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1 DESCRI PT1 ONPROBE MARK READI NG DEVI CE AND
PROBE MARK READI NG METHOD 5 Technical Field The
present invention relates to a probe mark reading
device and a probe mark reading nethod for readin
probe marks formed on el ectrodes by exam ning 10 |mmm"
el ectrical characteristics of a _prescribed object.

Ji

B?ckgrounﬁ AWL Normal ly, in ogdéT to_exagine " *159159*

el ectrica characteristics of a sem conductor chi

forma on a “serconayetor vater, pin-shged est NN
sem conductor chip. Electrodes are typically nade *G00002*
fromal um num and_are _tégicall _covered in_an ~

i nsul ati ng al um nBRPB%i YBRKCBLAPLING P&VAEE BYD

oxi dation at the FRRBEOMABRaREARINE YRTHPRe test probe

is therefore pushed against the 20 electrode with a
certain anount of force in order to break through the

covering. As a result, prbeTRIZKS pia@ntact inprints)
are fornmed by the test probe. A determ nation can then

be made ashkopwhekher iakeRdtont Relkesk REOBEpRasebaark

correctly pushed against the 25 electrode by reading

probeeadikgcdaditeoasdsacphrabe mark reading method for
reading probe marks formed on electrodes by examining
electrical characteristics of a prescribed object.

Background Art
Normally, in order to examine electrical

characteristics of a semiconductor chip formed on a
semiconductor wafer, pin-shaped test probes are pressed
against electrodes within the semiconductor chip.
Electrodes are typically made from aluminum and are
typically covered in an insulating aluminum oxide
covering formed by oxidation at the time of examina-
tion. The test probe is therefore pushed against the
electrode with a certain amount of force in order to
break through the covering. As a result, probe marks
(contact imprints) are formed by the test probe.
A determination can then be made as to whether or not
the test probe has been correctly pushed against the
electrode by reading probe mark conditions such as
the presence or absence, position, and depth etc. of

a probe mark.

In the related art, devices for observing
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the presence or absence, position, and depth etc. of
a probe mark. In the related art, devices for
observing 2 conditions of probe marks using a
m croscope, devices that take photographs of the
probe marks, and devices that take pictures of the
probe marks using a CCD canera 2xist as probe mark
readi ng devices for reading 5 €onditions for probe
marks. I n Japanese Patent Laid- open Publication No.
e mark readiaﬂ device is disclgsed
Pe

Hei . 5-3230 a ob

nher EOBTEER RS PR R A KonUREREht sBhF EBRAGRE or GeVices
hi i t L .

o PRt s Rk 2@?%%3%?%#“3% o ofh8 BE30E phIRINSand deyices

oS oHEsL T o #%ﬁ%ﬁ‘%ﬁﬁ%ﬁ%ﬁﬁ; S hFRs S0 RLAY Q”ECD

conf i QUL 24 T Op; s R0USs ldgf%é 02 k OPed 81 Ay pagbfcegmfgr' feading

checked and tenporal changes in test probe

Pi N- P6LSSUL En aNfo Pi Pr&be fhsraN ben NBRBIREse 1PaVéhb Laid-
devi ces detecting targets different from the

el ecopenieBybblcht bsn for Bxanpbe328apeai pspeetmagk reading
devices for inspecting repetitive patterns discl osed

in dJdepbdesks Rat eptosed dviopes Pubtmtadnductor wefer on
9-222311 (and the correspondi ng US Patent No.

5, 808h 7a) SempeRNPACHRE | ¢hbps detectPBRedeis cegunibed on
detecting alignment marks on a wafer as disclosed in,
for @xarp¥e; JHPAIRICPFRIRed Dui B bbed PLEIVERS| @h probe
No. Hei . 1?-281 29, o sanpl e surface_scannin .
deviBREXT of O EFREM M i $OF LOFRF e Yl bddFed GRMBF 2 SRes

on atgggegtggééaggﬁ displayed in an appropriate manner.

With this configuration, age deterioration in a probe
mark is checked and temporal changes in test probe
pin-pressure and pin-shifts can be managed.

With devices detecting targets different from
the electrodes, such as, for example, tape inspecting
devices for inspecting repetitive patterns disclosed in
Japanese Patent Laid-open Publication No. Hei. 9-222311
(and the corresponding US Patent No. 5,808,744), mark
position detection devices for detecting alignment
marks on a wafer as disclosed in, for example, Japanese
Patent Laid-open Publication No. Hei. 10-281729, or
sample surface scanning devices for examining for
foreign bodies or blemishes on a wafer surface
disclosed in, for example, Japanese Patent Laid-open
Publication No. Hei. 10-281729, a target is sequen-

tially photographed by moving the target and emitting
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25 disclosed in, for exanple, Japanese Patent

Lai d-open Publication No. Hei. 10-281729, a target is
sequen- tially photographed by noving the target and
emtting 3 a flash of light at the position of the
target in a synchronized manner. However, with the
probe mark readi ng device of th related art

di scl osed in, for exanple, Japariese Patent 5
Publ i cati on Lai d-open No. Hei. 5-3230, it is necessary

to carry out posjtioning by having a user nove the
sem %ﬁ%?ﬂ o‘?PV\}an%tFt n%‘ﬂn‘i}é% RS R eRgef etlee LR3rephLin
probe marks formed on the el ectrodes can be directly

obset ved ot - Phibt oY raphed. - However, in sone cases there
10 may beH%rQ?%é fg%%ée€$egégégguﬁgggsréggﬁggeﬁlvicesof the

hundr eds ols e nmar ks on wafl er "a

a whal £:¢ 8pdy Feagl i d ey pfr?,beJT@Pré(§ar{?;|5\1/§? at J%&gguilé@ei Patent

both time-consum ng and troubl esone. eov

deviggs) f 04t Ol ecd i ddbged af@etydi fferemto, 1o F19MEBessary
el ectrode, that nove the target in the manner

desctd heglr apovier Wb d £t L akimg By SRV B5g 0 wHOE 0gsPdhshe
al so exist (for exanple, refer to Japanese Lai d-open

Publ s erai ¢ @mdiNot o Hewa £ O 222RIted Japaneseadali gt Opeso that

Pat ent Publication No. 10-281729, and Japanese Patent

20 Peidbe avd s Noormded (ol 151826283t roddenrdamgoe odi hesely
devi ces, photographing can take place in a short

per i REDFVEQ rel \RPRAHRAT IR t riint esoneln oseme ¢aees there
However, with these devi ces, photographing is_repeated

at tPRY Sfvel TR i D A W HHOE G APPRMES | 5° carfeedidreds

of thousands of probe marks on the wafer as a whole
and reading the probe marks one at a time is both
time-consuming and troublesome.

Moreover, devices for detecting a target different
from an electrode, that move the target in the manner
described above while taking a series of photographs
also exist (for example, refer to Japanese Laid-open
Publication No. Hei. 9-222311, Japanese Laid-open
Patent Publication No. 10-281729, and Japanese Patent
Publication No. Hei. 11-326233). According to these
devices, photographing can take place in a short
period of time without being troublesome to the user.
However, with these devices, photographing is repeated
at the same period and a photographing is carried out
at a high-speed by making the picture-taking interval
fixed. Therefore, as with electrodes, the arrangement

is unlikely to be at equal intervals, and it is not
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25 at a high-speed by making the picture-taking
interval fixed. Therefore, as with el ectrodes, the
arrangenent is unlikely to be at equal intervals, and
it is not 4 planned to take pictures at high speed of
a target for which arrangenent position may be
changed (depending on the wafer). The above devices
therefore cannot be easily used as devices for
reading a multiplicity of 5 probe marks fornmed at a

PSS Sheri aten, BUISL ADACEEL SRS co.
[ ' ith i in th t f hi .

o SEELTS el ELSHPES, L 1 SRR TRl rgins

f 10 I 1]

o TP TR, 10 GRF el e PO LLORBL Budt oo

gg{géé@h%é@dtﬁt&ev%% CRLE T R Qg LR ﬁ@g@{ﬁﬁ@ﬁ%%

i's not nmade I n an ectrode of a thickness t

IS ystighd Yind fkd heo BR&kerat of MNEL 1 L1 O @I &F COTEBHrodes .
plurality of probe marks 15 are therefore forned on an

el ect r oderthethe hasibeescestibyest ed tReanphbéeal bEyt Ohes
tests. It is therefore difficult to determ ne which

of aipdpeatidys o reradnerienrdist | s alpeodes hmg kw ot med

by the final test. It is, however, possible to

det e¥mérRasde bosthe orspdctheo D0 prlobe teak are. tésoad

I mges photographed for the electrodes by performng

a di¢¥erehte@ bperand onlth the xermpdexkt yrontesgecrient .
before the final test and, an image for after the

testCATONENRTEC tHIS RO D" Ot 13 ef 2B P HRE at f o eEefore
eXtr§%§%é§é'£“ﬁf¥¥%%”g{m% time to be parallel while tests

are carried out to ensure that a hole is not made in an
electrode of a thickness that is usually in the order
of one micron are common. A plurality of probe marks
are therefore formed on an electrode that has been
subjected to a plurality of tests. It is therefore
difficult to determine which of a plurality of probe
marks is a probe mark formed by the final test. It is,
however, possible to determine the position of the
probe mark etc. from images photographed for the
electrodes by performing a difference operation in
pixel units on an image for before the final test and
an image for after the test. However, this kind of
difference operation is extremely time consuming.
Disclosure of Invention
It is, therefore, an object of the present

invention to provide a probe mark reading device and
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25 Disclosure of Invention It is, therefore, an object
of the present invention to provide a probe mark
readi ng device and 5 probe mark readi ng net hod for
reading a probe mark w thout posing a great deal of
trouble to a user and in a short period of tinme. It

i s anot her object of the presen% invention to 5
provi de a probe mark readi ng device and probe nark
readi ng nmethod for determning a position or the |ike
of the probe mark rapidly from an inage obt ai ned by
phot%@?g%ﬁpﬁﬁkaﬁe%? @r%%%b°¢m€%¥d¥%ﬁ 129 ohePBPRCT2 Bk

the present invention 10 there s _provided a probe ,
mar K77 B0 P BT e F87o2T AT ho T wHERUE LSt 1Age Voof and in
elecéréﬁgitcggfﬁg effstjgs of a target object having a
plurality of el'ectirodes, ~probe marks forned on the

el ectrodesgy irQi§n|8‘|€l¥é£eobf9g9rJ:?e’éh?gﬁrEEEHm PAVLAYion to

mechani sm whi ch | um nates 15 an el ectrode as a

phot9gs el NG b 26198t mAARNEe 4 BEng PAEY BEE t¥n@f probe mark
el ectrodes; a photographi ng nechani sm which

phot bg@phs métheastopadétOfmtih@astpOSEL iGhestroe 1ike
illumnated by the illum nating nechanism at a

phot @fr tapdhi prgolpo snd 1 lonr d hisd Bwf £ tam odot al mageragiet 20ned by
informati on of the el ectrode,.the photographi ng

me ¢ helind spg hapingne uppl ¢ kecwiede an i mage of at | east one

el ectrode for a predetermned period of tinme at the

phot ogr aphf #@r pbR¥ t Fenona peeeeyraphthg pPaegert invention,

osition changi ng. nechanismto sequenti al l | ace at
Feasﬁh%ﬁ% is pgkvéked a probe marqueading gégﬁce for

reading, when testing electrical characteristics of

a target object having a plurality of electrodes,

probe marks formed on the electrodes. This device
comprises: an illuminating mechanism which illuminates
an electrode as a photographing target among the
plurality of electrodes; a photographing mechanism
which photographs at least part of at least one
electrode illuminated by the illuminating mechanism

