Q;qﬁ$%9§ of the drive circuit to

di splay elenents. Since the electric characteristics of drive transistors
di sposed <corresponding to the output termnals of the drive <circuit and
conmponent s :%gg electronic circuit vary to no snmall extent, the signal
val ues out HPEM OB Eth putST M i nal s vary accordingly. Therefore, it
IS necessary to provide a test apparatus (test system that neasures
relative errors and absolute - 2 errors of the signal val ues outputted

fromthe output termnals to sort out defective products.
[Technical Field]

The present invention relates to a semiconductor
test system. Particularly, the present invention is

sulitably applied‘to a test system for testing

electric characteristics of a super multi-pin output

LST.

[Background Art]

In display apparatuses, such as liquid crystal
displays, organic EL displays, plasma displays and
field emission displays, image dafa are procéssed in
an electronic circuit, such as a drive circuit, and
outputted from a plurality of output terminals of the

drive circuit to display elements. Since the electric

characteristics of drive transistors disposed

corresponding to the output terminals of the drive
circuit and components of the electronic circuit vary
to no small extent, the signal values outputted from
the output terminals vary accordingly. Therefore, it
is necessary to provide a test apparatus (test

system} that measures relative errors and absolute




Figure 1 is a sinplified diagrammtic view show ng a conventional test
systemfor testing an LSI fornmed on a wafer W As shown in Figure 1, the
conventional test systemincludes a workstation 100, a tester body 101, a
test head 102, a performance board 103; a probe card 104 and a prober 105.
The probe card 104 has a plurality of probe needl es 104a disposed
thereon. The wafer Wto be tested is placed on a chuck (not shown) forned

on the prober 105, and,the .prohe needles 104a of the probe card 104 are
noved to t&ﬁﬁ?r?nﬁgtg83tﬁ&gqéirﬂ?é%%SoPuFﬁgqﬁﬁdf%ﬁ%%dtgﬁ PHEBRTF er W

The probe %grd 104_is _connected to the test head 102 via the perfornmance
board 103, AndithelfesP FRAF °Hf2 I/TeGhAE: 8FAWd TR tester body 101 via a
cable 106. The_test head, 102 gerfonns pre yocessing“ such as anplifying
the signal out plt-f&FS rom@akh b@PQH§1QQH$;ﬁg¥%WWﬁ &Fs véfew he LSl and
inputted via the probe card 104 and the performance board 103 and
converting PR t eANIRGRACTFK - P i BXPteM £orTHee s pie@r 88edSing i s
carried out. by a front-end card renovably attached to the test head 102.
The tester foIRedhyRy aov2pexf Br-nsAsashdwn | ipuBiaame & tHee LS forned on

the wafer Waccording to a test program
conventional test system includes a workstation 100,

a tester body 101, a test head 102, a performance
board 103, a probe card 104 and a prober 105. The
probe card 104 has a plurality of probe needles 104a
disposed thereon.

The wafer W to be tested is placed on a chuck
(not shown) formed on the prober 105, and the probe
needles 104a of the brobe card 104 are moved to touch
input/output terminals of the LSI formed on the wafer
W. The probe card 104 is connected to the test head
102 via the performance board 103, and the test head
102 is connected to the tester body 101 via a cable
106.

The test head 102 performs preprocessing, such as
amplifying the_signal ocoutputted from each of the
output terminals of the LSI and inputted via the
probe card 104 and the performance board 103 and
converting the inputted signal into digifal data. The
preprocessing is carried out by a front-end card

removably attached to the test head 102. The tester




stored therein and based on the characteristic neasurenent data sent via
the test head 102. Postprocessing including the pass/fail judgnment is
carried out by a nodul e renovably attached to the tester body 101. The
performance board 103 is electrically- Tannected to the test head 102 and
the probe card 104 in a renovable manner. By exchanging the nodule in the
tester body 101, the front-end card in the test head 102 and the ‘

per f or mance. boar 03 according to,_the LSI, to be tested, LSIs designed in
di f f erent §%(§%dg? sPEEA“HEh %%F?ﬁ?ajpﬁgﬂQQQa%%h%%?.Lﬁltest of a

sem conduct.or ci%cuit hat u%g%%s i mage si%g$ls froma | arge nunber of
pins (a ré%?3¥% t3Ri FBCeY3 fAERPEALETa T iV 9t PBPIZAMdi spl ay
apparatus) involyes a | arge nunber of output _values to be neasured. To

i mprove t h& YHrTtghpeEeint ands hasedsapythe sbaraahatariel processing
such as simultaneous neasurenent of the output values. To this end, there
has been cORASHIGIERFyIpEavised &7 iauFhe- prstt daady82m in which the
nunber of the probe needl es 104a di sposed on the probe card 104 4

_corresponds FGRIRCHTRHBE dncdding t &rai Rass/(Egiids)i udgment disi ve LS| .

However, recent, drive LSIs have been designed in
carried out by a module removably attached to the

tester body 101.

The performance board 103 is electrically
connected to the tes£ head 102 and the probe card 104
in a removable manner. By exchanging the module in
the tester body 101, the front-end card in the test
head 102 and the performance board 103 accoxrding to
the LSI to be tested, LSIs designed in different
standards can be handled in a flexible manner.

A test of a semiconductor circuit that outputs
image signals from a large number of pins (a
representative\example of this is a drive LSI for a
display apparatus) involves a large number of output
values to be measured. To improve the throughput, it

'is necessary to perform parallel processing, such as
simultaneous measurement of the éutput values.  To
this end, there has been conventionally provided a
multi-pin test system in which the number bf the

probe needles 104a disposed on the probe card 104




an increasingly dense manner, so that it is necessary to dispose nore than
1000 probe needles (pins) 104a on the probe card 104. Wen the nunber of
pins is 1000, signals corresponding to 1000 pins are handled in parallel
anong the tester body 101, the test head - 102, the performance board 103
and the probe card 104. Thus, such a nmulti-pin test systemhas a
significantly | arge-scale configuration. To elimnate such inconveni ence,

t here has bee ropesed a,technol.o in which signals outpytted from a

plurality ooékﬁ%kﬁgggrﬁ9n§h$(ﬂqu i9£ EgFR%%aé%ﬁﬂﬁﬁﬁfﬁl3p&ﬁﬁﬁutted to

the outside fragmtest termnals provided at the rate of one for every
st e ERT -

predeterml? output termnals (see Japanese Patent No.

3199827, for exs&gle . According tqo Japanese Patent No. 3199827, swtches
are di sposed bel'REEN SdacH B hedtede todrhiltare BRENt Reshard ek ®i ned
nunber of out put terninfls, and the switch successively and selectively
out put s .t héT MEYEr 7 ghafldefersiedrd® ¢he SButpat tidr M HalcEB8SERE W est
termnal. In such configuration, the test can be perforned by using the 5
i mage si gndl®s GUIRREE FBCEPofl e 10 pEphrnareARSse(Pumbel 048 smal | er

than the |arge nunber of output termnals. It is accordingly possible to
handl e sup&®” the probe card 104. When the number of pins is

1000, signals corresponding to 1000 pins are handled
in parallel among the tester body 101, the test head
102, the performance board 103 and the probe card 104.
Thus, such a multi-pin test system has a
significantly large-scale configuration.

To eliminéte such inconvenience, there has been
proposed a technology in which signals outputted from
a plurality of output terminals of a drive LSI are
separately outputted to the outside from test
terminals provided at the rate of one for every
predetermined number of the'output terminals (see
Japanese Patent No. 3199827, for example).

According to Japanese Patent No. 3199827,
switches are disposed between each of the test
terminals and the predetermined number of output
terminals, and the switch successively and
selectively outputs the image signal delivered to the
output terminal to the test terminal. In such

configuration, the test can be performed by using the




mul ti-pin drive LSIs. However, when the technol ogy described in Japanese
Pat ent No. 3199827 is used, the inage signals delivered to the |arge
nunber of output termnals are successively outputted via the test
termnals. This requires longer test time_than sinultaneously neasuring
all output values, disadvantageously resulting in corresponding increased
test cost. Furthernore, when the technology described in Japanese Patent
No. 3199827.is used, tgg og%gut siggal fromthe test term_nal is an anal og
signal, so YHAT®ndi83chpotenistafel TelsitNe t&Rper FAPBLEA Lo WP Dut put
signal and it .is hence ifficult to performhighly accurate testing.

[Di scl osuremb‘?b‘?ﬁelfsn\?é‘r‘?‘tqi]tﬁﬁ TN ot BEe AR LAR dHITRRT haE B¥&ERYFade to sol ve
such problens and_ains_to provide a snall-scale test system capable of
testing el ATt 2h8r acter st BESHALng kvprpsaifrie fit kardle ESPen a
qui ck and hi ghl accurate manner. 6 To solve the above probl ens, the

sem conduc t¥é@%“s?§&&ﬁzﬁﬁ%ﬁding to the present invention nultiplexes
a plurality of analog signals outputted froma plurality of output
terminals of a HO¥AGINUER®P thebéacdsiekryy daseadbedstigye to

Japanese Patent No. 3199827 is used, the image
signals delivered to the large number of output
terminals are successively outputted via the test
terminals. This requires longer test time than
simultaneously measuring all output values,
disadvantageously resulting in corresponding
increased test cost. Furthermore, when the technology
described in Japanese Patent No. 3199827 is used, the
'output signél from the test terminal ié an analog
signal, so that noise components are easily
superimposed on the output signal and it is hence

difficult to perform highly accurate testing.

[Disclosure of the Invention]

The present invention has been made to solve such
problems and aims to.provide'a small-scale test
system capable of testing electric charécteristics of
a super multi-pin Qutput LSI in a quick and highly

accurate manner.




reduce the nunber of signals, perfornms A/D conversion, averaging and
calibration on the resultant nultiplexed signal and supplies the calibrated
characteristic nmeasurenment data to a sem conductor pass/fail judgnent
section. According to the thus confi gurg@d- present invention, since the
~plurality of analog signals outputted fromthe plurality of output
termnals are nultiplexed to reduce the nunber of signals in an early

stage and data are averaged in_an early stage fter the D conversion to
reduce the amount 5Fﬂﬂ§?g€heaaP8V8epﬁﬁﬁﬁ%I“ f ES?aF?@PCFFgﬁgﬁ%?¥ation pat hs
and proce%% cirguits ar e not requiﬁgd, allowing reduction in the size

of the apparatus®Y EhFRhEFTOFE LIRS Ne nbitBePr6F S yn? € Rhd°he anount of
dat th d, all ow [ d th hput, fast [

and si gni { LKL EGREET Bn PLATEISLEY | 716, ANRRPGo BN PIcet BRPATEShpl od
mul tiple thges are aveﬁaged and calibrated for the follow ng pass/fai
judgnent, tHE® RIUIBE 1N FIMATIREE ah8r8i9ed®atd% ¥ noi se superi nposed
on the data are reduced, allow ng {ggh.accuracy testing. By using a high

operation SSHESPIUTEFBEeker Pand oo Peohberec2tlie Himdertef sanmpling in

a short period of tinme can be increased for averaging, allow ng higher
“testing ac&%@ﬂ%ﬁ the number of signals, performs A/D conversion,

averaging and calibration on the resultant
multiplexed signal and supplies the calibrated
characteristic measurement data to a semiconductor
pass/fail jﬁdgment section.
| According to the thus configured present

invention, since the plurality of analog signals
outputted from the plurality of output terminals are
multiplexed to reduce the number of signals in an
early stage and data are averaged in an early stage
after the A/D conversion to reduce the amount of data,
a large number of parallel transportation paths and
~processing circuits are not required, allowing
‘reduction in the size of the apparatus. Furthermore,
the number of signals and the amount of data are thus
feduced, allowing improved throughput, faster
processing and significant reduction in test time.
Moreover, since data sampled multiple times are
averaged and calibrated for the following pass/fail

judgment, the effects of random noise and systematic




I n anot her aspect of the present invention, a primary pass/fail judgnment
is performed based on characteristic neasurenent digital data obtained by
Al D converting a plurality of analog signals outputted froma plurality of
anal og output termnals of a sem condurtor. Then, secondary pass/fail
judgrment is performed based on the digital data that have passed the

primary pass/fail judgnent. According to the thus configured present
i nventi on, e fo i.ng_advant ages, ar rovi ded i addition to those
described a ov%% %"Iﬁg%gnrflspofc?c rod'?nﬁhetga?ﬁea[ﬁee UESenfildRYWidW y digital

data that \ sed the pri.mary ss/fail ju nt undergo the
‘secondary g§% f%?%ufﬁﬁanéﬁFFLﬁﬁs Uedsnghe gﬁgﬁppp%ﬁa%ﬁanta| data to
be sent to fhe $ecogﬁg£iﬁgﬁggggg%ﬂ&Erocessor, al | owi ng i nproved throughput,

faster prddesst g™ BAGERVER H&F 1t ddte tRwBbern odnot her

aspect of thwesent inveﬁti on, djgital signals outputted froma
plurality o BUtPiY 1PefnREE dtete@nPlofdd@ 63t Pheireseaseste T/D 8

converted,ggvera ed and calibrated, and the «calibrated characteristic
measur ement- dat® SF 2918 AppPitd@ i G BighesndestdmDhazreBRE Y udgnent

section. According to the thus configured present
In“another aspect of the present invention, a

primary pass/fail judgment is performed based on
characteristic measurement digital data obtained by
A/D converting a plurality of analog signals
outputted from a plurality of analog output terminals
of a semiconductor. Then, secondary pass/fail
judgment is performed based on the digital data that
have passed the primary pass/fail judgment.

According to the thus configured present
inventiop, the following advantages are provided in
addition to those described above. That is, according
to the present invention, only digital data that have
passed the primary pass/fail judgment undergo the .
secondary pass/fail judgment. This reduces the amount

- of digital data to be sent to the secondary judgment
processor, allowing improved throughput, faster
processing and significant reduction in test time.

In another aspect of the present invention,
digital signals outputted from a plurality of output

terminals of a semiconductor to be tested are T/D




invention, since the digital signals outputted from the plurality of
output termnals are T/D converted and averaged in an early stage after
the T/D conversion to reduce the amount of data, a |arge nunber of
paral l el transportation paths and progessing circuits are not required,
allowing reduction in the size of the apparatus. Furthernore, the reduced
anount of data allows inproved throughput, faster processing and

significant, reduction in test ., tine. reover,. Sinc ata sanpled nultiple
tinmes are ‘Averaged-and’EAROS5 taég?f%g?fﬁﬁaftﬁldl'oﬁ 8s/fail judgment,

the effects, af..random npi se and systematic noi se superinposed on the data
are reduce&#ﬁ 9%%&%%1cﬁ?ﬁﬁéﬁﬁﬁhgkﬁpt@@??Hﬁ?mﬁﬁqeﬁaT%S%F?ption of the

Drawi ngs] Figqure 1 shows a si.nplified configuration of a conventional test
systenlfor%ﬁéﬁ%%ﬁﬁaﬂ°L§lS?&FE&P&ﬁFt%ﬁmﬁﬁéﬁffgllﬁlﬁﬁ%m?nghoms an
exenplary schematic configuration of the entire test systemaccording to
first to fift9r ¥Hbodi nents; Figure 3 is a block di agram showi ng an
exemplary inner configuration of the nother board and the daughter board
according to t hFPrELNEhdaihamt Ehpsggoafd qured ppoereaitagr am showi ng an

exenplary . . .
P invention, since the digital signals outputted from

the plurality of output terminals are T/D converted
and averaged in an early stage after the T/D
conversion to reduce the amount of data, a large
number of parallel transportation paths and
processing circuits are not required, allowing
reduction in the size of the apparatus. Furthermore,
the reduced amount of data allows improved thrbughput,
faster processing and significant reduction in test
time. Moreover, since data sampled multiple times are
averaged and calibrated for the following pass/fail
judgment, the effects of random noise and systematic
noise superimposed on the data are reduced, allowing

high accuracy testing.

[Brief Description of the Drawings]
Figure 1 shows a simplified configuration of a
conventional test system for testing an LSI formed on

a wafer;




schematic configuration of the nmultiplexer according to the first, second
and fifth enbodinents; Figure 5 is a block diagram showi ng an exenpl ary

i nner configuration of the nother board and the daughter board according
to the second enbodi nent; Figure 6 is-a bl ock diagram showi ng an exenpl ary
i nner configuration of the nother board and the daughter board according
to the third enbodi ment ; Figure 7 is a block diagram show ng an exenpl ary
i nner configuratj,on of nDther board .and t he dau%hter board accordi ng
‘to the fourth e JHitre %‘ﬁﬁ BRgGrE™Piar v $FBERAG&Yr am showi ng an
exenplary inn conftgurat on of the nother board and the  daughter -board
accor di ng tPHHITRERCBRdditNtSNt  BR st eRbd S He R F P RE LG The

I nvention] (Firs nt 0, A first enbodiment according to the
present rﬁ#ﬁﬁ?d% uf g ge aéﬁﬁﬁ%%% tHel ow with reference to the draw ngs.
Figure 2 shoms an exempl ary schematic configuration of the entire test
systenlaccordlnElQBrQrﬁa#3r%tbéﬁﬁ&dﬁﬁ%ﬁram¥§%%%%ﬂ9|ﬁnﬁﬁﬁﬁmpkﬁthe t est

system accaording to the first enmbodi nent includes a personal conmputer 10,
a not her bd&NEL Lo HAUGARLCN wiarkha mohhgrobeand dangd, thechuck 14 and a

pr ober 15.
daughter board according to the first embodiment;

Fiéure 4 is a block diagram showing an exemplary
schematic configuration of the multiplexer according
to the first, second and fifth embodiments;

VFigure 5 is a block diagram showing an exemplary
inner configuration of the mother board and the
daughter board according to the second embodiment;

Figure 6 is a block diagram showing an exemplary
inner configuration of_the mother board and the
daughter board according to the third embodiment;

Figure 7 is a block diagram showing an exemplary
ihner configuration of the mother board and the
daughter board according to the fourth embodiment;
and

Figure 8 is a block diagram showing an exemplary
inner configuration of the mother board and the

daughter board according to the fifth embodiment.

[Best Mode for Carrying Out the Invention]

(First Embodiment)




The probe card 13 has a plurality of probe needles 13a,disposed thereon.
The wafer Wto be tested is placed on the chuck 14 formed on the prober

15, and the probe needles 13a of the probe card 13 are noved to touch

i nput/output termnals of an LSl formpd on the wafer W The probe card 13
is connected to the nother board 11 via the daughter board 12, and the

not her board 11 is connected to the personal conputer 10 via an |I/O cable

16. Al t hough thg gnth r bogard, 11 is direct| connected to the personal
conputer 10 by the ?ﬁhﬁ 1RGN L aCRioL df frehh® PRESE&SHnecti on may be

achi eved vi.a a elmork,%zu%h as the Internet or a LAN (Local Area
a

Net wor k) . Fie g4 eft ¢ PEar el Priam yiddhitesenes tRe not her

board 11 ang%%he robe card, 13 in_a renovable manner. By exchangi ng the
daught er b&aSd HAWIRGS - ockbPHFRg 2t SN 1) e8eBRlesst efhemrsidesi gned in
different standards can be handled in a flexible manner. Figure 3 is a

bl ock di agFRRISIFFElaR efefpeargnt ixmekesbnpivgired iarcerding st her board
11 and the daughter board 12. As shown in Figure 3, the nother board 11

i ncl udes atﬁﬂté%ﬂ%ﬁe@mQQdéW@né»ju&@m@h0W¢nt@eE§Gnr222fﬂﬁh@a@gﬁter boar d

12 includes an .
8ystem according to the first embodiment includes a

personal computer 10, a mother board 11, a daughter
board 12, a probe card 13, a chuck 14 and a prober 15.
The probe card 13 has a plurality of probe needles
13a. disposed thereon.

‘The wafer W to be tested is placed on the chuck
14 formed on the prober 15, and the probe needles 13a
of the probe card 13 are moved to touch input/output
terminals of an LSI formed on the wafer W. The probe
card 13 is connected to the mother board 11 via the
daughter board 12, and the mother board 11 is
connected to the personal computer 10 via an I/O
cable 16. Although the mother board 11 is directly
connected to the personal computer 10 by the I/0
cable 16 in this embodiment, the connection may be
achieved wvia a network, such as the Internet or a LAN
{Local Area Network).