at a photographing position thereof to obtain image
information of the electrode, the photographing
mechanism being supplied with an image of at least one
electrode for a predetermined period of time at the
photographing position; a photographing target position
changing mechanism to sequentially place at least one
electrode as a photographing target among the plurality
of electrodes at the photographing position of the

photographing mechanism; and a memory which stores
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25 el ectrode as a photographi ng target anong the
plurality of electrodes at the photographing position
of the photographing mechanism and a menory which
stores 6 the inmage information obtai ned by the

phot ographi ng mnechanism According to the first
aspect of the present invention, there is provided a
probe mark reading 5 device for~readi ng, when testing
el ectrical character- istics of a target object having
a pluraljt of,%glectrodes, grobe mar ks forned on the

el ect Mo ded I B O THPHHEP et kE 3 HARA Y deVs RN b RRRERY

an illum nating mechanismwhich illum nates an
el edt¥ 2" photo 10 graphing target anong the

pl ur al 1€ ya 08 S gt T 0desy . 2 PhOL 0gL BpAL NG TEGDATL M0 e

whi ch phot ograpns | east eas

el ectrade i 4l uninated; by, the qd4 1y natd ﬂgafffcf‘éé‘&ﬁ%
at a photographing position thereot to obtain iInage
i nf aptdONF OF Bl gctndle, £ dor 1he PN 081 @Phi Maracter-

mechani sm bei ng supplied with an image of at | east

one ®deicdd asie 4 ofa Py eskef ekt e ngpek ipruedl 1t yreo At

t he photographi ng position; a photographing target
posidlent oddes ngrotee heant lssn forsedjuenttled |glgpttacedas. This
| east one el ectrode as a 20 photographi ng target anong

t he piebealnayk ofead ory rdeleisce atonpel gt o aphlwginating
position of the photographing mechanism and a nmenory

whi dre@tarexn tel ¢hhagel uniaremtdpre bt tf okl &y @ hehoto-

phot ogr aphi ng mechani sm The probe nmark readi ng device
aCCCﬁQﬁgﬁqu)Qqﬁget among the plurality of electrodes;

a photographing mechanism which photographs at least
part of at least one electrode illuminated by the
illuminating mechanism at a photographing position
thereof to obtain image information of the electrode,
the photographing mechanism being supplied with an
image of at least one electrode for a predetermined
period of time at the photographing position; a
photographing target position changing mechanism
to sequentially place at least one electrode as a
photographing target among the plurality of electrodes
at the photographing position of the photographing |
mechanism; and a memory which stores the image
information obtained by the photographing mechanism.
The probe mark reading device according to the
first aspect preferably includes at least one of the
following (a) to (h) or some of them.

(a) The photographing target position changing
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25 first aspect preferably includes at |east one of
the followng (a) to (h) or sonme of them (a) The
phot ogr aphi ng target position changing 7 mechani sm
sequentially places an el ectrode as a photographing
target anong the plurality of electrodes at the

phot ogr aphi ng position at a ti gap not shorter than
atime required to photograph the electrode with 5 the
phot ogr aphi ng mechani sm (b) The illumn nating

npch%9i3n1conpr|sg§ a flash _for enittin a flash of

| i gHRECRAY T TR bl BiPL3Fghia R o L eChredRt 2% nf ned
POt A HET LR et 8 e T CRETEO phot S abF T e
bre 41 ats S BRI R AL I e rbre e (5 o ces
ey, i tt[l*’fﬁlé Che Qi OF &F é@y@#’é%%%‘fﬁﬁmtﬁé o§leoc?trode with

concerni ng T'ayout positions ural it

el eciHOAaso 1y tden 1rdd Ot 2gh, and a trigger 15

nmechani sm whi ch specifies a | ayout position of the

el ectrode($p Tige phDl @t Bphtly bye tien Phet OGHEPIEEY a flash
mechani smon the basis of the |ayout information

st orfedr emni i thiengreanof bg sfandf whisyht heapdhodrogrsapdi fiash of
target position changi ng nechani sm noves the

el ectidte &3t tshee DgOgreap ewi adrglett iree twiei le the
phot ogr aphi ng position, instructs the photographing

mec i S ade phot'drt apetoqupPITg praotee akk Rt the

devi ce further conprises a probe mark checkiqg,
mec R S LR RO sk yhGres to supply a sensed image of the

- ' i ven f
non adcefleecatsltveonneesse/ldeec]:ctefotolle etoestsneo phaotographing mechanism,

(c) The memory unit which stores layout informa-
tion concerning layout positions of the plurality of
electrodes on the target object, and a trigger
mechanism which specifies a layout position of the
electrode to be photographed by the photographing
mechanism on the basis of the layout information stored
in the memory, and when the photographing target
position changing mechanism moves the electrode as the
photographing target to the photographing position,
instructs the photographing mechanism to photograph.

(d) The probe mark reading device further
comprises a probe mark checking mechanism which
determines non-defectiveness/defectiveness of a
predetermined probe mark included in the image on the
basis of the image information stored in the memory,

wherein the probe mark checking mechanism includes
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25 predeterm ned probe mark included in the i mage on
the basis of the image information stored in the
nmenory, Wwherein the probe mark checki ng nmechani sm
includes 8 an initial vector cal cul ati ng mechani sm and
probe mark non-defectiveness/defectiveness

determ nation nmechanism the initial vector

cal cul ati ng nechani sm serving f0 calculate an initia
vector froma position 5 of a pre-regi stered node

probe mark to_a position of_ a probe mark fornmed on a
pr ed®? et el eV ectPbded hrvhyt LEhieprRAL fRyapf probe
el ectrodes, and_t he, probe mark non- , _
deféE%¥%e%%%é?%%?%%%?%%ﬁ%%édﬂé?%FhY%%??%ndﬁE%ﬁ%hP§H+on
serving to.deterg1ne mfetger 0{ not ﬁ pioge mar k hani

f or MBECAO bt nelel Eotr dUe PROTOLr ZPHEU By  PHeNeChanism
phot ogr aphy, ng, g%fé‘@fé%” %5‘ 1 peal od %é{%?. from a position
predetermned determna- tion range 1 ncluding a

PositFon hpea difecltOf RBGe1 db8LBECRa Pk tH€al BhEiRlon of
vector fromthe position of the pre-registered node

probg pBéKe rehaki PErhdd adn 15 g egétoeridedf 8168t rb&&8Mmong
the predeterm ned el ectrode. (e) The probe mark

checkhagp nechnnt gmo f el b€t rodds) ughes ehprobebseah&rk non-
position determ nati on nmechani sm which determ nes

whet defeot i vete sis pdebectbvéneds t deteshbcst bde mechanism
phot ogr aphed by the photographi ng nmechanism 20 is

| ocasedvimg at preelee snime@edheegéonosenot nat peobei mankt yormed
of an edge of the electrode. (f) The probe mark

checki nghereehedt 5o UPRAEPIrapkeddey Bhel BSTPEEARhERT
header generatjng nechanism_  the classification ,
headBFCly@mes Bt + Higl Aedhemi $ht&ER v ngredetermined determina-

tion range including a position in a direction and
distance of the initial vector from the position of
the pre-registered model probe mark relating to an
electrode different from the predetermined electrode.

(e) The probe mark checking mechanism further
includes a probe mark position determination mechanism
which determines whether or not a probe mark of the
electrode photographed by the photographing mechanism
is located in a predetermined region set in the
vicinity of an edge of the electrode.

(f) The probe mark checking mechanism further
includes a classification header generating mechanism,
the classification header generating mechanism serving
to generate classification header information including
identification information which identifies each

electrode among the plurality of electrodes and
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25 to generate classification header information

including identification information which identifies

each electrode anong the plurality of el ectrodes and

9 determ nation result information of the probe mark

non- defectiveness/defectiveness determ ning

mechanism and to store the classification header
information in the nenory in rélation with the i mage
informati on of each 5 electrode. (g) The initia

vector cal cul ati ng nmechani sm includes a detection

nmech@fF e WA Ehodetr ettt alpf obBat Harkoff Bhaedrphe mark non-
testing the electrical characteristics, .b ,

ol HPSET g S e s B El B E U ke R hadRY sgechanism, and
i nformation tored_in.the nor f the_el ectrode,

the TETeEErs ShEcripatt EFalTaR HrafrF chiRaFEThigh in che

t est d: 1 he | [ |0 t e
photiarabhes Fetoresh ot Phothhalufas, rREgpRat i68%s eacn
charagterisghics, and a cal cul ati ng mechani sm whi ch
calculates an initial 15 vector fromthe position of

the pre-regjstgeednipdel verobe BRIKuLAt@ngosLEhEAigh

the probe nmark detected by the detection nechanism

(h) Theludesial dyestotogahethanhi sig WRCOBANESIRCts a probe
calculates the initial vector froma position of each

20 pnarkegfistreeedopodest pnobehave kecet Atabhgcharacteristics,
spondi ng one of the four electrodes |ocated in the

vi cilpvttebcotiatbrper sdbffehentesheteeget the amposition

of a probe mark forned on each of the four electrodes,

and #hECHRIBEOREr Kt PR dEf el ¢ VieereeEY defBcthgepbgstrode the

electrical characteristics of which have been tested
and the image information of the electrode photographed
before testing the electrical characteristics, and

a calculating mechanism which calculates an initial
vector from the position of the pre-registered model
probe mark to a position of the probe mark detected by
the detection mechanism.

(h) The initial vector calculating mechanism
calculates the initial vector from a position of each
pre-registered model probe mark relating to a corre-
sponding one of the four electrodes located in the
vicinities of corners of the test target to a position
of a probe mark formed on each of the four electrodes,
and the probe mark non-defectiveness/defectiveness
determination mechanism determines whether or not the
probe mark formed on the electrode is located within a

predetermined determination range including a position
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25 determ nati on mechani sm det erm nes whet her or not

the probe mark fornmed on the electrode is |ocated
within a predeterm ned determ nation range including

a position 10 in a direction and di stance of the

initial vector. According to the second aspect of the
present invention, there is provided a probe nmark test
device for testing, when testﬂﬁb el ectrica
characteristics 5 of a target object having a
plurality of electrodes, probe marks fornmed on the

el ect odledl rahel P obed Nk ktanedtofeviie el tbhpr i se8ctan-
initial vector calculating mechanismwhich cal cul ates
an initialCIRELLPIf FBNnT RS pBEFPROn2BPeat pPh- FRGi BFEPERT
node| pro@e mark to 10 a gosition of a probe rg devi
f or ned” TR RO Br eddT BT nt hedt O et 4T rd Rt ARDrgR T heteSt device
pIurP$ Ly, Qﬁiﬁ%?0§ﬁ8 € s@fﬁ ael@éfpfcg?rgh racteristics
non- def ecti veness] def ect1 veness det eF i ha- 11 on

Mechani $M MO G &M Res: el hetu pL1 POy %@p%ﬁ‘g@tl%odes,

mar k formed on the el ectrode” phot ographed

phot ©gs e hh 1k SrEEhANE $Ndh St hOCat &6k Mbadi N arE eged8E -mark
m ned determ nation range including a positionin a

di r eggsondentcdi sémpeesof : the imitial vestor &4Douliébeng
position of the pre-regi stered nodel probe mark

rel atécigan Dsrarwiel @ctcaieuthféeramtifitobal heec20r from
predeterm ned el ectrode. According to the third aspect
of therpsEsern of nvapré¢ oregisieeecd snedelipeeba maobeto
mark reading nethod for readi ng, when testing _

el ec? rPeyl t Earakt2re7@e dea bl FOXBRGedn objeg¢determined

including a glurality of ,
electrode among the plurality of electrodes; and a

probe mark non-defectiveness/defectiveness determina-
tion mechanism which determines whether or not a probe
mark formed on the electrode photographed by the
photographing mechanism is located within a predeter-
mined determination range including a position in

a direction and distance of the initial vector from
the position of the pre-registered model probe

mark relating to an electrode different from the
predetermined electrode.

According to the third aspect of the present
invention, there is provided a probe mark reading
method for reading, when testing electrical character-
istics of a target object including a plurality of
electrodes, probe marks formed on the electrodes.

The probe mark reading method comprises: (al)

placing an electrode at a photographing position of
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25 el ectrodes, probe marks forned on the el ectrodes.
The probe mark readi ng nethod conprises: (al) placing
an el ectrode at a photographing position of 11 a
phot ogr aphi ng nechani sm (20); (a2) illumnating by an
i 1lum nating mechanismthe el ectrode placed at the
phot ogr aphi ng position; (a3) photographing the

illum nated el ectrode with the ot ogr aphi ng nechani sm
5 and outputting inmage information obtained by photo-

0 B0 ALE, PSP, TEE L, S 18 SUBELLEE
e L T el LR Pl e B0

o PR o TR LB PR S5 S e
comr e sisebcoetzercagtytde (oLl gu i ddh g flenansor

i ncl e so seueni h@l 1iadd ach AGrbdieiop! sb@d14¥d %y photo-
el ectrodes at the photographing position at a

pr edgt &1 med Wi@%mﬂfﬁ@rm@mimaﬁdﬂﬁﬁ%upplied
ensure a tine gap not shorter than a photographing
ti mewittguan ethdge acfjuiie ohect nage. d20ifg)a Theed@l¢rmined
includes emtting a flash of light toward the
el ecpended fof ime edet ke nimede peet vebefis tioehe tphoto-
supply an i mage of the electrode to the .
phot DErRIped 5 3139 N e chede 5y ng kdnd asyodbt@rphai igage
non- def ecti veness/

information.

The invention provided according to the third
aspect of the present invention preferably comprises at
least one of the following (i) to (l), or a combination
of some of them.

(1) The (al) includes sequentially placing the
plurality of electrodes at the photographing position
at a predetermined moving speed determined in advance
to ensure a time gap not shorter than a photographing
time required to acquire one image.

(1) The (a2) includes emitting a flash of light
toward the electrode for a predetermined period of
time, to supply an image of the electrode to the
photograph-sensing mechanism.

(k) (ab5) determining non-defectiveness/
defectiveness of a probe mark formed on the electrode.

The (a5) includes: (a5-1) calculating an initial vector

as a vector from a position of a pre-registered model
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25 defectiveness of a probe mark forned on the

el ectrode. The (a5) includes: (a5-1) cal culating an
initial vector as a vector froma position of a
pre-regi stered nodel 12 probe mark to a position of a
probe mark fornmed on a predeterm ned el ectrode anong
the plurality of electrodes; 32g (ab-2) determ ning
non- def ecti veness/ defectiven of the probe mark,
determ nation of 5 non-defectiveness/defectiveness of
the probe mark including determning whether or not

t he RFOMR TaFk £9 o RPE P IheL kel RY THO't of? HpFe o

O LS BDSL e BLER01 0. recherl S ool g NI

Do 1SR 1581 030, A0 900 L ASE L Lo
b : ' t '

provge Bk telating Loy 2 sheciofe dliLeent 5o

phot,agr aphi Oig: PRENAN AT8 £ DOt AEaRhS, & e dh £4i88 hamge

of a probe mark on 15 an electrode as a

phot gk BRI KlY - SENSHIh 113 It e t L 05 #li 6k tond her Siodirhdrk
aspect of the present invention, there is provided a
pr obfo tig K dresthered hask r ede tisd t drgr apthed Bbesthdgohoto-

el ectrical characteristics of a target object

i nclahpiyl reg phectzdn ism of s el ecd tades] t12h pr geedeardsmined

formed on the el ectrodes. The probe mark testing '

met IR eoprdteen (dHge chnelndinhg? avrs Hitoml invacdbrection

as a vector froma position of a pre-registered node

pr o Fred kS # 3N ee olsi thont Bt k2 brotet arkr 9okl Popiaion of

Predgterm e & St 1 O95ETP ' G i Ma¥ @ LYaflng to an
electrode different from the predetermined electrode.

(1) In the (a3), the photographing mechanism
photographs a predicted image of a probe mark on
an electrode as a photographing-sensing target.
According to the fourth aspect of the present

invention, there is provided a probe mark test method
of testing, when testing electrical characteristics of
a target object including a plurality of electrodes,
probe marks formed on the electrodes. The probe mark
testing method comprises: (bl) calculating an initial
vector as a vector from a position of a pre-registered
model probe mark to a position of a probe mark formed
on a predetermined electrode among the plurality of
electrodes; and (b2) determining non-defectiveness/

defectiveness of the probe mark, determination of

non-defectiveness/defectiveness of the probe mark
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25 el ectrodes; and (b2) determ ning non-defectiveness/
def ecti veness of the probe mark, determ nation of

non- def ecti veness/ def ecti veness of the probe mark 13

i ncl udi ng determ ni ng whet her or not the probe mark
formed on the electrode is |ocated within a predeter-
m ned determ nation range including a position in a
direction and di stance of the inmitial vector from 5
the position of the pre-regi stered nodel probe mark

relating to an electrode different fromthe -
pr edJerf%Jrg =% %?%%?W%@g%eﬁ%eow%tt&? REP R dnark

i ded ' he f h ,of.th
et R e TR RS AR AP i TR TR PR s
N ' ¢ > &
contiiadd o St ag e dfes Madled el Rit
probe gRF&-t Pfnthigy edifﬂ%ﬁ)cg@ o {pcated im ?vector from

predetermned region set in the vicinity of an edge

of thee ebeetf PEI8. o A K) p kDD e PLSEE Bddi N d OB ) probe

classification header information including

I nf afiaek | el aigd t slend | &1 @St r&de ha £f Bst ¢ oglef bomnghé he
plurality of electrodes and information concerning

det epredeat e oninéd tdibe¢bh2gdand storing the

classification header information in 20 relation to

each el ecThederob¢ojafhet¢dll)mendddesevifdd 1dccording to
detecting a probe mark, formed on the electrode bg

t estihgy g%r@p ettPeeal cEhbhacreesont cknveytion preferably

calculating a difference between the inage i nformation
further includes any one of the folldwing (m) to (p) or

some of them in combination.

(m) (b3) determining whether or not the probe mark
of the electrode is located in a predetermined region
set in the vicinity of an edge of the electrode.

(n) (b4) generating (b4) classification header
information including information which identifies
each electrode among the plurality of electrodes and
information concerning determination of the (b2) and
storing the classification header information in
relation to each electrode.

(o) The (bl) includes:

(bl-1) detecting a probe mark, formed on the
electrode by testing the electrical characteristics, by
calculating a difference between the image information
of the electrode the electrical characteristics of
which have been tested and the image information of

the electrode photographing-sensed before testing the
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whi ch have been tested and the image i nformation of

t he el ectrode phot ographi ng-sensed before testing the

14 electrical characteristics; and (bl-2) calculating

an initial vector fromthe position of the

pre-regi stered nodel probe mark to a position of the
probe mark detected in the stebhibl-l). 5 (p) The (bl)
includes calculating the initial vector froma

position of each pre-registered nodel probe mark

rel st agt¥bcal cohr eapbnbi nglene dRAf oRt-2 kbl ezt¢blesing an
located in. the vicinities of corners of the test ,

tar gER b2 h PoSFer ohrof BPriodpel hbek ¢brhe bRe-ipJistered
each_of ihe four el ectrodes, and the I ncl udes

2
det PRI - ARStPRF X oF © ndt PAS b b2 ﬂgggh oPhee dReF ke
e!ec&ggggtég 190@ﬁgdsyé%hgg%§1 redet erm ned det erm na-
t a positio

ion"range i ncl udi ng “in a direction and

distance 96) Liel bt} AlndeGU0L cdPBLELnDRSRL! PhLPTa)

of D!ravvin. FI G IS a view show ng :
confygurati PRohof pésProbe aﬁrga&r_@aaf@gr%gyé@@r@é f8del
enbodi nent of the " present invention. Fl 2A, 2B are

a Vigwobé | etk até Dgt BnPhod 0gr éPhre ZHohAIN PSRt bONEShir
the enbodinent. FIG 3 is a block view show ng an
out | ¢ hecofodas coata ged at m onhé ovi@i cotpes es £ ofothers of the
enbodinent. FIG 4 is a block view show ng the
conftget atdopeof td uncpéonsiof af conputlee mdrkhformed on
enbodi nent .
each of the four electrodes, and the (b2) includes
determining whether or not a probe mark formed on the
electrode is located within a predetermined determina-
tion range including a position in a direction and
distance of the initial vector.
Brief Description of Drawings
FIG. 1 is a block view showing a configuration for
a probe mark reading device of an embodiment of the
present invention.
FIG. 2A, 2B are a view illustrating a photograph-
ing operation of the embodiment.
FIG. 3 is a block view showing an outline of
a configuration for a computer of the embodiment.
FIG. 4 is a block view showing the configuration
of functions of a computer of the embodiment.
FIG. 5 is a view illustrating an operation for

generating a trigger signal St of the embodiment.

FIG. 6 1s a schematic view illustrating
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25 FIG 5 is aviewillustrating an operation for
generating a trigger signal St of the enbodi nent.
FIG 6 is a schematic view illustrating 15 a

rel ati onshi p between phot ographi ng position and
menory address of the enbodinent. FIG 7 is a
schematic view illustrating trinmmng processing of
the embodiment. 5 FIG 8 is a fiwchart showi ng the
processing procedure relating to a photographing
operation for the conputer of the enpodinment. FlIG
i's a?v¥%%@%h%%ﬁ%§?aﬁe@%%%%IRbQﬁo%ﬁﬁpmh@% Eﬂslﬁh%muﬂm%g
an image taken for two el ectrodes 92a, 92b of 10 a

modi TEEF ¥ &S oot e @Bt MMt FI G 10 is a view

Caken TortTG0r aha 4 B4 ?manﬁfacifjr%vaeﬂs,%%%t@%lwgﬁrlmmmg

t aken for
nmodi 0 nt 15 Best WMbde for
Car réfgge%ﬁq?héfl%@%n e Tol lowing is a

detai | ed ﬁﬁécrepigog f%%@haf@f §1‘58\U£ﬁgt9hé her3pReBdRg

drawi ngs, of a preferred enbodiment of the present

i nVe{{):fé@ékﬂuﬂe vesedhg Gewfa gp%@tt,cb@fla&%@ Gpdrdsién for

bl ock view showi ng a configuration for a probe nmark
readtig dempoeed ©f e esiosk imait of the present

i nvention. The probe mark readi ng device 1 for reading
probe marREGf 0P mes anvietecshowesgoén seampbadofteon image 51
chi ps contained on a seni conductor wafer
including an image taken for two electrodes 92a, 92b of
a modified example of the embodiment.

FIG. 10 is a view showing an example of an image
including an image 51 taken for four and a half
electrodes 92a-92e of a modified example of the
embodiment.

Best Mode for Carrying Out the Invention

The following is a detailed description, with
reference to the appended drawings, of a preferred
embodiment of the present invention.