The daughter board 12 is electrically connected
to the mother board 11 and the probe card 13 in a

removable manner. By exchanging the daughter board 12




analog interface 31, an A/D (Analog/Digital) converter 32, an averaging
processor 33, a calibration processor 34 and a digital interface 35. The
anal og interface 31 on the daughter board 12 receives a plurality of
anal og signals outputted from a plurality of anal og output term nals of
the LSI formed on the wafer Wvia the probe card 13 and outputs themto
the multiplexer 21 on the nother board 11. The inputted anal og signals are

vol tage values_ outputted, fr e plurality of anal og output . termnals
Uhrough an Aiereth kit tap T 1g BRchestbsh JALP dfeStApatt dd to the L
bei ng tested..The ltiplexer, 21 nultipl exes the plurality of anal og

si gnal s inaigﬁﬁf?$%n?tﬁggéﬁ%%ququgﬁfBégdifdt%?r%uﬁ&ﬁ%%ﬁéenunber of
signals and supplies the resultant signals to the A/D converter 32 on the
daughter b 2" The A/D converter 32 converts the - 12 anal og signals
returned'fron1tPe nultprexer 21 on the nother board 11 into digital data.
The averagi ng pfo88<&or 3F R dragel digiaan chavipgi git eXeapid fhge
~values) sanpled nultiple tines by the A/D converter 32. The averagi ng can
reduce r angg‘ﬁerercrcb‘?%l%\“r?ﬁéO%Iotfagté‘f%/dpﬁ’ééeﬂfeﬁﬁ’latﬁ%gl]f ramdt hBenoi se
generated in the LSI being tested. Averaging in an early stage after the
A D conver Sfg9ht&r de’a2¥Rel2. As shown in Figure 3, the mother

board 11 includes a multiplexer 21 and a judgment
processor 22. The daughter board 12 includes an
analog interface 31, an A/D (Analog/Digital)
converter 32, an averaging processor 33, a
calibration processor 34 and a digital interface 35.

The analog interface 31 on the daughter board 12
receives é plurality of analog signals outputted froﬁ
a plurality of analog ocutput terminals of the LSI
formed on the wafer W via the probe card 13 and
outputs them to the multiplexer 21 on the mother
board 11. The inputted analog signals are voltage
values outputted from the plurality of analog output
terminals through an inner circuit of the 1LSI when
test data are inputted to the LSI being tested.

The multiplexer 21 multiplexes the plurality of
analog signals inputted from the analog interface 31
to reduce the number of signals and supplies the
resultant signals to the A/D converter 32 on the

daughter board 12. The A/D converter 32 converts the




anount of data, making the follow ng processing easier. The calibration
processor 34 reduces systematic errors generated in the LSI (the noise
that is not random but having a certain tendency) For exanple, the

cal i bration processor 34 subtracts a-predeterm ned offset value fromthe
digital data value outputted fromthe averagi ng processor 33. The offset
value to be set in this case is an appropriate value as the anount of

shift from pectati,on _ val ue of _t he | tage to be outpytted fromthe
out put tefﬁ?ﬁ% éu%%ﬁné%giﬁﬁﬁﬂr%ﬁgtﬁéope QMﬁE;W%P PéeEsrt e digital
interface recejves the digital L data calibrated by the calibration
processor g%eanrgo{:%ﬁfpbf)?ridt %tjo 1hEC nBt At ado 1. The judgnent

processor 22 on ipe not her, board 11 perfor s ass/fail judgnment on the LSI
bei ng tested badl§ GVSTABINGhBIACFSEAT dit 22V APaEEEd Hiddha hedatai t al
interface , and, outputs the result to the personal conputer 10 via the
|/ O cable 16+ t%ﬁ%ﬁnvpitﬁ%ﬁnﬁﬁLﬁe§hesﬁﬂpﬁ%ﬂ(BR#tQHlﬁaEIQG%NQWaJity of

transistorﬁirjtches 41 connected in_a tournament manner. The plurality of
anal og- si griAl% 204t PARVEd teFom4 he THAUraY$ F99bndamalod SiHGRIt FaBeemnal s of

the LSI via the grobe card 13
- errors of the voltage values resulting from the noise

generated in the LSI being tested. Averaging in an
early stage after the A/D conversion reduces the
amount of data, making the following processing
easier.

The calibration processor 34 reduces systematic
errors generated in the LSI (the noise that i1s not
random but having a certain tendency). For example,
the Calibration processor 34 subtracts a
predetermined offset value from the digital data
value outputted from the averaging processor 33. The
offset value to be set in this case is an appropriate
value as the amount of shift from the expectation
value of the voltage to be outputted from the output
terminal upon the input of the test data to the LSI.

The digital interface 35 receives the digital
data calibrated by the calibration processor 34 and
outputs it to the mother board 11. The judgment
processor 22 on the mother board 11 performs

pass/fail judgment on the LSI being tested based on




successi vely pass through the plurality of transistor swtches 41 so that
the anal og signals are nultiplexed, allow ng reduction in the nunber of
signals. For exanple, when the LSI being tested has 1000-pin outputs (for
exanpl e, source: 720 pins, gate: 320 psns), the 1000 anal og signals
outputted fromthe 1000 pins are nultiplexed into one source anal og
signal and one gate analog signal. In general, when a plurality of

transi stor i r onnect ed. i t our nanent manper, a _transistor
switch at &ﬁ%ﬂ%ﬁggfﬁgegsﬁéoHHR&EB%@ ?H8m F&&jiig%FiﬁuFBFPFfaﬁﬁ pr ecedi ng
transi stor itches., Theretore, the later the transistor switch is
disposed,tﬁﬁy %§g%VtPHgSaﬁbﬁﬂf?ﬁufEaﬁooﬁhﬁh@eﬁ%Qﬂ%}s?%?pgﬁﬁﬁbﬂqSL When
a | arge nunher of %r nsigéor switches are connected in a tournanent

manner , thgﬁﬁﬂéhfl 49 FABL Sydifer ated causes - 14 reduction in the
operation speed, of the multip|lexer 21. In this enbodinent, relay swtches
are provided afSs&PSFR IHcEt9BRE dhetd s At imsesesr 2dwihahed” are

di sposed and these relay switches are turned on and off. Wien one of the
relay swit Q%Qﬁﬁrﬁgdt6ﬁpﬁqu%¥I%%Ht6heﬁhéltQﬂﬂﬂ%ﬂ%ﬁdsmﬁtéh connect ed

"to the preceding stage can be separated to reduce the amount of |oad on
the transi SCH AR B¥NABEredThs tHairality of analog signals

outputted from the plurality of analog output
terminals of the LSI via the probe card 13
successively pass through the plurality of transistor
switches 41 so that the analog signals are
multiplexed, allowing reduction in the number of
signals. For example, when the LSI being tested has
1000-pin outputs (for example, source: 720 pins,
gate: 320 pins), the 1000 analog signals outputted
from the 1000 pins are multiplexed into one source
analog signal and one gate analog signal.

.In genéral, when a plurality of transistor
switches are connected in a tournament manner, a
transistor switch at a later stage also receives the
load on a plurality of preceding transistor switches.
Therefore, the later the transistor switch is
disposed, the larger the amount of ioad on the
transistor switch is. When a large number of
transistor switches are connected in a tournament

manner, the large load thus generated causes




subsequent stage. This increases the operation speed of the nultiplexer
21. In this enbodinent, the nultiplexing operation for 1000-pin outputs
can be conpleted in a period of time as short as about 1 ns. As the A/D
converter 32 that A/D converts the anakhog signal nultiplexed at high
speed, a high-speed A/D converter operating at a speed conparable to that
of the multiplexer 21, which is 100 ns, is used. The A/D converter 32 to

be enpl oye a. conversion accuracy of 12 bits, for exanple. Thus, while
each of tﬁreg}j?%?ﬁ %%af%g%kliegr%i%r%ﬁ Ut PBESFr 8rﬁsttﬁ'ée prP‘&iSEBhﬁxedcf anal og
output term.nals of .the LSl heing tested are,sanpled ten tines for

aver agi ng, the averdhed eé%ﬁaépeggnlﬁ?%%%v%ViEﬁhﬁﬁt@Fﬁ%ﬂﬁ?v%ﬁ%ﬁracy

digital data in a $§riod %t time as short as about 1 nms. In this
enbodi nent &% H® EREF 0gl SPGRACR O UTRT ¢ ebihef FERTSASH ¥ $Wétehesut terminal s
after inputting,the - &5 sane test data to the LSl are sanpled, for
exampl e, tE&F (3RO8G5 ABIATH Ve IRy 8visfdahaFestibERedr 1 aver aged
by the averag%ng%grocessor 33. The averaging reduces the effect of noise
super i npos&dior ach YBen t ARCaRdl dg i kbR ¥, sYb tohss ightyraeduedtte
- characteristic measurenment data can be acquired. As described above,

sanpl i ng 1666 iGParl obhei §Fans ivire Feytrhesomiiactedutolbbeis.

Characteristic
preceding stage can be separated to reduce the amount

of load on the transistor switch connected to the
subsequent stage. This increases the operation speed
of the multiplexer 21. 1In this embodiment, the
multiplexing operation for 1000-pin outputs can be
completed in a period of time as short as about 1 ms.

As the A/D converter 32 that A/D converts the
analog signal multiplexed at high speed, a high-speed
A/D converter operating at a speed comparable to that
of the multiplexer 21, which is 100 ns, is used. The
A/D converter 32 to be employed has a conversion
accuracy of 12 bits, for example. Thus, while each of
‘the 1000 analog signals outputted from the plurality
of analog output terminals of the LSI being tested
ére sampled ten timeé for averaging, the averaged
signal can be converted into 12-bit accuracy digital
data in a period of time as short as about 1 ms.