1. Overall Configuration

FIG. 1 is a block view showing a configuration for
a probe mark reading device 1 of an embodiment of the
present invention. The probe mark reading device 1
for reading probe marks formed on electrodes of
semiconductor chips contained on a semiconductor wafer
90 comprises a CCD camera 20 for taking images of

the semiconductor wafer 90, an optical unit 21 for

optically enlarging an image of a location to be
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the sem conduct or wafer 90, an optical unit 21 for
optically enlarging an image of a location to be 16
phot ogr aphed by the CCD canmera 20, a |ight source 30
for illumnating the | ocation to be photographed by
the CCD canera 20, an X-Y stage 40 including a
nounting table nounted with t he® seni conduct or waf er
90 and being 5 capable of changing a position to be
hotogra hed by the CCD canera 20 by noving the

nmounPiAg ?ﬁﬁPEe?nbént&?d??@c??@ﬁr%n% a ¥- HigﬁEtFBHrce 30

t 10, f t l th b
A T LA Bl e o o

i h fi d
o S BoRREL o0 ot b %@”iﬁwgggdaaéﬁguﬁ%gﬁw
Wthtgﬁg dﬁSHhEQ&‘dHﬂﬁrt fgém%o%‘g gfaaf gsgogﬁd being

prescri portions of the sen con

enla&9§gbp¥ ofhéhgﬁéiﬁged ¢5sgéloh €0 b@agﬁéte rgpﬁed

vicinity of 15 prescri ectrodes, a plural

whi chy afBe CODt 8a&ga 090 t bg ﬁ@ﬂlﬁ@nﬂwétﬁéuﬁbi@gmtéblé in
the sem con- ductor wafer 90, as two-di mensi ona

I mges Yasdedeotniant sngoervysidpgnatt Shnfrondthecsappuéer10 for
10, with two- dinensional inages obtained as a result

of thPst20l phogoghaphiboge bei hy Dsit pakéerdtlast abhenagis no
signal Si. Specifically, the CDD canera 20 takes a

pi ct bighbysowpeni agher shiver etheulight nsouree TOD

canera 20 at the tinme when a trigger signal St is
provided ThﬁdCFHeﬁamﬁFés?ﬂglﬁhEl§ﬁat@EraaP¥@$Céle§sh

g is enmtted
sition above the X-Y stage 40 mounted with the

semiconductor wafer 90 and takes images of prescribed
portions of the semiconductor wafer 90 enlarged by
the optical unit 21, i.e. images of the vicinity of
prescribed electrodes, a plurality of which are
contained on the semiconductor chip within the semicon-
ductor wafer 90, as two-dimensional images based on

a trigger signal St from the computer 10, with two-
dimensional images obtained as a result of this
photographing being outputted as an image signal Si.
Specifically, the CDD camera 20 takes a picture by
opening a shutter built-into the CDD camera 20 at the
time when a trigger signal St is provided, and then
closing the shutter after a flash of light is emitted
by the light source 30 (described later). The CCD
camera 20 is a photographing device utilizing a

monochrome or color Charge-Coupled Device (CCD) as



25 by the light source 30 (described later). The CCD
canera 20 is a photographing device utilizing a
nonochrome or col or Charge- Coupl ed Device (CCD) as 17
a phot ographi ng nechani sm However, it is also
possi bl e to use sensing devices utilizing Metal Oxide
Sem conductors (MJXS) or photogrqphing devi ces having
ot her photoel ectric conversi on functions. 5 The
optical unit 21 fornms an optically enlarged (enlarged
by ten to twenty tinmes in this case) image of a

pr est rRbRle PR Hie dred il s¥hi ¢ YoF waf etS onl 3R

the CCD ¢ ra 20 using one or nore buiJt-in lenses. .
The RTS HAIS Ui? (1SR e HeS R TIERs 11C 1 hie? 1k Il brox ide
of t he camer is sufficiently high.. The .

1 gt GO uged, ' S o SERAId" &3 IO naving

abOV&?%%‘P. S8 Sonduct oL é’@(@ér§90rgnﬂn§étf?oﬁ<§.”°” f1ash

| anp iTlTumnating the prescribed portion to be

phot ogr aptgd byt ibe) G €aerfo2ls 4 Jheitiohy 8RUEEEeq
30 lights up the prescribed portion by generating a

hi ghtémt £rgéd Yoputei ©F dughty foimed Ust Ehshatdsé) NBmage of
of a few mcroseconds fromthe tinme of being provided

Wi t ha apféashilsegnabriStoroub puthedsemi c@cd byt af twasiféhed0 at
trigger signal St is outputted from 20 the conputer

10. Uhe ¢Chrecdroeravi@hugireg bomestot inghtes bwipltisin lenses.
extrenely short conpared to the usual shutter speed

of alkanephl¢al few kil indcdmrisonbited ik thke jpeseleeion of
to prevent an inmge obtained through photograph- ing

f r ontBRCOM? NP BE iR redl Bhiestbf Folrmeht Ik he

The light source 30 is fixed at a prescribed
position above the semiconductor wafer 90 and is
a xenon flash lamp for illuminating the prescribed
portion to be photographed by the CCD camera 20.
The light source 30 lights up the prescribed portion
by generating a high-intensity burst of light for
just a short time of a few microseconds from the time
of being provided with a flash signal Sf outputted
directly after the trigger signal St is outputted from
the computer 10. The time for which the burst lights
up is extremely short compared to the usual shutter
speed of a camera (a few milliseconds) but this is in
order to prevent an image obtained through photograph-
ing from becoming blurred due to movement of the
semiconductor wafer 90 that is the subject being
photographed. The lighting up by the high-intensity

light source 30 is in order to obtain the amount of
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phot ogr aphed. The |ighting up by the high-intensity
light source 30 is in order to obtain the amount of 18
i ght necessary to take a picture with the CCD canera
20 in a short period of tinme. The |ight source 30 may
therefore sinply be a light source capabl e of
rel easing high-intensity Iighti%or a short period of
time, and 5 may al so be, for exanple, and LED or | aser
[ source. The tinme fromthe trigger signa

l'ight, St
bei NIt PRI LFED thetFfash Rignde SfLbi CCD camera

outputted is . short enough_to. be ignored. and in the
ol 19 11 3 eoh &P iar ThiSe o'fhar 1Y 20urdE 30 may

t tJ al ; h ' ;
Spelr 4 EEie MBI AR L So08F WiBis of aptgostrs
| nput {4 Mo Ahend 14 9e1 151 O Slsh O ;si@}ﬁad%fcyme, and
havi ng” an extrenely short delay tinme.” The

sem EONALd Orpdval €5 9cd o TOUN Y 100D 8 r MDY &SP Pi%ht
mounting table provided on the upper side 15 of the

X-Y séagee 40. THd et Mnef St@gerHd) @t Sfgd NCigles] St Mvd Diig

(for exanple, a stepping notor, servo notor, or |inear

not csyt@itct9d fios i Higadines ignant | 1) beadhe ountpanted is
X-direction and a Y-direction, and an encoder (for
exanplert vendwils types oingrrdrarhcodethorfdlheain@oit is
scales) for determ ning distances the nounting table
noves2 ken tHea iX-Ehe et inahy arRe ouERYeeed it THestantially
not or. i ncluded, at the X-Y stage 40 is control| ed based

on a-htRMTontPd  stRfEHT iR From B Ehadhiteiondl ol can

is driven so as to nmpve the np nting,table to
e generated by inputting the trigger signal St to

a delay circuit having an extremely short delay time.
The semiconductor wafer 90 is mounted on a

moveable mounting table provided on the upper side

of the X-Y stage 40. The X-Y stage 40 also includes

a motor (for example, a stepping motor, servo motor,

or linear motor, etc.) for moving the mounting table in

an X-direction and a Y-direction, and an encoder (for

example, various types of motor encoder or linear

scales) for determining distances the mounting table

moves in the X-direction and the Y-direction. The

motor included at the X-Y stage 40 is controlled based

on a motor control signal Sm from the computer 10

and is driven so as to move the mounting table to a

prescribed position. Further, the encoder contained at

the X-Y stage 40 outputs an encoder signal Se including

an X-Encoder Pulse (hereafter abbreviated to "X pulse
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25 prescribed position. Further, the encoder contai ned
at the X-Y stage 40 outputs an encoder signal Se

i ncluding an X-Encoder Pul se (hereafter abbreviated
to "X pulse 19 signal") that is a pul se signal
generated every tinme the nounting table noves a unit
distance in the X-direction, a Y-Up Pul se (hereafter
abbreviated to "Y pul se signaﬂﬁﬁ that is a pulse
signal generated 5 every tine the nounting table noves
a unit distance in the Y direction, an X-reset
(hereigedter FPedried thrlee S%QW%%936%¢@%%?d)eY%5Y fsme
a signal generated mgen the mounting table is

posi tT OB R et 3R o%iBORES & Pefer@hekdposi th o n
the X-direction, a Ysreset, 10 (hereinafter .

or & rtt ror ke el BRI SRRt R M Hyared o
geney @t en; | i Nng; e q itjo

Phe v s a0} (PR R Bl S PR OPBe Plkea

:(;]di EGELY Ofli md N 19 RRARE: I8¢ Kt £18Pd1 Gy S V4 Cen ilt NBYESance

e 15 sem conductor wafer” 90 nounted on the nounti ng

tabl gnithe thed Xeddt £64] 0 ak - fedd XethSPepsh 8 POré P€rred to
X-Y stage 40, with pictures being taken using the CCD

camega 20 rése0rsdegnoi" f heh£t ecd rodesghal ¢gdnétated when
prescribed timngs by bursts of light fromthe |ight
sour tiee Itourt I nof t 201 ¢ hies ebpect t Dolesd | orel tidedX+ax i heat a
sem conductor chips on the sem conductor wafer 90 are
phot ogf apdiece bhyosoviey in hehgehrdoretcion, waidra 90-reset
prescribed distance in the Y direction (i.e. one |ine
port ipeyebvafier | pefermdtbyraphl horopet atiomln theat is
X-direction_ finishes , ,

a signal generated when the mounting table is

positioned on the Y-axis at a reference position in

the Y-direction.

This probe mark reading device 1 moves the
semiconductor wafer 90 mounted on the mounting table in
the X-direction at a fixed speed using the X-Y stage
40, with pictures being taken using the CCD camera 20
in order of the electrodes lit up at prescribed timings
by bursts of light from the light source 30. All of
the electrodes included in the semiconductor chips on
the semiconductor wafer 90 are photographed by moving
the semiconductor wafer 90 a prescribed distance in
the Y direction (i.e. one line portion) every time
a photographing operation in the X-direction finishes
and repeating the photographing operation in the

X-direction. FIG. 2A, 2B are a view illustrating this

kind of photographing operation.
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X-direction. FIG 2A 2B are a viewillustrating this
ki nd of phot ographi ng operation. 20 The view in FlIG
2A is an outline view showi ng the positiona

rel ati onship of the (nmounting table of the) X-Y stage
40 and the sem conductor wafer 90. An X-Y coordinate
system and origin are shown in # G 2A and 5 these are
the X-Y coordinate systemand origin for the XY
stage 40. Further, the position of the CCD canmera 20
i s set MA?herééﬁécintEIEhez& yssgageuding sien éhOWlng the
manner that the X-Y coordjinate s sten1becones th

sameP st the"@bof &t Akt @ SYEP et 1 |ﬁ’ﬁ@%%tb%‘ﬂa7-‘?‘1]%eb9f the)
10 pho ogr aphi e CCD canera 20 apd ip. suc

meo A ?hﬁgo??é-Bh%oéwf%%n%@b%sw & Sre ol -y
t he S eaf r r 0. as ho

he SEOLaT PP o ORSCIL AL LT LR oy gt

p'CtHﬁ§§e %?eTPﬁ Vi ew sho 1ﬁ§tglﬁ? s@Eni $n@ YEEYY n for the

show ng a locus For the p ot ogr aphi ng position

2l1a Mhﬁnstﬁéécﬁ®Odeﬁuf{@éreX@W@l§@s§i§8ﬁr@get@@dééDggamera
wi thin sem conduct or chlps 91 contained in the

sem zondscsot wivel ere HPeat e phetiogxaphetagisi 4y {hesGER
canera 20. 20 21 in FIG 2B shows the photographi ng
posi & imann¢ hetleaf t ehe riefercedrd inase " sy atrém poscdmen” L he
when the photographing operation is started and P2 in
FI G sa@me @hob\b,eth@Op%Dm@g@ a@N‘r@npﬁ@rtimgﬂle@@a&imd by
referred to as "end position") when the photographing
oper@fPepgFaphing with the CCD camera 20 and in such
a manner that the origin position becomes the same as
the central position (hereafter referred to as "photo-
graphing position 20a") of images obtained by taking
pictures.
The view shown in FIG. 2B 1s a view showing
a locus for the photographing position 20a, 2la when
electrodes (for example, electrode pads) 92 within
semiconductor chips 91 contained in the semiconductor
wafer 90 are photographed using the CCD camera 20.
Pl in FIG. 2B shows the photographing position
(hereafter referred to as "start position") when the
photographing operation is started and P2 in FIG. 2B
shows the photographing position (hereafter referred to
as "end position") when the photographing operation is
finished. The CCD camera 20 takes pictures of the

electrodes 92 arranged (in rows) in the X-direction

from the start position Pl in order at prescribed



10

15

20

25
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el ectrodes 92 arranged (in rows) in the X-direction
fromthe start position 21 in order at prescribed 21
timngs as a result of novenent of the nmounting table
included at the X-Y stage 40 in the negative

X-direction. Wen the photographi ng position 20a

exceeds the right end side of t target object (for 5
exanpl e, the sem conductor chip) 91, the el ectrodes

92 to, be photographed, are_noved one |ine portion_ in

the YABHREELFDn? by RdYT nof tReV Bt | ¢ thdlBorREIBded
inth - Y, st 0_in_the, negative Y-djrection. The
eIech%gésl@%fgg?én@%dtW% %ﬁg PeYAti 18 K drhectteatare

10 tde . phot h siygnlarly in order, at

o estr B LT ol By B P tRe SN et hbt e 20a

i ncl j X=Y, S e. 40,1 net = dj t h
phot%ﬂ?%%%?n%ﬁgpgg?%#o% O%ﬁ?%eﬁfrggiﬁ%§£§§g %ﬁﬂecg fox
pos'ék@ﬂpf@,bﬁhée@&ﬁié@ﬁd&@@oﬁb@wf?Ph@ingﬁ@héfgctrodes
operation so that all 15 of the electrodes 92 wthin

t he $Eni 6 angush Of o §hdPise @ lar &rfo PE@t ©9k aphed. pdPt Son in
phot ogr aphi ng operation is carried out for al$ of the
sen cloadted drectl @s. by mdhieng i thé i mbumphdt @t #phé nPncluded
operation, the position of the probe mark on each of

a plimathe yXof =tzetrodlesn came bee@dt confYrairddieion. The
positions of a plurality of probe tips arranged on a
probRl ek erde e g%b%lfmg%ﬂili,/ntwee swepatihefedbrectidme are
position of the probe mark of on each of the

el ectheERECr ¢ PRI PIRIRRRS abHIhip bber bt i Fder at prescribed

thereafter, can be, predi cted on the basis, of the
timings by moving the mounting table included in the

X-Y stage 40 in the X-direction. The photographing
position 20a then reaches the end position P2 by
repeating the above photographing operation so that all
of the electrodes 92 within the semiconductor chips 91
are photographed. This photographing operation is
carried out for all of the semiconductor chips. 1In the
initial photographing operation, the position of the
probe mark on each of a plurality of electrodes can be
confirm. The positions of a plurality of probe tips
arranged on a probe card are substantially the same.
Therefore, the position of the probe mark of on each

of the electrodes, in the photographing operations
thereafter, can be predicted on the basis of the
position information of the probe mark confirmed in the
initial photographing. The predicted position of the

probe mark on a surface of each of the electrodes can
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the initial photographing. The predicted position of
the probe mark on a surface of each of the el ectrodes
can 22 be photographed as a target in the

phot ographi ng operations thereafter. The above

phot ographing operation is controlled by the conputer
10. The configuration of the é%%puter 10 and the

phot ographing 5 operation are described bel ow. 2.
Conput er. Confi gurati on and Phot ographi ng Operation
Thi sPRoPpRERITABNEY @S tFpieafcohpute? RYItestanehng

s, for exanple, a personal co ter or, work station,
10’ PReTEH ERs $REERTRTk- vi BOF SHOWT RgP BRC0AN FPRES!  a

fi fi f th t 0 of th mbodi f.
configuiation, orc e corpyt st 39 oLoLhs, pbeg moph,
Proc@éﬁff%uf@ﬁign1&ff9ﬁe095$%ﬁ@$royé RGN OF8 photo aphing
processin operations, an Input output Intertace %E

for SoaRecibndade hoOPULi ey KesogUCh as an external
keyboard and nouse etc. and display devices such as

LCDs or CRTscémputéP CARfifhesNabnbasd 1FhoRAYEEFandgm
Access Menory) 13 for tenporarily storing data and
progipesat ROM (Read Only nenory) 14 for pre-storing
prescribed prograns etc., 20 a hard disc 16 serving as

a | arge capasi tymstoengeld ievaceypaonsl acdnsctent syftaem such
15 for connecting the hard disc 16 to the interna

bus 49, Forteeampby, exdeex$onge bresupibed @r ogeaksstation,

stored in RAM 13 from external storage nedia such as
CD- Reig- FIG. 3 is a block view showing an outline of

a configuration for the computer 10 of the embodiment.
The computer 10 is comprised of a CPU (Central
Processing Unit) 11 for carrying out various processing
operations, an input output interface 12 for connecting
input devices such as an external keyboard and mouse
etc. and display devices such as LCDs or CRTs etc. to
an internal bus 17, RAM (Random Access Memory) 13 for
temporarily storing data and programs, ROM (Read Only
memory) 14 for pre-storing prescribed programs etc.,

a hard disc 16 serving as a large capacity storage
device, and a disc interface 15 for connecting the hard
disc 16 to the internal bus 17.

Further, by executing prescribed programs stored
in RAM 13 from external storage media such as CD-ROMs
or communication lines via the input output interface
12 etc., the computer 10 executes processing to receive

image signals Si from the CDD camera 20, provide a
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25 or communication lines via the input output

interface 12 etc., the conputer 10 executes processing

to receive image signals Si fromthe CDD canera 20,

provide a 23 trigger signal St to the CCD canera 20,

provide a flash signal Sf to the illum nating unit

(for exanple, the 1ight source), 30, receive an encode

signal Se fromthe X-Y stage , and provide a notor

control signal Smto 5 the X-Y stage 40. The foll ow ng

Is a description wwth reference to the draw ngs, of

eachtFHAGET of Toht i gurEl thencARccHRet dgf dphphgvide a flash

operation o% the computer 10 _includjng, these software

procesdedl # &0 4t L EimtRetiew Shbhe ks Sxamplel Ehe

conf | tLon r I ONS_0 ? c r«l10

Thisiggﬁgu%g?ri%P §§’c%%%§%g§d§%fé%é ??gggggéfgﬁélfrom the

geneg.ay o 140 §6! ar‘]@cﬁféf{fﬂgetg‘exn@E‘&Pd@ﬁn‘éif‘n?Pa%i@?afm to

outputting the trigger signal St and the as i gha

St ath@resersbege tam NOBhe aflo Xt dwSh@ILs CONYEOL L 5t 180 with

for receiving the 15 encode signal Se and outputting

the referecoattol thei graliSm an éamgerieadesn 186nf ofura-

receiving the image signal Si, a tenporary nenory 140

for teopoamdiplyotsdoapning negerataten b @ine | odgeuter 10

trimrer 150 for perform ng prescribed trinmng

pr ocessl ndinnm tiese neget Yarelapro@issas| arge capacity

menory 160 for saving trimed image data Di' in order

to perforfprobel frap kotpekksicwus shevwbnrdsa apaf dgprabeon

mar k_checki ng, unit 170 for checkiq? probe mar ks based

on i et REL RS Qt orke FEHPEH | B ge TapacFePrebr 0

160'1§T§%&£§4§%ém%§ ghggféégk signal generator 110 for
receiving the encoder signal Se and outputting the
trigger signal St and the flash signal Sf at prescribed
timings, an X-Y stage controller 120 for receiving the
encode signal Se and outputting the motor control
signal Sm, an image reader 130 for receiving the image
signal Si, a temporary memory 140 for temporarily
storing image data Di, an image trimmer 150 for
performing prescribed trimming processing on the image
data Di, a large capacity memory 160 for saving trimmed
image data Di' in order to perform probe mark checks
afterwards, and a probe mark checking unit 170 for
checking probe marks based on image data Di' stored in
the large capacity memory 160. The probe mark checking
unit 170 carries out probe mark checking after the
photographing operation described below, but this

operation is described later.
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25 unit 170 carries out probe mark checking after the
phot ogr aphi ng operation descri bed bel ow, but this
operation is described |later. 24 The trigger signa
generator 110 wites prescribed data to a prescribed
address of the RAM 13 in advance and outputs the
trigger signal St and the flash signal Sf at a
prescribed timng based on t he €hcoder signal 5 Se.
The follow ng is a description of the operation mﬁth

reference to FIG 5 FIG 5is aviewillustrating
oper ati onTR®r LT §8ABF aPi AR hECRPF@ERF &1 QnaFises gﬁ@scrlbed

trigqger nal enerat 0 sho n
equi e e ar JPElaLS! e oT T B bl Taoim apvance
112, _an coordi hate,_ read addres 114,.. a

el cabar U R St herbt §0 T8 0RRT  BRcTh e t18en signal
strugtuzal, el eOBDEBoL8l ALANG, 10,5 08N8E AL hNRloLDE signal

trigger sig - C00 read addre

counger I CP&'PI@W%@“J@% CXPEEETHPPort So f h@hé( BYL &t ion
signal (Y-Up Pulse) and outputs the count value as a

menoy Yt ladge essestgned f¥scogrdi nate address signal)
corresponding to the Y-coordinate, and when a Y-reset

signal (YFrResef)issai npawt etllusbeatoOngt anabperatson for
forcibly set as an address val ue corresponding to a

20 pyeserabiog Yeoootdigate sogmebpdndi NThé otthgger signal
reference position in the Y-direction. The