In this embodiment, the analog signals outputted

from each of the output terminals after inputting the




measurenent data is then obtained by averaging the digital data sanpled
ten tinmes, so that the neasuring tinme will be about 1 ns in total. This is
a significantly short period of time conpared to about 1 second
conventionally required for one test- 18l kowi ng significant reduction in
test time conpared to that conventionally required. That is,

conventional ly, the tester body 101 is connected to the test head 102 by

t he dedi cate cal 06 _a s mm ' ure 1, .and a_l ar unt of data
is sent V|a%ﬁ1 d%% é?ga ?&b 98a5§ sst gﬁapggGVester body
101. Thus, 20t onI th mtation of ansfer speed through the
dedi cated ¢aBl & % Eyeipf %HggﬁEEQV?Fﬁﬁrbég éFE% t?%erﬁﬁgiFﬁaPFﬁ udgment
of the LSI needs t use | ar ge, anount of data sent to the tester body

101, so tHAE qu g’Ya ﬁnPWﬁr§Q%ﬁglgrPgaﬁﬁﬂﬁj%%T ot 138 ragsng| n
contrast, in this enbodi ring,is only used on the substrates, that
is, the mot QﬁﬁﬂEpﬁleggﬁﬁqﬂﬂ§(ﬂﬂkﬁﬁeﬁu88§ﬂ@PRFeQﬂﬁptﬂécﬁlQﬁ speed
nultlplexer 21 and the high-speed A/D converter 32 are used. This allows
mul ti pl exi hrdafd ?9c6ﬁ98ﬁéﬁonSq(FQﬁ¢pE%984HE@QQﬂ%§%%r|od of time as
short as about 100 ns, so that the processing frequency can be increased
to about 16 ﬁﬁ?cqﬁﬁ%ﬁﬁhénm§éﬁMﬁQﬁF4% data can be acquired. As

described above, sampling 1000-pin analog signals
once requires only about 100 us. Characteristic
measurement data is then obtained by averaging the
digital data sampled ten times, so that the measuring
time will be about 1 ms in total. This is a
significantly short period of time compared to about
1 second conventionally required for one test,
allowing significant reduction in test time compared
to that conventionally required.

That is, conventionally, the tester body 101 is
connected to the test head 102 by the dedicated cable
106 as shown in Figure 1, and a large amount of data
is sent via the dedicated cable 106 for data
processing in the tester body 101. Thus, not only
does the limitation of the transfer speed through the
dedicated cable 106 affects the test time but also
the pass/fail judgment of the LSI needs to use the
large amount of data sent to the tester body 101, so

that a large amount of time is required for one test.




performed ten tines for averaging in order to increase the accuracy of
neasured data, total processing tinme is significantly short, which is only
about 1 ns. Furthernore, the nunber of signals outputted fromthe daughter
board 12 to the judgnent processor 221gn-the nother board 11 is
significantly reduced by the nultiplexing process in the early stage and
the anobunt of data is reduced by the averaging process in the averaging

processor 33 in_the r IativeIY eaLLy stage after the A/ D conversion,

al | owi ng the t hFBuGHBIE 3 bel P npRdve FMORARRRE i bB4T4BOVE S P ai | |
according to the fjirst epbodinent, the test for electric characteristics
of a super % i2hi FPBuFPRE tESC uchahsia  gade MatRgr tegerdndla source
driver test for nqgsuring driver voltages) can be carried out in a quick
and hi ghl y 28 Jri #RERERT Poaterivor e2ndi fbe hiph-spredlural ity of
anal og signals outputted fromthe plurality of output termnals of the LS |
are nultiPrddePierehetarny dhgydiiehrenaed AH® mamesrtor 32gnal s and |
the digital data are averaged in the early stage after the A/D conversion |
to reduce PA& UfRAint Tl tad hlows| audd imiretnef apdr &/ Delconvamnspont at i on

paths and processing circuits are not required, allow ng significant
reduction £ tife peafermed in a period of time as short as about

100 ns, so that the processing frequency can be
increased to about 10 MHz. Even when sampling is
performed ten times for averaging in order to
increase the accuracy of measured data, total
processing time is significantly short, which is only
about 1 ms. Furthermore, the number of signals
outputted from the daughter board 12 to the judgment
processor 22 on the mother board 11 is significantly
reduced by the multiplexing process in the.early
stage and the amount of data is reduced by the

averaging process in the averaging processor 33 in

the relatively early stage after the A/D conversion,
allowing the throughput to be improved.

As described above in detail, according to the
first embodiment, the test for electric
characteristics of a super multi-pin output LSI ({such
as a gate driver test and a source driver test for
measuring driver voltages) can be carried out in a

quick and highly accurate manner. Furthermore, since




of the configuration of the test systemconpared to that conventionally
requi red. (Second Enbodi nent) A second enbodi nent of the present invention
will be described below with reference to the drawings. The whole
configuration of the test system accerdiifng to the second enbodi ment is the
same as that shown in Figure 2. Figure 5 is a block diagram show ng an
exenplary inner configuration of the nother board 11 and the daughter

b d 12 i . nbodi 5, th
cgﬁr{)onent 2%%/?%%’{%9&&@ rconerg cglgﬁgﬂgc éjrt@%ts u‘ﬁggﬁ g‘ﬁl(ii\?\%%el n Ie:| gure 3
h th t d t d t th Il b tted.

s shown i M'E '8 euhtate dca%laajrﬁs 2 R Ehi it he second

As shown i gure ,

enbodi nment clud secon ment rocessor 23 instead of the
j udgnent prn{ocnles feﬁéﬁdsﬁf}v\nrrhl “n 5/ ag hé&d = 1IS‘?)aFll‘:II‘“?E’raccor di ng
to the secor)fd enbodi nment df Eilt her, Jnc udes a primary (grrent rocessor 36
bet ween t h&* 9Bt ati 8A% 11'3% a8 tenérd @“E%ﬂag% etPadde35. The

primary jud nt process erfornms primary pass/fail judgnment on the
di git al date%‘n%c%lgb?%‘f’eagﬁﬁ ﬁglecaz}l%r%PFBﬁrﬁﬂé’é‘e%rr%qu@@ the

amount of data, a large number of parallel
transportation paths and processing circuits are not
required, allowing significant reduction in the scale
of the configuration of the test system compared to
that conventionally required.

(Second Embodiment)

A second embodiment of the present invention will
be described below with reference to the drawings.
The whole configuration of the test system acbording
to the second embodiment is the same as that shown in

- Figure 2.

Figure 5 is a block diagram showing an exemplary
inner configuration of the mother board 11 and the
daughter board 12 according to the second embodiment.
In Figure 5, since the components having the same
reference characters as those shown in Figure 3 have
the same functions, redundant description thereof
will be omitted.

As shown in Figure 5, the mother board 11

according to the second embodiment includes a




el i m nate unnecessary data. In this process, for exanple, when the

cal i bration processor 34 subtracts a predeterm ned offset value fromthe
digital data value and the resultant conputed data val ue stil
significantly differs fromthe expectatigor value (for exanple, when the

di fference between the data value outputted fromthe calibration processor
34 and the expectation value is equal to or greater than a predeterm ned

val ue), th i j udgment_.processor 36 .judges that _the LSIbeing tested
s dof ect i v G By s d RIS BEeESS PR %éj slé%otrﬁﬁ%n%d‘ﬁﬁént, the digital
interface ts_only digital data judged to be passed.in the primary
pass/failjiﬁhﬁ%ﬁﬁgngPgﬁﬁgﬁéﬁéfh%hOBPiﬁ&r%ﬁ t prateddBPE6%to the
not her board 11, The_secondary judgnent processor 23 on the nother board
11 perform?%%ﬁ%nhgr§cﬁg§gﬁﬁgqé?ug@ﬁeﬁFCBHdtﬁ?QOQEFeQEIfHéFﬁ?%ested

based on the gé Ltal _data inputte fromthe digital interface 35 and

out puts theTestitt® foPLABAFEr JREBhpBEEFSEF AR a3 ¢ HecFrecBakhe 16. The
secondary pa s/fail,&ud ment performed in the secondary iudgnent processor
23 is sim G HRFFREON pRESLRATOT udfnemd debe offBd tied tHeteuBgRenS-
processor 22 shan in Figure 3 and a nore advanced process than the
primary pass/far e BddFeRY pHi¢gnaed processor 36 performs

primary pass/fail judgment on the digital data
calibrated by the calibration processor 34 to
eliminate unnecessary data. In this process, for
example, when the calibration processor 34 subtracts
a predetermined offset value from the digital data
value and the resultant.computed data value still
significantly differs from the expéctation value (for
example, when the difference between the data value
outputted from the calibration pfocessor 34 and the
expectation value is equal to or greater than a
predetermined value), the primary judgment processor
36 judges that the LSI being tested is defective and
discards the data.

In the second embodiment, the digital interface
35 outputs only digital data judged to be passed in
the primary pass/fail judgment performed in the
primary judgment processor 36 to the mother board 11.

The secondary judgment processor 23 on the mother

. board 11 performs secondary pass/fail judgment on the




in the primary judgnment processor 36. Therefore, the pass/fail judgnment
performed in the secondary judgnment processor 23 takes |onger than the

pass/fail judgnment performed in the prinmary judgnent processor 36. As
descri bed above in detail, in the seeond -enbodi nent, by performng the
sinple pass/fail judgnent before the advanced pass/fail judgnent is

performed, LSIs being tested and apparently considered to be defective

w |l not ungfgg EH%tQ% cP%% % néﬁ? i?,ronlg g %al data th }uggxgnt

passed the prlnary pass/ al

processor n t .seco dary.j.ud rocessor 23 far the
secondary pass/ gglal éﬁgnt tR&E F? 63E§6§% Piest bhpedtsd it he anount
of digital datehto be sent to the se$8ndary g[ nt processor 23 where
testing takes 'S BBLSPOA er" PR oG of Ut ¥ af | 698 L Pulher ThRpr oved

t hr oughput,_ f ast rocessi angd ni fi cant reductlon in test tine,
conparedix???1n$%F§t a@ﬁﬂdﬁ%ﬁ%hluéegﬁprBdﬁﬂﬂﬁﬁ?d(H%lFHeEnbodlnent) A
third enbodi nent . of the present invention will be described below wth

ref erence td“?ﬁed%¥%mﬂH8§mﬁpﬁ RIRCEFPOE 4Rd 1Secdritl bwbolPmEReEs descri bed

above, the .
pass/fail judgment performed in the judgment

processor 22 shown in Figure 3 and a more advanced
process than the primary pass/fail judgment performed
in the primary judgment processor 36. Therefore, the
pass/fail judgment performed in the secondary
judgment processor 23 takes longer than the pass/fail
judgment performed in the primary judgment processor
36.
| As described above in detail, in the second
embodiment, by performing the simple pass/fail
judgment before the advanced pass/fail judgment is
‘performed, LSIs being tested and apparently
considered to be defective will not undergo further
testing. That is, only digital data that have passed
the primary pass/fail judgment performed in the
primary judgment processor 36 are sent to the
secondary judgment processor 23 for the secondary
pass/fail judgment, so that it is possible to reduce
the amount of digital data to be sent to the

secondary judgment processor 23 where testing takes a




vol tage val ues outputted fromthe analog output termnals after test data

are inputted to the LSI to be tested are used as reference values to test
the LSI. In contrast, in the third enbodinent that will be described

bel ow, tenporal shifts (such as responsg -tine) of digital data outputted

fromdigital output termnals after pulse-like digital data are inputted

to the LSI are used as reference values to test the LSI (so-called timng

‘test). The \whol e confhgég%%jon of the test_system according to the third
embodi nent 19 9%He BeAE hdtiMShow 35 & 4OrFE Furshfn elmPrevadpl ock

di agram - sh mhgg an exenplary inner configuration of the nother board 11
and t he daﬁgﬁi Shut g 12 SiEtomE3Re S nghanchisidnhbbeRREnt . As shown in
Figure 6, the nmother board 11 according to the third enbodi ment includes a
timng 21 IGEETEIOR 4B, tgsdwittidte ar¢egraryedndoa fhrighehst processor 43
The daughter board 12 according to the third enbodi nent includes a digital
interface sTPodiment (frgsrdbfd @AYot®nverter 52, an averaging processor
53 and a calibration processor 54. The timng generator 41 on the nother
board 11 déhdrtst eEmpgimgntiinput signals (for exanple, pulse signals,
each having a rising edge and a falling edge
A third embodiment of the present invention will