X- cogen¢ pater r ehel sheldn ek’ Ebaint ridldqeopped aipl se
expressing the X-pulse signal (X-Encoder Pulse) and

out pUTSOP Hi rdumt Fe3d| ARABSS 3 FRWDEST abib? esal skgp@prdinate

X-coor di nat e addr ess
( reag agdress counter 114, a selector 116, and memory

118, as functional structural elements relating to
generation of the trigger signal St. The Y-coordinate
read address counter 112 counts a pulse expressing

the Y-pulse signal (Y-Up Pulse) and outputs the count
value as a memory address signal (Y-coordinate address
signal) corresponding to the Y-coordinate, and when

a Y-reset signal (Y-Reset) 1is inputted, the count value
is forcibly set as an address value corresponding to a
prescribed Y-coordinate corresponding to the reference
position in the Y-direction. The X-coordinate read
address counter 114 counts a pulse expressing the
X-pulse signal (X-Encoder Pulse) and outputs the count
value as a memory address signal (X~coordinate address
signal) corresponding to the X-coordinate, and when an
X-reset signal (X-Reset) is inputted, the count Value

is forcibly set as an address value corresponding to a
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25 signal) corresponding to the X-coordinate, and when
an X-reset signal (X-Reset) is inputted, the count
value 1is forcibly set as an address val ue
corresponding to a 25 prescribed X-coordi nate
corresponding to the reference position in the
X-direction. The Y-coordi nate address signal and the
X-coordi nate address signal outputted fromthe
Y-coordi nate read address counter 112 and the 5
X-coordi nate read address counter 114 are inputted to

t he BEFRCEBred 157 CXEF HYrate (FRY E2FRRRAT T eb ¢ et € orakerence

"writ dd [ L"), i it d

(o 1480 R EeSs "L PR R T b o S o o Pef SRS eaddress
' f | d d d 10

(herahfial g e Fodia Mt SRUMEETS o sie hepdTpe ted

to fhenWid ey Ados £3E, AL E LOpytL 88, gstéﬂs%@tg%g%fi and the

116. The selector 116 selects one of two

addrﬁséooﬂﬂmﬂeff@é'@u@d%éigc&%‘j{@f‘slﬁjl anal mﬁju@ted to

read address signal conprised of a Y-coordinate

addreiss sé et od 51 BOd am 9% G001 di et £ pElelF e58r SF 8@l to as
and provides the selected address signal to nenory
118."wtetre tdudvesd esiqodl ssexspipad ing selecte€daddress
this time, the wite data is also supplied to the
menofwWr it Agdrese) wdtrestxtrading wid tevotdimate corre-
address expressed this wite address 20 signal at the
menotBPAAFI G tiHee ctdielre hanid, a ke ¢ treode e aditess

signal is selected, data at an address expressed by
t hi s' PRP Lt dRESTLHRAITS £F et ¥roRAThe tReme ywaigten to
and ,qut putt

as t et\eplfngigegrgcgc?%%éifhe%%%iigrgp?urttsécgntacln t eenseerlaéc?trorlliplﬁ
The selector 116 selects one of two types of address
signal from the write address signal and a read address
signal comprised of a Y-coordinate address signal
and an X-coordinate address signal and provides the
selected address signal to memory 118. When the write
address signal is selected at this time, the write data
is also supplied to the memory 118 and the write data
is written to an address expressed this write address
signal at the memory 118. On the other hand, when the
read address signal is selected, data at an address
eXxpressed by this read address signal is read from
the memory 118 and outputted from the trigger signal
generator 110 as the trigger signal St.

The trigger signal generator 110 having the above

construction receives layout information Ia (for

example, coordinate information etc. expressing the
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25 The trigger signal generator 110 having the above
construction receives |ayout information la (for
exanpl e, coordinate information etc. expressing the 26
position of each el ectrode pads 92 in a prescribed
coordi nate systemset with respect to the

sem conductor chip 91) relatiggsto the layout of the
sem conductor chips 91 includ at the sem conduct or
wafer 90 and the 5 | ayout of the electrodes 92 froma

wafer information nmenpry 105 for storing information
rel R 1P tHe S&Ehi e Reder®9ol praoircribed

t Ily to thi b k di devij 1 and
Cal COra e S B e et vET S ot 1 9 Conductor
contSIP pos! (I OR 1Y 2T e 1ot obd e whe g eetor

t ak t ' t ' j
a .ecghﬁ§ pé"f) ﬁm&]%bé e §em%§lk§sﬁ&?§€%%pngf@r 90 and the

semi conductor chip 91 based on t

i nf or pPEU O ¢ & hd hel & i ad esh coRsEli Nat LB A Erformation

converted to respective correspondi ng nenory

addrestesy 165 afsk detdr {nd) 1Mf SrifasSeon 1r'9 1 £XIH @SS Nehe

the presence of a central coordinate for a pad is

Wi td@mi dendinetonddr Bsis 90 dier s rextldthally to this
Specifically, as described above, the nenory address

i s impelte troathersad ooy oteilde hsared wa t@ubaidressoordinates
(Wite Address), and wite data 20 (Wite Data) of "1"

i s i hpriteatten [afer@ciorad lbentie cxdretimrtad et pads”)
wites "1" to a correspondi ng address of the nenory
118.CTHeS TR Y AdeR 2P 52 5105 bE 1@ el 34 £ R F espdnd

to the X-coordipnate. A straight |line |linking centra

coort $Rt B9t Tact dfectd &% photographing targets

included in the semiconductor chip 91 based on this
layout information Ia. The calculated coordinates are
converted to respective corresponding memory addresses,
and data (in this case "1") expressing the presence

of a central coordinate for a pad is written to the
address in the memory 118. Specifically, as described
above, the memory address is input to the selector 116
as a write address (Write Address), and write data
(Write Data) of "1" is inputted to the selector 116.
The selector 116 writes "1" to a corresponding address
of the memory 118. The memory address is set to
uniquely correspond to the X-coordinate. A straight
line linking central coordinates of each electrode 92
in the X-direction coincides with a straight line
linking photographing positions 20a, 2la in the

X-direction, and an X-coordinate of a photographing
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25 in the X-direction coincides with a straight |ine

I i nki ng phot ographi ng positions 20a, 2la in the
X-direction, and an X-coordi nate of a photographing 27
position can therefore be specified by specifying the
menory address. FIG 6 is a schematic view
illustrating a relationship between this kind of

phot ographi ng 5 position and n@ﬁory address. A square

frane laid out along a straight line |inking the
central coordinates of the electrodes 92 shown in

FI GPEihiehear diie@ior hepiraehtied Rempgritying the
address, with nuneric characters wthin the frane
exprEdii hg HS#itten to the menory 10 address. In

FIG 6, S WW|tten n. [e
corresponﬁ%g ?ol? cen?nfagﬁl%o\élr%‘ynafpgs Isa pad

d t
tri gltgé;l‘raasrdgna eqvﬂ?é PR Rt S .tF?%n g
coi nel des; tJh@ R A %mgseSp%dé%gaf@ fr%e 1aid out

address. SpeC|f|caIIy as shown in Fl

prescrdied M@h@dldfrﬁegsllcrﬁffrﬁﬁmld%ﬂﬁhla coordinates
Y-coordinate is set by the Y-coordinate read address

courdercHel 2 lemer yodd 9192 ashevrul ise Bi@nad imciheed-direction

the encoder signal Se from20 the X-Y stage 40 is

i nputdrate sk § 2 Suppliyedddrdde, willreotwredikb.characters
Further, when an X-reset signal is inputted, a

pr et i triesol SareR] o e ook e sl vig i een tihe Dheuaigmory
Is set. Further, when the Y-reset signal is inputted,

readtFRF§30m the FiGstopositih Wil iRy ey memory

address corresponding to the central coordinate of
the pad, and the trigger signal generator 110 outputs
a trigger signal St when the photographing position
coincides with a position corresponding to this
address.

Specifically, as shown in FIG. 5, a prescribed

memory address corresponding to a Y-coordinate is set

by the Y-coordinate read address counter 112 every time

a Y-pulse signal included in the encoder signal Se from

the X-Y stage 40 is inputted and is supplied to the
selector 116. Further, when an X-reset signal is

inputted, a prescribed memory address corresponding to

the X-axis is set. Further, when the Y-reset signal 1is

inputted, reading from the first position of the memory

address is started. Moreover, the memory address is
incremented by the X-coordinate read address counter

114 every time the X-pulse signal is inputted, data is
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25 address is started. Mreover, the nenory address is

i ncremented by the X-coordinate read address counter

114 every time the X-pulse signal is inputted, data is

28 read in order fromthe nmenory address by the

sel ector 116, and a trigger signal St is inmed ately
output when a "1" is read. The electrode 92 is then

phot ographed when the central “oordinate of the pad
coincides wth 5 the photographi ng position 20a.

Strictly speaking, the tine of photographing is the

ti nmeF M tl’?h%r‘fl?‘gsﬁr%’?g%? REMOLY REPEET 2PV FetFglector

f i f th i i | St.b bot h

S ubel B0t 1 T P (e I B | DU LAt kY Zésl%?{aﬁ when
i f.fe i 2 i L

Pt | BT eIE S o, SUNE oledliRadho 2 Aldn A8t dltaphed

92 iyhdhecns diggctd PnedSrd akere tOr b@n@f@é'@%ﬂ@ia@g with

Y-axis. Nanely, the layout pattern in the X-direction

for wash1odtd r O2n 1504 aken to repeat in
t he 15”%1dir{5§$ﬁ$¥6 he X-Y stage controller 120

recei ves theientpdeseasigpal tiSe t nelk catiPot b§raphing is
position of the nounting table of the X-Y stage 40 on

whi ctthé hieirse i lcaondiiod of 1 awsh es1 @al i SE nbandetbutted directly
generates a prescribed notor control Signal 20 Smfor

movi aigt & heo witint § g stfagieha ot ¥ hegr esiogndedSpdsit iloth are
and provides this notor control signal Sm_to the X-Y

st agelRRt adplel £Y g ysans Weeeranddiabeselifwrthere is no
view shown in the lower half of FIG 2A, 2B, feedback

contF ot EGEERGH 1| AP Gt h SUdH G ftmetBasatl straight

lines linking the central positions of each electrode
92 in the Y-direction is taken to be parallel to the
Y-axis. Namely, the layout pattern in the X-direction
for each of the electrodes 92 is taken to repeat in the
Y-direction.

The X-Y stage controller 120 receives the encoder
signal Se indicating the position of the mounting table
of the X-Y stage 40 on which the semiconductor wafer 90
is mounted, generates a prescribed motor control Signal
Sm for moving the mounting stage to the prescribed
position, and provides this motor control signal Sm
to the X-Y stage 40. Specifically, as described above
for the view shown in the lower half of FIG. 2A, 2B,
feedback contrecl is carried out in such a manner as to
move the mounting table of the photographing target
position changing unit (for example, the X-Y stage) 40

so that the photographing position traces the locus
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25 nove the nounting table of the photographing target
position changing unit (for exanple, the X-Y stage) 40
so that the photographing position traces the |ocus 29
shown by the arrowin this FIG during photographing
by the photographing unit (for exanple, the CCD
canera) 20. This noving speed is a fixed speed and
decided in such a nanner as t & -hove the photographi ng
position 20a 5 fromthe center position of a certain

el ectrode to the center position of an el ectrode pads,
adj aTleown iy tHee acEPY ekt i BRlf oF the cRYFHNG PRALPAr@pping
same anount of time or longer as the tinme (hereafter

 ef Y etN® PRREOGIRR DY AT HYy ) S¥ BRI Fedth® CCD camera)
' ingle i 10 wh iting i , |

consttut i Vet § T biGerPTRT ni (he! [¥eD THREd 20, dppided in

hot D5 s T £uf PR o e e TBno SOREL SR AT Fgon 202

hot t t : It |
Ol oct PORESr TRE” Fhotbgr b ho L ve 150 o AUTRe raer® M

of , Eont&XapPLLrid0 HF | hh SELOPPSode FYaLSCEdjAdeh® DRl the
necessary for the noving speed to be fixed, but when

the xoyi pgesPeede b Stihé Xedrtdinisad pLef enabtené osmblier of
phot ogr aphi ng conditi ons at each photographi ng
positime 2Daldémgbe &s xelde 20mdhéhérmgfteeadefedBOd to as
receives the imge signal Si obtained by the CCD
cangplao 209 naph gepet ates adgubuePuts acougee dataibyle image
that is an inmage photographed for the el ectrode and
t he whenniegubfinhelmbees rodeséconi Yol g inneygdesignang the
Si. This image data Di is tenporarily
CCD camera 20. If movement is achieved within a time
shorter than the photographing time, then it is no
longer possible to photograph (the central positions
of) all of the electrodes. The photographing time
is in the order of, for example, 30 milliseconds.
Further, it is not necessary for the moving speed to
be fixed, but when the moving speed is fixed, it is
preferable for the photographing conditions at each
photographing position 20a to be fixed.