‘be described below with reference to the drawings. In

the first and second embodiments described above, the

voltage values outputted from the analog output

terminals after test data are inputted to the LSI to

be tested are used as reference values to test the

LST. 1In contrast, in the third embodiment that will

be described below, temporal shifts (such as response

time) of digital data outputted from digital output

terminals after pulse-like digital data are inputted

to the LSI are used as reference values to test the

LSI (so-called timing test).

The whole configuration of the test system

according to the third embodiment is the same as that

shown in Figure 2. Figure 6 is a block diagram

showing an exemplary inner configuration of the

mother board 11 and the daughter board 12 according

to the third embodiment.

As shown in Figure 6, the mother board 11

according to the third embodiment includes a timing




at a predetermned timng) supplied to the LSI being tested and outputs
themto the digital interface 51 on the daughter board 12. The digital
interface 51 outputs the digital input signals supplied fromthe timng
generator 41 to the digital input tecrmppals of the LSI and receives
resultant digital output signals (characteristic nmeasurenent data of the
LSI) returned fromthe digital output termnals of the LSI. Then, the
digital data inputted Lron1the LSI are outputted to the switch array 42 on
the ot her I6CEF AT The SwSHaF Sl r385F 2P 4wi fERed MHA9THRE pi eces of
digital data inputted fromthe digital interface 51 and supplies themto
the T/ D coRF&IEiSHH %%-th”éhedaaagﬁléireno&%rciz.12| ACERITS idvhde? nERE, t he

mul tiplexer is replaced with the switch array 42. The reason for this is
that the nbbderd FRRASLHPHEL épCldlﬁqﬁltat‘é?-ﬁi'-%élls interfiace Phrg@ that the
switch 22 array 42 having an array of relay switches has enough ability
to handl e FH@I&%%W?%%I%Fgééé SPTdig it er 84t aan WYeFatid %unber of the
digital output termnals is so |large that the nunber of the digital data
val ues to BECCHFRILP $ oabfeadicgiltidira hienf neecessioy dnbr mous, the switch
array 42 may be replaced with a nultiplexer. In this case, the multiplexer
may be configufed Byméswbigfnrratansidt on die oheshandbpeelraly 11

generates digital input signals (for example, pulse
signals, each having a rising edge and a falling edge
at a predetermined timing) supplied to the LSI being
tested and outputs them to the digital interface 51
on the daughter board 12. The digital interface 51
outputs the digital input signals supplied from the
timing generator 41 to the digital input terminals of
the LSI and receives resultant digital output signals
(characteristic measurement data of the LSI) returned
from the digital output terminals of the LSI. Then,
the digital data inputted from the LSI are outputted
to the switch array 42 onrthe mother board 11.

The switch array 42 switches multiple ﬁieces of
digital data inputted from the digital interface 51
and supplies them to the T/D converter 52 on the
daughter board 12. In this embodiment, the
multiplexer is replaced with the switch array 42. The
reason for this is that the number of the digital

output terminals is not so large that the switch




switches, as in the nultiplexer 21 shown in Figure 3. Wen the switch
array 42 is used, transistor swtches are not connected in a tournanent
manner as in a nmultiplexer, so that a large load will not be appli ed,

all owi ng a high speed operation. The_T/P converter 52 perforns

anal og-to-digital conversion of the period of tinme spent fromthe tine
when the digital data are inputted fromthe digital interface 51 to the
digital input termnals,of the LSI to the_tinme when the digital data are
outputted I the QRYLRS 2BuBHkaY ePhi AELEYorHiHe st BAg epeydhted to
the T/D converter 52 via the swtch array 42 (the response tine spent from
the time wightthey pOI $&n% 9 npaet Byl e pEpces oife digmtahedatdesul t ant
measured data is obtained). The averaging_ processor 53 averages nmultiple

pi eces of R dth@apambargicfi Zde rékpbhsé PumPut tErXrmbpadEndg fScom t he

T/ D converter 52. For exanple, digital signals outputted fromthe digital
output ter@u®e sthdtebhehavgdes muf sehdatdagiteli Wafa edalvest e LS are
used to digitize, for exanple, ten pieces of response tinme data in the T/D
converter amPuthleedr Boukhe ghig el aetiebyfacke Sdvarsaigéngrprocessor 53.
The averagi ng can reduce randomerrors of the response tinme data resulting
from t he néhse syeieglatedray 42 may be replaced with a

multiplexer. 1In this case, the multiplexer may be
configured by combining transistor switches and relay
switches, as in the multiplexer 21 shown in Figure 3.
When the switch array 42 is used, transistor switches
are not connected in a tournament manner as in a
multiplexer, so that a large load will not be applied,
allowing a high speed operation.

The T/D converter 52 performs analog-to-digital
conversion of the period of time spent from the time
when the digital data are‘inputted from the digital

interface 51 to the digital input terminals of the

LSI to the time when the digital data are outputted

from the digital output terminals of the LSI aﬁd
inputted to the T/D converter 52 via the switch array
42 (the response time spent from the time when the
pulse is inputted to the LSI to the time when
"resultant measured data is obtained).
The averaging processor 53 averages multiple

pieces of digital data (digitized response time)




in the LSI being tested. Averaging in an early stage reduces the anount of
data, making the follow ng processing easier. The calibration processor 54
reduces systenmatic errors generated in the LSl being tested. For exanple,
the calibration processor 54 subtractspg predeterm ned offset value from
the digital data value corresponding to the response tinme outputted from
t he averagi ng processor 53. The offset value to be set in this case is an
appropriate val ue as_the nouq} of shift fraomthe expectation value of the
response titR-EPH FFBW\F%@tﬁrRa9ﬁ%ﬁeFﬁ€rdﬁ&PtaFOQMﬁ%ﬁm%l?nputted to the
LSI to the fine when, resultant nmeasured data is_obtained. The digital data
caJibrated%ﬁﬂ%?ﬁ;c%FQB?éFi&?ﬁﬂ%ﬁ%%gofrgm-F§e Sighi el PYtPHE | udgnent
processor 43 on, the daughter board 12 via the digital interface 51. -

- termingl s TRELRGIGHEN S HIOCRYSER 43 tFed it ENPABELHAItC j udgnent
of the LSI being tested based on the digital data inputted fromthe
digital inttd¥ 53randseduitsutdighel Fesulfort ¢xaiw per sbARI Pé6PsR er 10
via the I/Qcable 16. In the thus configured third enbodinment, wiring is
only used &f tisRepser hlve, datat in, thaeTHPt konverter 52 and the

results are averaged by the averaging processor 53,
The averaging can reduce random errors of the
response time data resulting from the noise generated
in the LSI being tested. Averaging in an early stage
reduces the amount of data, making the following
processing easier.

The calibration processor 54 reduces systematic
errors generated in the LSI being tested. For example,
the calibration processor 54 subtracts a
predetermined offset value from the digital data
value corresponding to the response time outputted
from the averaging processor 53. The offset value to
be set in this case is an appropriate value as the
amount of shift from the expectation value of the
response time spent from the time when the digital
data is inputted to the LSI to the time when
resultant measured data is obtained. The digital data
calibrated by the calibration processor 54 is
supplied to the judgment processor 43 on the daughter

board 12 wvia the digital interface 51.




board 11 and the daughter board 12. The anpbunt of data is reduced by the
averagi ng process in the averaging processor 53 in the relatively early
stage after the T/D conversion, allow ng the throughput to be inproved.
Therefore, it is possible to performepgctric characteristic testing on a
super multi-pin output LSI (timng test to investigate the response tine
and the like) in a quick and highly accurate manner. Furthernore, since
the digital datg,are averaged in the early stage after the T/ D conversion
to reduce the gﬁﬁuﬁﬁqﬁm t P TAPEFGE ﬁﬁﬂﬁﬁr%grﬁérHPﬁéVfQ%%prortation
pat hs and processing circuits are not required, allow ng significant
reducti on ﬂHqQR?%Ea?g the URd snrrgurasbed Se sk estheydightédmpared to
t hat conventionally required. 25 - (Fourth Enbodi nent) A fourth enbodi nent
of the preS&f i tFed firom the }tpedipéesifage ok efBlence to the
drawi ngs. The whol e configuration of the test systemaccording to the
fourth enb&HTRRNS ishenseshdd 4 ttha RebRANRA domurten. L& gire 7 is a

bl ock di agram showi ng an exenplary inner configuration of the nother board
11 and t heth@adyit e¥alpbard612 according to the fourth enbodi nent.

In the thus configured third embodiment, wiring
is only uséd on the substrates, that is, the mother
board 11 and the daughter board 12. The amount of
dataris reduced by the averaging process in the
averaging processor 53 in the relatively early stage
after the T/D conversion, allowing the throughput to
be improved.

Therefore, it is possible to perform electric
characteristic testing on a super multi-pin output
LSI (timing test to investigate the response time and
the like) in a quick and highly accurate manner.
Furthermore, since the digital datalaré averaged in
the early stage after the T/D conversion to reduce
the amount of data, a large number of parallel
fransportation paths and processing circuits are not
fequired, allowing significant reduction in the scale
of the configuration of the test system compared to

that conventionally required.




In Figure 7, conponents having the sanme reference characters as those
shown in Figure 6 have the sane functions and redundant descri ption
thereof will be omtted. As shown in Figure 7, the nother board 11
according to the fourth enbodi nent incpydes a secondary judgnent processor
44 instead of the judgnent processor 43 shown in Figure 6. The daughter
board 12 according to the second enbodi ment further includes a primary

j udgment prqcessor 55 between the calibration processor 54 and the digital
interface é%%“*ﬁ%hp$WPﬁgﬂmFG&dnent processor 55 performs prinmary pass/fai

j udgnment on the digital data . calibrated by the calibration processor 54 to

el i mi nate unnecB8sf&WF dhisPedingant ploddss PreFentxanyret e ihe
calibration processor 54 subtracts - 26 a predeterm ned offset value from
the digitaPSd&escyabed BRdophe itdsure harersRpiced it Ar9WE08Sat i | |
significantly differs fromthe expectation value (for exanple, when the
di ff er ence TH& iBv ¢ hecBAL g W tden quf ptibeed ePtomtHeet 2 FBPEELEE processor
54 and the expectation value is equal to or greater than a predeterm ned
val ue), théoptiltfariepubgnerboghidessscls thej gages ashaihaheshswnpdinng t est ed
is defective and discards the data.
Figure 2.
Figure 7 is a block diagram showing an exXemplary
inner configuration of the mother board 11 and the
daughter board 12 according to the fourth embodiment.
In Figure 7, components having the same reference
characters as those shown in Figure 6 have the same
functions and redundant description thereof will be
omitted.
As shown in Figure 7, the mother board 11
according to the fourth embodiment includes a
secondary judgment processor 44 instead of the
judgment processor 43 shown in Figure 6. The daughter
board 12 according to the second embodiment further
includes a primary judgment processor 55 between the
calibration processor 54 and the digital interface 51.
The primary judgment processor 55 performs
primary pass/fail judgment on the digital data
calibrated by the calibration processor 54 to

eliminate unnecessary data. In this process, for

example, when the calibration processor 54 subtracts




In the fourth enbodi ment, the digital interface 51 outputs only digital
data judged to be passed in the primary pass/fail judgnment perfornmed in
the primary judgnent processor 55 to the nother board 11. The secondary

j udgment processor 44 on the nother -bpgrd 11 perforns secondary pass/fai
judgnment on the LSI being tested based on the digital data inputted from
the digital interface 51 and outputs the result to the personal conputer
10 via the |I/O cable 16. The __second pass/fail judgnment perforned in the
secondary uddifetitt prBtRELoPifASs G IHFaf P8 thE Y3hi ¥afadgnent
performed in thegigﬂgnent rgcessor 43 shown in Figure 6 and a nore
advanced [FPdds£n aﬁh?hﬁegPiﬁﬁVVZdﬁﬁ@P?E?ﬂ fadgmymiyersoitdd in the
primary judgnent_processor  55. Therefore, the pass/fail judgnment perfornmed
in the sec&ﬁ@Wlﬁn?hng%ﬁFeﬁﬁomrtm BERESTRSAGE YHhRSt KEOFass/ fai l

j udgment performed in the Brina&y j udgment Erocessor 55. As descri bed
above in d&FEMPL1em wihenf biet A1t eenPetngepethe Maa t ielvenpl e
pass/fail judgnment before the advanced pass/fail judgnment is perforned,
LSl s bei ngtéeidd-athd appakBAt Op 1 1domsh Heh eBrp6cBs odefebtand whel not

undergo further testing. That is, only digital data that have passed
expectation value is equal to or greater than a

predetermined value), the primary judgment processor
55 judges that the LSI being tested is defective and
~discards the data.

In the fourth embodiment, the digital interface
51 outputs only digital data judged to be passed in
the primary pass/fail judgment performed in the
‘primary judgment processor 55 to the mother board 11.

The secondary judgment processor 44 on the mother
board 11 performs secondary pass/fail judgment on the
LSI being tested based on the digital data inputted
from the digital interface 51 and oufﬁﬁts the result
to the personal computer 10 via the I/0 cable 16. The
secondary pass/fail judgment performed in the
secondary judgment processor 44 is similar to the
pass/fail judgment performed in the judgment
processor 43 shown in Figure 6 and a more advanced
process than the primary pass/fail judgment performed
in the primary judgment processor 55. Therefore, the

pass/fail judgment performed in the secondary




the primary pass/fail judgnent perforned in the primary judgnent processor
55 are sent to the secondary judgnent processor 44 for the secondary
pass/fail judgnent, so that it is possible to reduce the anmnount of digital
data to be sent to the secondary judgpent processor 44 where testing takes
a l|longer period of time. This allows further inproved throughput, faster
processing and significant reduction in test time, conpared to the third
enbodi ment descri bed above. (Fifth odinent) A fifth enbodi nent, of the
present inﬂﬁﬁ??ﬁp 'PFocﬁéﬁﬂﬁxé%bEgﬂgél&Wqﬁ%41qﬁﬁ%rER%epﬁésfﬁﬁ%ﬁamjngs

The fifth enbodi nent is_a conbinatjon of .the second and fourth
enbodinent§péhﬁﬁﬂgoP8r58ﬁm it i BRS oPT3BA Ih g YIRS Ry SPERCESSATI ng t 0

the fifth odinent is the sanme as that shown in Figure 2. Figure 8 is a
bl ock di ag showi ng an exenplary inner configuration of the nother board
11 and the daughter board 12 according to the fifth enbodinment. In Figure

8, conponents h&¥i A§SHe RedeaPerer éfcdetanil acter §hgs fongde shown in
Figures 5 and 7 have the sanme functions and redundant description thereof
will be offtRQAmenRt s hBn Pk i gk ea gthehe imtice P aroad Bail
judgment before the advanced pass/fail judgment is
performed, LSIs being tested and apparently
considered to be defective will not undergo further
testing. That is, only digital data that have passed
the primary pass/fail judgment performed in the
primary judgment processor 55 are sent to the
secondary judgment processor 44 for the secondary
pass/fail judgment, so that it is possible to reduce
the amount of digital data to be sent to the
secondary judgment processor 44 where testing takes a
longer period of time. This allows further improved
throughput, faster processing and significant
reduction in test time, compared to the third
embodiment described above.
(Fifth Embodiment)
A fifth embodiment of the present invention will
be described below with reference to the drawings.

The fifth embodiment is a combination of the second

and fourth embodiments. The whole configuration of




according to the fifth enbodi nent includes the nultiplexer 21, the timng
generator 41, the switch array 42 and a secondary judgnment processor 61.
The daughter board 12 according to the fifth enbodi nent includes the
anal og interface 31, the A/D converterg32, the T/D converter 52, an
averagi ng processor 71, a calibration processor 72, a primary judgnent
processor 73 and a digital interface 74. The averagi ng processor 71 on the

daughter board . 12 has both functions of the averagi ng processor, 33 shown
in Figure §§5%dt?ﬁ5 EVEES &&rﬁf?ﬁ%ﬁ%@goF°5§h%ﬂﬁ%§F'negpagﬂgeﬁﬁ Bfat is, the
averagi ng processor 71 averages digital data sanpled nultiple tines by
the A/D convktt3FM823¢ F@Pﬁ Y| tAgE1g8rGe< - obtai ned by inputting the
test data to the LSI, which - 29 corresponds to first digital_ data of the
present invent FGAMERE aberagPh§ Sk Sdeam 7aharipdaver famp haryi pl e

pi eces of digital data obtained fromthe T/D converter 52 (digitized
response tiE'SperenfioHrefdon vk Whennphiegulbxard 1hpantdedho the LSl to
the tine when resultant neasured data.is obtained, which corresponds to
second di gid3HIkie®n brarhe lgr exxrrdingerti she. etk agnbedimentpr ocessor

72 has both functions of the calibration processor 34 shown in Figure 5
and In Figure 8, components having the same reference

characters as those shown in Figures 5 and 7 have the
same functions and redundant description thereof will
be omitted.

As shown in Figure 8, the mother board 11
according to the fifth embodiment includes the
multiplexer 21, the timing generator 41, the switch
array 42 and a sécondary judgment processor 61l. The
daughter board 12 according to the fifth embodiment
includes the analog interface 31, the A/D converter
32, the T/D converter 52, an averaging processor 71,
a calibration processcor 72, a primary Jjudgment
processor 73 and a digital interface 74.

The averaging processor 71 on the daughter board

12 has both functions of the averaging processor 33
shown in Figure 5 and the averaging processor 53
shown in Figure 7. That is, the averaging processor
71 averages digital data sampled multiple times by
the A/D converter 32 (digitized voltage values

obtained by inputting the test data to the LSI, which




the calibration processor 54 shown in Figure 7. That 1is, the calibration
processor 72 subtracts predeterm ned of fset values fromthe digital data
val ues outputted fromthe averagi ng processor 71. The offset values to be
set in this case are appropriate valugg as the anount of shift fromthe
expectation value of the voltage to be outputted fromthe output term nal
upon the input of the test data to the LSI and the anobunt of shift from

t he expectation valu o% t he response LLHE spent fromthe tinme when the
pulse is iIFHRTERPLIISt hE £ Sto 4HE t2hed@hén Feddlt dnteSfBEisured data is
obtai ned. The prijary judgnment processor 73 has bgth _functions of the
primary ju&@ﬁéﬁtkﬁ%zess ©3BVERGWI Y PEFERFROE ddd AURC FYHERYSFudgment
processor 55 30, shown in Figure 7 and elim nates unnecessarz data from
e

the di gi t afUddtiP 2 PbPELEd By it i BrBE| BRtagmRbskEPm7oheTRAD i s, when

the calibration processor 36 subtracts a first offset value for a voltage
val ue frofEH555t°4i §hial tdaed g sronns thae engranfroBofpst ed data
value still significantly differs from the expectation value, the primary
j udgment plré&&sdtien 78hguRydse Hat imeutSpdpengheedi®l t@ Hbeective and
di scards the data. Furthernore, when the calibration processor 54
subtracts &18€cotevffegnliange mfersured data is obtained, which

corresponds to second digital data of the present
invention). |

The calibration processor 72 has both functions
of the calibration processor 34 shown in Figure 5 and
the calibration processor 54 shown in Figure 7. That
is, the calibration processor 72 subtracts
predeteﬁmined offset values from the digital data
values outputted from the averaging processor 71. The
offset values to be set in this case are appropriate
vaiues as the amount of shift from the expectation
value of the voltage to be outputted from the output
terminal upon the input of the test data to the LSI
and the amount of shift from the expectation value of
‘the response time spent from the time when the pulse
is inputted to the LSI to the time when resultant
measured data 1s obtained.