The image reader 130 receives the image signal Si
obtained by the CCD camera 20 and generates and outputs
image data Di that is an image photographed for the
electrode and the vicinity of the electrode from this
image signal Si. This image data Di is temporarily
stored in a prescribed area of the RAM 13 by the

temporary memory 140.

The image trimmer 150 generates trimmed image data
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25 stored in a prescribed area of the RAM 13 by the
tenporary nenory 140. The inmage tri mer 150 generates
trimed i mage data 30 Di' by performng trinmm ng on
the image data Di stored by the tenporary nenory 140
SO as to delete prescribed areas of the photographed
image to the outside of the vigcinity of the el ectrode
92. 5 FIG 7 is a schematic vié“;illustrating this
trimm ng processing. An image 51 in FIG 7 corresponds
to the image data Di and the central coordinate of the

el et od®y PRI i b st W PH RheP ot gt BafH rigf rosh i drered
20a.. Further, a trimmng bo ry line 52 shown by the

To" R Hate oS i BT i 138 et St Peddfivea
phOtao aégjlﬂlo(:“id t}l:eor ﬁ&eo rlaect%eré)dlemagze atnéj t‘I.HQ’ Se&t alsdea of the
boundary |ine eﬁ%onpa sﬁﬁg a reé?on slld%t?y ?arger

than, thg, %phg{é/_é}feé{ﬁ%neﬁr ode 92. A central

position o e region wt e trinmng boundary

line 52 igrg157sed 4 oscpimet e Wb 1heusenitffhg this
coordinate of the electrode 92. It is therefore

st r ad gl Hvag b d s sigtg . t hen timdge rel boundes y 1 i der B2sponds
with respect to the inmage 51. Trimed image data D'

i s tthereforienepsidatariatat tfhomeart talbgodpkiateforof the
the electrode 92 within the 20 trinmm ng boundary |ine

52 véldwutode Peiomimeigbssaritht chpeariaregtapmimaigosition
processing by recognizing the image taken for the

el ectGde B Hg el T LNgvh Rarpary eklothiid grhown by the
processi ng net hods._The trimmed i mage data Di' is

sav siﬁkﬁecigh]e“hearld’ diit 16 Briunes dite gRRiRptographed

for the electrode 92 and is set as a boundary line
encompassing a region slightly larger than the
periphery of the electrode 92. A central position

of the region within the trimming boundary line 52 is
set to coincide with the central coordinate of the
electrode 92. It is therefore straightforward to set
the trimming boundary line 52 with respect to the image
51. Trimmed image data Di' is therefore easily created
from an image taken for the electrode 92 within the
trimming boundary line 52 without it being necessary to
perform trimming processing by recognizing the image
taken for the electrode 92 using well-known image
recognition processing methods. The trimmed image data
Di' is saved to the hard disc 16 by the large capacity
memory 160 via the disc interface 15. The image data
Di' saved by the large capacity memory 160 is then

taken as the subject of probe mark checking by the
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25 nmenory 160 via the disc interface 15. The inmage
data D' saved by the large capacity nenory 160 is
then taken as the subject of probe mark checki ng by
the 31 probe mark checking unit 170. The following is
a description with reference to the drawi ngs of a
processing procedure relating to the operation for
phot ogr aphi ng of the conputer fﬁ-corresponding to 5

t he above functions. FIG 8 is a flowhart show ng the
processing procedure relati ng to a phot ographi ng.
operRERH Pork ¢hecbrputett 1970 Thelhe i fybtoighal s
generator 110 that ,is a function of the conputer 10
carr ST IR T a1 90 %%{?Jf‘?f@c%r’b%e%}%‘? n%r"l"gg?%%e?%ea
 ayout information I relating to the |ayout of th
o BEHTURT OIS ot 5 47 FHEH et a0 (i odhd Bamti o7
waf I | gct

From P Tar e B il oimi e PR EOPEEEHEa wo

centefe COM-WU Nnatesc fossall of the 15 el ectrodes 92
i ncluded in the sem conductor chip 91, convert the

cal cul at edrcpog di 9as es1 bt P2 £Or §RSPONG Bile PEOIBEYsing
addresses, and wite data "1" indicating the presence

of gprerddute cooYal hvad et ®fa goipattbd raphiendgresmsyation for
address (step S10). Center coordinates for all of the

20 diezctcodestO? 10cl Utlesl tniadér ofigimel spenmeonduct b0 that
chips may then be calculated and witten to corre-

sponds iy hemel iomdef egvescompxier the oevrisesigeut initial
controller 120 generates a prescribed notor contro
Sigrﬁﬁtg}ﬁgrp{ﬁqﬁ§s¥qg|ﬁgwerq¢@;ve layout information Ia

relating to the layout of the semiconductor chips 91
included at the semiconductor wafer 90 and the layout
of the electrodes 92 etc. from the wafer information
memory 105, calculate center coordinates for all of the
electrodes 92 included in the semiconductor chip 91,
convert the calculated coordinates into corresponding
memory addresses, and write data "1" indicating the
presence of a central coordinate of a pad in the memory
address (step S10). Center cocordinates for all of the
electrodes 92 included in all of the semiconductor
chips may then be calculated and written to corre-
sponding memory addresses.

Next, the X-Y stage controller 120 generates a
prescribed motor control signal Sm in order to move the
position of the mounting table of the X-Y stage 40 on
which the semiconductor wafer 90 is mounted in order to

align the photographing position 20a of the CCD camera
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25 position of the nmounting table of the X-Y stage 40
on which the sem conductor wafer 90 is nounted in

order to align the photographing position 20a of the
CCD canera 32 20 with a prescribed start position Pl
and provides this notor control signal Smto the X-Y
stage 40. Further, when the phat ographi ng position
20a of the CCD canera 20 is aﬁ@gned with the
prescribed start position 5 Pl, the prescribed notor
control signal Smis provided to the X-Y stage 40 in
or def0 to- tifbvae RIS Groidifd rif abIROS 1P ¥ | provides

af orenenti oned speed of novement in the X-directyﬁg

basédd'ioh tHe ¢ 9P gl Vel Bifedtier S'@¥hd

S ' th it f t.h ing 1 bl

( S ST "R R B GE P RER 04 RE the cop
t ' ! - . ; ' f s

G 5 00 BT T SO W

based ond he-ancodery siand! Shd e 33A: hens thedei ded

is no 15 coincidence, the determnation of step S30 is

repedd athe MhensdNes &40 it id densanotdecid igfleiting table
signal generator 7110 outputs a trigger signal St

(st egx SHY .fiREPUid rnerad i drived fdsdd S*PMdvedlent in the
directly after outputting of the trigger signal St is

t herK abi estcirdrbdeh sdabven 1232 Nextsedinel velag er e@aiderd 180coder
receives the imge signal Si obtained by the CCD
canerigrEl s dehern s sinmgaelaqies iDiiarhart i harmeunigeng
phot ogr aphed for the electrode and the vicinity of

t he t@Aklq rotfeed roR) this i mage signal Si, and the

tenporary nmenory 140 , )
Next, the trigger signal generator 110 determines

whether or not the center coordinate of the pad
coincides with the photographing position 20a based on
the encoder signal Se (step S30). When there is no
coincidence, the determination of step S30 is repeated.
When there is coincidence, the trigger signal generator
110 outputs a trigger signal St (step S40). Outputting
of the flash signal Sf directly after outputting of the
trigger signal St is then as described above.

Next, the image reader 130 receives the image
signal Si obtained by the CCD camera 20, generates
image data Di that is an image photographed for the
electrode and the vicinity of the electrode from
this image signal Si, and the temporary memory 140
temporarily stores this image data Di (step S50).

Next, the X-Y stage controller 120 makes a

determination as to whether or not image reading in
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25 tenporarily stores this imge data DI (step S50).

Next, the X-Y stage controller 120 nakes a

deternmination as to whether or not inage reading in 33
the X-direction is conplete due to the photographing

posi tion 20a of the CCD canmera 20 exceeding the center
coordi nate of the electrode 92 at the furthernost end
based on the encoder signal Se:¥%tep S60). If this is

5 not the case, the processing returns to step S30,

the process, of sending a trigger signal at the tinme of

a trifyet-Fsr e et ATl R duRigeC rieeli PPt Po¥aehing
X-direction is conplete (step S60 - S30 --' S40 - S50

L RGOV AT et Pt he ATF The &t 7ReA M The tgenter
conplete,. a determpnation is made, as to whet her or not

Lhe GHOTBYIaERI T PRI 11O T i Teathed tha eriest end
posiit i P2, ( P en. i ' in th o
X—digréesgétl?ognni%{eﬁo?%%an%fe le(ghésjtrg%ees [ n?%?ﬂ'rnegft%hls 1S
af t §loCa Y| s OULL e REO5ESSs { Q™M St 8Ph 5805 t&%#%‘%ﬁe

descri bed bel ow,” and the process is repeated ur
photgs aphd ks POsSt tdH 2R 4 eaehgse t hei @ posi thON: Ree

(S70 --' S80 -' S90 S100 - S110 - S30 S40 - S50 S60

--' &0 Fripser i irpdstewwgi Venciod imegrosessng in the

fromS80 to S110. 20 Wien a determ nation is made in

t he Yroicesscion ¢ eyl tdatstdre PFdt-ogS@ohings40 — S50

position 20a has not reached the end position P2, the

X-Y Tt &§€ ) confiheinl émage2Fegeiiadaties thepKesidricssd omticr

control signal Smand provides this signal to the X-Y

Sta@@mﬂﬂqqﬁ(qugqugmlnatlon is made as to whether or not
the photographing position 20a has reached the end
position P2 (step S70). When image reading in the
X-direction is not complete, step S30 is returned to
after carrying out a process from step S80 to S110
described below, and the process is repeated until the
photographing position 20a reaches the end position P2
(s70 =— S80 — SS90 — S100 — S110 — S30 — S40 — S50 —
S60 — 870). A description is now given of the process
from S80 to S110.

When a determination is made in the process in
step $70 that the photographing position 20a has not
reached the end position P2, the X-Y stage controller
120 generates a prescribed motor control signal Sm and
provides this signal to the X-Y stage 40 in order to
move the position of the mounting table of the X-Y

stage 40 mounted with the semiconductor wafer 90 so

that the photographing position 20a of the CDD camera
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25 nove the position of the nmounting table of the X-Y
stage 40 nmounted with the sem conductor wafer 90 so

t hat the phot ographi ng position 20a of the CDD canera

34 20 lines up with the Y-coordinate corresponding to

the line for the follow ng electrode (step S80).

Next, the image trimrer 150 generates trimed i nmage

data Di' by performng trimmingbn the i mage data 5

DI stored by the tenporary nenory 140 so as to cut-out
prescribed areas other than the area including the

i magel phbt@Yr @pheHt i of ¢ he~ ePekd i prfee 920 F 5¢8POAPNY to the
Thi s, trinm ng, proce is carried out collectively for

al | b¥"% hk° n’alg% g%f]zo‘b}“%sﬁjé%?ﬂ%ﬁ?l&?t?ﬂa%%@ 10

taken for aIL o% t he elecérodes 9§ baid-out in the g
X-di rect i ORFC st bPRdTBYIEher {BHDbr APy AERGF§EFIoLL imme

Next ' e~lri O _creates.data for the

e e TR Rk L e AR LRGBSl e ey aata
i nf i L ncl, udi j e a n

15 T e Dy Y e DB SE e o B0 P8 S8 TR ent -ou

checki g priohe seeks {step @%)Ehgugwgr%%%mdiﬁergﬁe

capacity nmenory 160 stores the data with

Suppl eagat o ot & 04 prad di ofio adeiesl dyetheodEnge {§t8PEE90) .
150 (step S110). After this, the above processing

r et Ufmiss 20r 1ram st @ po 530 andi ¢ hea pr be@ ssunged 51 ¢ epead byl
until the photographing position 20a reaches the end
posi e PR. of Thee prroaes siag f Db spepst 88011y, Slitdges
can be carried out using the noving tinme for noving

the tpen tion ofl tok Whemlegtradee 2 takdiowt simgehe
40 I)?—direction) stored by the temporary memory 140,

Next, the image trimmer 150 creates data for the
trimmed image data Di' that is added with supplemental
information including prescribed numbers and comments
utilized by the probe mark checking unit 170 when
checking probe marks (step S100). Further, the
large capacity memory 160 stores the data with the
supplemental information added by the image trimmer 150
(step S110). After this, the above processing returns
to step S30 and the processing is repeated until the
photographing position 20a reaches the end position P2.