The primary judgment pfocessor 73 has both
functions of the primary judgment processor 36 shown

in Figure 5 and the primary judgment processor 55




response tinme fromthe second digital data value and the resultant
conputed data value still significantly differs fromthe expectation
value, the primary judgnment processor 73 judges that the LSI being tested
is defective and discards the data. ThegdiLgital interface 74 outputs only
digital data judged to be passed in the primary pass/fail judgment
performed in the primry judgnment processor 73 to the nother board 11. The

secondary judgment processor, 61 on the, nother board 11 perforns secondary
pass/fail |3 n%noﬁlﬁﬁée Es@“&gi%W%@?EastW%%gdﬁ@Ftﬁal dat a
inputted f on1tq$ digital interface 74 and outputs the result to the
personal cdf5it eraodvPdtete 496 Gl Ebigtethdy ddormaliPraddrent
processor 61 perfornmns 21 conpr ehensi ve judgnent on the first digital data
(di gi ti zed AFAIERRP Y al tes) T ng&tstfed’lTerrant“ﬁecéﬂi&Pé@tl(ﬂﬂ RECEREAPHal s of
the LSI, A/D converted and supplied fromthe primary judgnment processor 73
and the séCorPREFREEF Aafdredh iiseE vedpsnden ianyolbagpuiedds rom t he
digital output termnals of the LSI and supplied through the prinmary
judgnent pr&Eeddy? TBrstheigvdradgidat prveédsornrl theereatlbrati on

processor 72 and the primary judgnent processor 73
computed data value still significantly differs from

the expectation value, the primary judgment processor
73 judges that the LSI being tested is defective and
discards the daﬁa. Furthermore, when the calibration
processor 54 subtracts a second offset value for
response time from the second digital data value and
the resultant computed data value still significantly
differs from the expectation value, the primary
judgment processor 73 judges that the LSI being
tested is defective and discards the data.

The digital interface 74 outputs only digital
data judged to be passed in the primary pass/fail
judgment performed in the primary judgment processor
73 to the mother board 11.

The secondary judgment processor 61 on the mother
board 11 performs secondary pass/fail judgment on the
LSI being tested based on the digital data inputted
from the digital interface 74 and outputs the result
to the personal computer 10 via the I/0 cable 16. The

secondary Jjudgment processor 61 performs




descri bed above can be forned, for exanple, by one DSP. (Digital Signal
Processor). According to the thus configured fifth enbodinent, the test
for electric characteristics of a super nmulti-pin output LSl can be
carried out in a quick and highly accgfate manner in the test system
capable of carrying out not only a driver test for neasuring a driver

vol tage but also a timng test for investigating response tine and the

| i ke. Furthernore, the cgonfjguration of the test system can be

si gni fi cantiRHEITR? 1Y Rad MO HorRRnt REnditityt il t2l. dRbreover, the

t est systenkgfcprding to.the fifth enbodi nent perforns conprehensive
judgment i FI U R EnEObE8SRr FalysihnBHEPHASSY dFahetAnarBglog gnal s
outputted fromthe anal og_output termnals of 32 the LSI and the pass/fai

j udgnent b&3EPWYn t9EDLBRGSt &IF Sithalk3Touf Pt CORHIGRE hendi gi tal out put
termnals of the LSI, allowng further highly accurate testing. In the
first to ﬂ%ﬂﬂ?%ﬁﬁﬁmfﬁﬁﬁt§Peaﬂﬂ%ﬂﬁﬁﬁth@dg@§§@HHﬁQQﬁﬁ$@% bhéeAnNdade of the
exanpl e where the nother board 11 and the daughter board 12 are separately
provi ded af@SefdrIvhcdishtBlodetia (digpbsaedoresindiege otimpe boards, this

is only one exanple show ng the |ayout the functions. That is, it
outputted from the digital output terminals of the

LSI and supplied through the primary judgment
processor 73.
The averaging processor 71, the calibration
processor 72 and the primary judgment processor 73
described above can be formed, for example, by one
DSP. (Digital Signal Processor).

According to the thus configured fifth embodiment,
the test for electric characteristics of a super
multi-pin output LSI can be carried out in é quick
and highly accurate manner in the test system capablé
of carrying out not only a driver test for measuring
a driver voltage but also a timing test for
investigating response time and the like. Furthermore,
the configuration of the test system can be
significantly smaller than that conventionally
required. Moreover, the test system according to the
fifth embodiment performs comprehensive judgment

- including the pass/fail judgment based on the analog

signals outputted from the analog output terminals of




is quite arbitrarily determ ned which function block 1is provided on the
not her board 11 or the daughter board 12. Furthernore, the nother board 11
and the daughter board 12 nay not be separated, but may be integrated
into one board. In the first to fifth gwbodi ments, although the

description has been nade of the exanple where the types of testing to be
carried out are the driver test and the timng test, the present invention

can be applie ot her, tests. the first to fifth enbodi nents, although
t he descri%&ei gf#]ﬁa%n%e‘ghenﬁﬁéscflfpat% BRAFpPEtuhased P thets are
performed on a ,super, nulti-pin output LSI used in display apparatuses,
such as |i §di%d &Yy stigna FsEP&RﬁtQ%%aﬁﬁ%mEEhﬁiQﬁﬁﬂﬁﬁlpﬁ%éﬁﬁgdisplays and
- 33 field em,sion displays, sem conductors to be tested are not limted
thereto. THETMMR TR vErGesSdhowtderWine FrEShewo MFiGhYY enbodi nents are
only by way of exanple, and the present invention is not Iimted thereto.
Furt her mor 8CSUHE tEhdveS ehPBdi nents are presented only by way of exanpl e of
how the present_invention is specifically carried out, and should not be
construed to |ifit thRe filedinitcal fsEbBecaboidmantesentlthavelt itdre That is,

the present invention can be
description has been made of the example where the

mother board 11 and the daughter board 12 are
separately provided and each function block is
disposed on either of the boards, this is only one
example showing the layout the functions. That is, it
is quite arbitrarily determined which function block
is provided on the mother board 11 or the daughter
becard 12. Furthermore, the mother board 11 and the
daughter board 12 may not be separated, but may be
integrated into one board.

In the first to fifth embodiments, although the
description has been made of the example where the
types of testing to be carried out are the driver
test and the timing test, the present invention can
be applied to other tests.

In the first to fifth embodiments, although the
description has been made of the example where the
tests are performed on a super multi-pin Qutput L5I
used in display apparatuses, such as liquid crystai

displays, organic EL displays, plasma displays and




i npl enented in various fornms without departing from the spirit and maj or
features thereof. [Industrial Applicability] The present invention is
-useful for a test system for testing electric characteristic of a super
‘multi- pin output LSI. ] 34 - CLAIMS. 33 A test systemfor a sem conductor
that outputs analog signals froma plurality of output termnals, the test
system conprises: a nultiplexer that multiplexes a plurality of anal og
signals outputted fromthe plurality of output termnals to reduce the
number of §$dﬁ5$§?“hﬁsﬁP5 SRR %S t FEP L EBRIMEO Th BRaPBgt&sERal
outputted fromthe nultiplexer into digital data; an averagi ng processor
that aver aGeS diQrtafméaed OGHAEY multiple times by the A/D converter; a
calibration processor that subtracts a_ predeterm ned offset value fromthe
digital data vaP8enSMeFUiGeH YRLREENSNQNSY agp nghpr Séessorta F1kth i nat e
systematic errors of the sem conductor; and a judgnent processor that
performs p&FOFEHRent fdFRENCNGY thhe wani ebnader®d Shaseed ohbehe digit al

data outputted fromthe calibration processor.
present invention is not limited thereto.

Furthermore, the above embodiments are presented
only by way of example of how the present invention
is specifically carried out, and should not be
construed to limit the technical scope of the present
invention. That is, the present invention can be
implemented in various forms without departing from

the spirit and major features thereof.

[Industrial Applicability]
The present invention is useful for a test system
for testing electric characteristic of a super multi-

pin output LSI.




2. The test systemfor a sem conductor according to claiml1, the

mul tiplexer includes: a plurality of transistor switches connected in a

t ournanent manner; and - 35 relay switches provided at several |ocations
where the plurality of transistor switghes are disposed; wherein the relay
switches are turned on and off. 3. The test systemfor a sem conductor
according to claiml, the test systemfurther conprises: a primry

j udgnment processor that perfornms primary pass/fail judgment on the

sem conductor based on the digital‘ﬂé&gx%utputted fromthe calibration
processor; wherein the judgnent processor perfornms secondary pass/fai
judgnent based on the digital data judged to be passed in the primary
pass/fail judgnent erforned in the primary judgnent processor. 4. A test
system for la sefi kB uéﬂ@ﬂﬁ@mﬁo%u?pﬁ?@lC&W9Q%ﬂ°%iEhégsoﬂﬁ@mﬁfFﬂurality
‘of output termnals, the test systemconprises: a T/D converter that
converts ré&gdRse iR 15 chlirFed ttd WitkihytAE Qudicdl wegmbralsut putt ed
from the plurality of output termnals into digital data; an averaging
processor th& L& sest emgreapP rdaes

a multiplexer that multiplexes a plurality of
analog signals outputted from the plurality of output
terminals to reduce the number of signals;

an A/D converter that converts an analog signal
outputted from the multiplexer into digital data:
| an averaging processor that averages digital data
sampled multiple times by the A/D converter;

a calibration processor that subtracts a
predetermined offset value from the digital data
value outputted from the averaging processor to
eliminate systematic errors of the semicénductor; and

a judgment processor that performs pass/fail
judgment on the semiconductor based on the digital
data outputted from the calibration procesSor.

2. The test system for a semiconductor according to
claim 1, the multiplexer includes:

a plurality of transistor switches connected in a

tournament manner; and




sanpled nmultiple tines by the T/D converter; a calibration processor that
subtracts a predeterm ned offset value fromthe digital data 36 val ue
outputted fromthe averagi ng processor to elimnate systematic errors of
the sem conductor; and a judgnent proggssor that perforns pass/fai

j udgment on the sem conductor based on the digital data outputted fromthe
cali bration processor. 5. The test system for a sem conductor according to
claim4, the test .systemfurther conprises: a primary judgnent processor

that performs pritAar P $2i PrPUdGReh R oS S Her&&nilE6REIQST based on
the digital data qgtpuited fromthe calibration processor; wherein the
j udgnent prO&ESs i PePt Br g iddc SHddr5AnpAgEPFaiSV it M I Based on t he
digital datg judged to be passed in the primary pass/fail judgment
per f or med O ?ﬁinary j udgnment processor. 6. A test systemfor a
sem conductor that outputs anal og s[%nals froma plurality of anal og
output terni naV8eaRdditdit AfesrYnaritehem axs ukarnegd en adidgia®f - out put
termnals, the test systemconprises: a multiplexer that nultiplexes a
plurality 8 ahBPogeSitgralsteut part adserdmandugtarabceprefirghadi®og  out put
termnals to reduce the nunber of signals;
claim 1, the test system further comprises:
a primary judgment processor that performs
primary pass/fail judgment on the semiconductor based
on the digital data outputted from the calibration
processor;
wherein the judgment processor performs secondary
pass/fail judgment based on the digital data judgéd
to be passed in the primary pass/fail judgment
performed in the primary judgment processor.
4, A test system for a semiconductor that outputs
digital signals from a plurality of output terminals,
the test system comprises:
a T/D converter that converts response time
required to obtain the digital signals outputted from
the plurality of output terminals into digital data;
an averaging processor that averages digital data
sampled multiple times by the T/D converter:;

a calibration processor that subtracts a

predetermined offset value from the digital data




an A/D converter that converts an analog signal outputted fromthe

mul tiplexer into first digital data; 37 a T/D converter that converts
response tine required to obtain the digital signals outputted from the
plurality of digital output termnals ggto second digital data; an
averagi ng processor that averages the first digital data sanpled multiple
tinmes by the A/D converter and the second digital data sanpled nultiple
times by the T/D converter; a calibration processor that subtracts a first
of fset val V& hRUFERSt Tdiog (e RYRTP9iHe RHRRAGRAILE FPom t he
averagi ng pr.ocessor and subtracts a second offset value fromthe second
digital dafdiMAHIES oBYBLEREE 1T SR ENES aQér hhEnF P cenrdert 86/ agndo
elimnate systematic errors of the sem conductor; and a judgment processor
that performs passPEgMEn REPEPESOR the o chpemet BrsEd$ed Jon the first
and second digital data outputted fromthe calibration processor. 7. The
test system¥SHentseri cbREUEEHE cantbieli oy Pased aimmtdie thegibst system
further conprises: a primry judgnment processor that perforns primry
pass/fai | Paddmittpptiad Saninc ctdkibusedon processor.

5. The test system for a semiconductor according to
claim 4, the test system further comprises:

a primary judgment processor that performs
primary pass/fail judgment on the semiconductor based
on the digital data outputted from the calibration
processor;

wherein the judgment processor performs secondary
pass/fail judgment based on the digital data judged
to be passed in the primary pass/fail jﬁdgment
performed in the primary judgment processor.

6. A test system for a semiconductor that outputs
analog signals from a plurality of analog output

terminals and digital signals from a plurality of

digital output terminals, the test system comprises:
a multiplexer that multiplexes a plurality of
analog signals outputted from the plurality of analog
output terminals to reduce the number of signals:
an A/D converter that converts an analog signal
outputted from the multiplexer into first digital

data;




on the first and second digital data outputted from the calibration
processor; 38 wherein the judgnent processor perforns secondary pass/fai

j udgnment based on the first and second digital data judged to be passed in
the primary pass/fail judgnent perfarmed_in the primary judgnent

processor. 8. A test systemfor a sem conductor that outputs anal og
signals froma plurality of output termnals, the test systemconprises: a
probe card havinngrobe need] es that are noved to touch the plurality of
output terninal & d hotHRY¥ShoSF d LGN ARL T bS aheeReBBRalt Mefputer  or a
networ k; and a daughter board renovably connected between the robe card
and the mtrr?equ%%adFomﬁQFéilﬁl thee ndigef adosri@rerl ¢ eubRUgResr d

i ncl udes: a anaLog interface that receives a plurality of analog signals
out putted f RHRTaLdral oty 9 otr buputeatniteamsi nnk sughtehé gtk card
and outputs, the plurality of analog signals, a nultiplexer that multipl exes
t he pIurMiqﬁﬁ%ﬁalaﬂéFég signals inputted fromthe analog interface to

reduce the nunber of signals,
an averaging processor that averages the first

digital data sampled multiple times by the A/D
converter and the second digital data sampled
multiple times by the T/D converter:

a calibration processor that subtracts a first
offset value from the first digital data value
outputted from the averaging processor and subtrécts
‘a second offset value from the second digital data
value outputted.from the averaging processor so as to
eliminate systematic errors of the semiconductor; and

a judgment processor that performs pass/fail
judgment on the semiconductor based on the first and
second digital data outputted from the calibration
processor.

7. The test system for a semiconductor according to
~claim 6, the test system further comprises:

a primary judgment processor that performs
primary pass/fail judgment on the semiconductor based
on the first and second digital data outputted from

the calibration processor;




an A/D converter that converts an analog signal outputted fromthe

mul tiplexer into digital data, - 39 an averaging processor that averages
digital data sanpled multiple times by the A/D converter, a calibration
processor that subtracts a predetern pgd_offset value fromthe digital
data value outputted fromthe averagi ng processor to elimnate systematic
errors of the sem conductor, a digital interface that receives the digital
data outputted f n1the Ilbr tion processor and outputs the digital

data, and a jud h@ Ssoit gﬁgptp@HQﬁ@%S%%sE?ngFmﬁlﬁﬁﬁﬁﬂﬁaéh t he
sem conduct or on the digital data inputted fromthe digita
interface.Rfss%E; SQHQQQF@%1QﬂS%Fs%ﬁ1EBﬁdé@ﬁ@ﬁidﬁb@rﬁ?ﬁ@nﬁo claim8

the nul tipl gxer ifcludes a plurality of transistor switches connected in a
tournanent‘ﬁgﬁh dabar dngdgeshiteHe? PR&FRded Natthse ¥ BMarscati ons wher e
the plurality o tran5|stor swi tches are disposed; wherein the relay
_switches aP@%iffRul ohudamests pentormededn shist onimaTa 3ufosenduct or t hat
outputs digital signals froma plurality of output termnals, the test
syst em conpri¥esssor.

8. A test system for a'semiconductor that outputs
analog signals from é plurality of output terminals,
the test system comprises:

a probe card having probe needles that are moved
to touch the.plurality of output terminals;:;

a mother board connected to an external computer
Oor a network; and

a daughter board removably connected between the
probe card and the mother board;

wherein the mother board or the daughter board
includes: |

an analog interface that receives a plurality of
analog signals outputted from the plurality of output
terminals through the probe card and outputs the

~plurality of analog signals,

a multiplexer that multiplexes the plurality of
analog signals inputted from the analog interface to
reduce the number of signals,

an A/D converter that converts an analog signal

outputted from the multiplexer into digital data,




a probe card having probe needles that are noved to touch the plurality of
output termnals; 40 a nother board connected to an external conputer or
a network; and a daughter board renovably connected between the probe card
and the nother board; wherein the nothgy board or the daughter board
includes: a digital interface that receives a plurality of digital signals
outputted fromthe plurality of output termnals through the probe card
and outputs the plurality of digital signals, a T/D converter that

converts respon§& G2 EYRi PEACES So8t dilttt iRVeFgPesl Widrats Fabat t ed

from the digital interface into digital data, an averagi ng processor that
aver ages m%ﬁﬁ&ig%aTﬁftég | &R th Pl BRI AE® SPHRET® D converter, a
calibration processqr,.that subtracts a predeterm ned offset value fromthe
digital data vél Gé(idtlﬁr[ﬁﬁjt%%l PFBREERE tavidtdyi FigPpEBEESsGr to el ininate
systematic errors of the sem conductor and supplies the result to the
digital inPHFEErTRAICd Phdgrintvateeeison the Heriorhsdpass/ fail

judgnment on the sem conductor based on the calibrated digital data

i nputted frVehbtheWiRREhedi Aerr ddee averaging processor to

eliminate systematic errors of the semiconductor,

a digital interface that receives the digital
data outputted from the calibration procéssor and
outputs the digital data, and |

a judgmént processor that performs pass/fail
judgment on the semiconductor based on the digital
data inputted from the digital interface.

9. The test system fo? a éemiconductor according to
claim 8, the multiplexer includes:

a plurality of transistor switches connected in a
tournament manner; and

relay switches provided at several locations
where the plurality of transistor switches are
disposed;

wherein the relay switches are turned on and off.
10. A test system for a semiconductor that outputs
digital signals from a plurality of output terminals,
the test system comprises:

a probe card having probe needles that are moved

to touch the plurality of output terminals:




41 11. The test systemfor a sem conductor according to any one of clains
8 to 10, the test systemfurther conprises: a primary judgnent processor
that perfornms primary pass/fail judgnent on the sem conductor based on
the digital data outputted fromthe calkpbration processor; wherein the

j udgment processor perforns secondary pass/fail judgnent based on the
digital data judged to be passed in the primary pass/fail judgnent

performed in thg %gggggvgggggeggn%ggggs(¥é an external computer

or a network; and

é daughter board removably connected between the
probe card and the mother board:;

wherein the mother board or the daughter board
includes:

a digital interface that receives a plurality of
digital signals outputted from the plurality of
Qutput terminals through the probe card and outpﬁts
the plurality of digital signals,

a T/D converter that converts response time
required to obtain the digital signals inputted from
the digital interface into digital data,

an averaging processor that averages digital data
sampled multiple times by the T/D converter,

a calibration processor that subtracts a
predetermined offset value from the digital data
value outputted from the averagiﬁg processor to
eliminate systematic errors of the semiconductor and
supplies the result to the digital interface, and

a judgment processor that performs pass/fail
judgment on the semiconductor based on the calibrated

digital data inputted from the digital interface.
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11. The test system for a semiconductor according to
any one of claims 8 to 10, the test system further
comprises:

a primary judgment processor that performs
primary pass/fail judgment on the semiconductor based
on the digital data outputted from the calibration
processor;

wherein the judgment processor performs secondary
pass/fail judgment based on the digital data judged
to be passed in the primary pass/fail judgment

performed in the primary judgment processor.