The processing from steps S90 to S110 can be
carried out using the moving time for moving the
position of the mounting table of the X-Y stage 40 in
the processing of step $80. When the processing speed

of the computer 10 and the storing speed of the hard

disc 16 are sufficiently fast, a configuration can be
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25 the processing of step S80. Wen the processing

speed of the conmputer 10 and the storing speed of the
hard disc 16 are sufficiently fast, a configuration

can be 35 adopted where these processes are carried

out inmedi- ately after the inmage capture processing

of step S50. These processes nmay al so be carried out
concurrently wth the processfﬁb of step S80 (and
processes executed 5 thereafter). Wen it is

determned in step S60 that the photographing . .
posi AT D IHAS rdRHe P I BIRE poist tT DR LD, Ohelmmedi-
i mage capture op%{atjon for the sem conduct or chi%%is
conptete FurdherS wHEHI§ HetRE 158 PEITT eSOl oSt S°0-
chi%ﬁégeWMich | mages_are to ,be read-in present

h
above pr oc%%()sclensgsel S r%%%r‘?]esoo fk?eorﬁ‘?lf{el%%g Hhi %nc%lf%%r?tly

co f r i n '

conmh ey A 00 B AN TR Al Bles execuce
Checld e {pesation 15 Next, a description is given

wth reference to the drawi ngs of a processing

procedur eyti&h at  NPs t et & i KON B | HPep 0§ 66 hekE Nghe

probe marks of the conputer 10. An inmage taken of an

el eqi ey fa Aty N i Prabe2 tmrkas t ekerh&s théosled Boglition
an i mage taken of an el ectrode 20 92 included the

sem BEbnduot oimade pcddt voed orme farivmgf ol preobsemicdnductor
fornmed by checking electrical character- istics
(her@i¥afiercoredleattred timshepr obeen esheye oks thesemiconduc-
subj ect to be checked for probe nmarks are necessary

in tHRF gpErRation fhokcngtad ety F¢ t dbRe FRa%sin présent,

the above processing is started from the beginning
after completion of the probe mark checking operation
described in the following.

3. Computer Probe Mark Checking Operation

Next, a description is given with reference to
the drawings of a processing procedure relating to the
operation for checking probe marks of the computer 10.
An image taken of an electrode including a probe mark
taken as a model and an image taken of an electrode
92 included the semiconductor chip 91 before forming
a probe mark formed by checking electrical character-
istics (hereinafter referred to as "probe test") on
the subject to be checked for probe marks are necessary
in the operation for checking for probe marks.
A description is now given for the overall processing
procedure including the probe mark checking operation.

FIG. 11 is a flowchart showing the overall
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25 A description is now given for the overal
processing procedure including the probe mark
checki ng operation. FIG 11 is a flowhart show ng
the overall 36 processing procedure when carrying out
probe mark checking in this enbodinent. In step S1,
phot ogr aphi ng (i mage processi%% for node
registration) is carried out i order to register
probe marks as nodels fornmed 5 under ideal conditions

on all of the electropde included at a prescribed
semfEgtductdre cprﬁopce‘%b‘eecivf ee“mwrm ‘iﬁweo%%? dark o

b ed f b fl d

' SR byt R B st B R 1o A P ing
t 0

posi 115 ?eé?pr?cn%ﬁ‘-% et s e FF e

Mar ks frprJ%NSﬂJ‘g:@%ﬂteé‘icr p RS LRSLK DrODG oY & formed

dummy wafer that as has no probe nmarks, or on

new Gldy i-at%pofdrtdlctrhSorﬁi Con @‘wr&ﬂoecﬁ@ré@eétow@éﬂ 1dcf‘luded
this manner are therefore substantially ideal with 15

no amar mdddeivePramessindudisod hamnigar rgmst iofifcdly, when
order to use all of the inages for the el ectrodes

f or etk weiuldy qutobe rer kshdakddi Somegyrabre tieer Kol1Dvangyet not
probe mark check operation. This photographing
operiatfiloreriaecexartany tiiy danethes riws phidiasyrgat myreee (for
operation descri bed above with reference to FIG 8

et c.SX 3R Ueddt i R Iheétfedt MY GV Grle ot tAEART 1T

St e 0ocessl n nodel reqjistration pr ocessi ng
At dOHOS e G & S SRSk Plear,

Coordl natbeeS nfaorrk rObfeornnllaer SuscionngSta{ tpl'lrtelscqubed test probe

on a dummy wafer that as yet has no probe marks, or on
a new chip. The positions etc. of probe marks formed
in this manner are therefore substantially ideal with
no abnormalities. Processing is then carried out in
order to use all of the images for the electrodes
formed with probe marks in this way in the following
probe mark check operation. This photographing
operation is exactly the same as the photographing
operation described above with reference to FIG. 8 etc.
and deséription thereof is therefore omittéd.

In step S2, processing (model registration
processing) is carried out to calculate and save
barycentric coordinates for probe marks constituting
the model by analyzing the images for the electrodes
including the probe marks constituting the models

obtained by image processing for model registration
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25 the nodel by analyzing the inmages for the

el ectrodes including the probe marks constituting the
nodel s obtained by i mage processing for nodel
registration 37 (step S1). Publicly known nethods are
used to calculate barycentric coordinates using this
kind of image analysis. For exanple, the region
occupi ed by the probe mark incl’uded in the i mage or
the pixels 5 constituting the boundary are detected
based on |um nance of the pixels and the barycentric

coor AGfdt e5l) of R iftlobeirirk neledal TR diRF beed
on th coordi nates of the pixels. The barycentric,
COOrTH IR € o M Tt T Lot T b nie Kind of

coordi nate system 10 preset_ with respect to the .

son TS B 1 o PO i ST wrISH outpied by
e i i nelud _— - i | ot

Lo R abd e e 1ot [ohd HIRABIG ORS00

| nf QI gPR QN BRI h oL Qo S8 & d Dl £ ADQYE b IHEY on

barycentric coordinates are calculated for 15 all of

t he IRmele e kst aiik & SEOTHM | thd e} @O r LRI Yinates
menory 160 together with information such as

pr esof itred proBems tid |d Zedatcihecdd e odd psrobgherar K

checking due to the probe mark checking unit 170. In

t he dadddowiaigss walt ites watecld at 1T reycartriied omtrdinates

20 based on barycentric coordinates for the probe

mar kesre maoxshigratiamties § arredarideerdésridipiatsystem

expressing included properties that are common to_ al

of tHeSRlobe tharsePgEudiP dde fMISQI &L o Hiring 1 -

Y-coordi nate i mage coordi nates, etc.) may also be . ,

use&hQ1ﬁﬂQﬂﬁ¥(ﬁntWﬂ9Ch layout information Ia including in
the information relating to this coordinate system is
stored in the wafer information memory 105 is described
above., The barycentric coordinates are calculated for
all of the probe marks and are stored in the large
capacity memory 160 together with information such as
prescribed numbers utilized at the time of probe-mark
checking due to the probe mark checking unit 170.
In the following, various calculations are carried out
based on barycentric coordinates for the probe marks
but coordinates for characteristic points expressing
included properties that are common to all of the probe
marks (such as, for example, minimum Y-coordinate image
coordinates, etc.) may also be used in place of the
barycentric coordinates.

Information obtained through the processing of

step S1 and step $2 can be used repeatedly until the



10

15

20

25

25 barycentric coordinates. Information obtained

t hrough the processing of step Si and step S2 can be
used repeatedly until the 38 prescribed test probe
exhi bits abnormality. To this end, it will suffice to
carry out these processes once the test probe has
been used, etc. In cases where it is possible that
the prescribed test probe will ¥e 5 nounted at any one
of a plurality of test devices, a configuration is
preferable where the information is shared by the

pl UrRT§3GF d7eq s2S Ui TR Sl il t raere Tkl het wof &, this
P S AL BB 08 R ST LS o
e e, e e ot o e b o) Delprg e pte. .
o ece Rt et Bl g e R Tag PRHEEE FLl

15 fgu oy dhedpwnel eetd odes & 1@anaef 4 fst heeyices,

vicinity of the corners of the semconductor chip 91.

Thi s ey f e st al s i ©fk fatad 08 drofthdeinformation
el ectrodes of the sem conductor chips included on the

sem torshuctad wafete POurdlit e POSSedt eddwi ces eeta anl y
probe marks forned 20 by the final probe test even
wherpee ot wrsd tnetofoprobetcmar ks are forned at a

singl e el ectrode bg performng difference operations

on i mageslobtaemeds byrhdeod nakfel ngr 6tRese N adels $ agegor
for after a plurality of probe tests. In this

enbdtfi et |l R Fege e opetensbref the electrodes

included at the semiconductor chip 91 before a probe
test is carried out. This image processing may be
carried out for all of the electrodes included at a
prescribed semiconductor chip 91 or may be carried out
for only the four electrodes arranged in the vicinity
of the corners of the semiconductor chip 91. This may
also be carried out for all of the electrodes of the
semiconductor chips included on the semiconductor wafer
90. It is possible to detect only probe marks formed
by the final probe test even when a plurality of probe
marks are formed at a single electrode by performing
difference operations on images obtained by the image
processing and images for after a plurality of probe
tests. In this embodiment, a difference operation

is not carried out for all of the electrodes but a
description is given later with respect to the details

of the content. The electrode images obtained by this
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25 is not carried out for all of the electrodes but a
description is given later wwth respect to the details
of the content. The el ectrode inmages obtained by this

39 difference operation i nmage processing can be used

in detailed check of the probe marks (step S7

described later), so that when utilized in a detailed
check, it is preferable to carr3® out the above

phot ographing 5 processing on all of the

sem conductor chips. In step S4, probe testing is

car rdeff@ugNEm eP¢rabion himagdi pbpaees Hrd chdpsbe used in
included in a prescribed seniconductor wafer_90 using

a pré’kribed probe Pesthe deyPle Taskal (eeRi $h ¢pecribed
prescribed test probe. 10 Probe marks to be.taken as

t ar ge §20F 7 pFdb rkPeR edt bz%?el?o?n%ﬂt%bi?ﬂec$?ﬁbe
tests. In step S hot ogr aphi ng. (jage,_processjng for.
use 1 BT dbES HRTR Lheekey BFY oPBEt t SRete P he b higde 28hing
pro 0 y . th r - 1S..C L ed out

by Bﬁ€3€€£%?%%eéﬂggkpr%gd?%g %%@%%gﬁ&gﬂ#érogéiggion IS

t he abover,p g hi p [ SEL| j
referencel?oQ9%§G§@g %?%?QTE§§£%?$fg?sgé¥g§??ﬁgagagg all

for dherH@dedmi ¢ &BHSEt S | ONipIBOEC PIOSESSH NY 5L 88r Shed
inthat there is the possibility that one or nore

pr obsemed dsdi ot dedw2e byo@ dsfh@rentrosobtbé@Spribortest
exanple, for the previous tine or earlier) may also

be preserd imstdkled nageh foine tihee 8t etheddeec obt @t vleel. by
phot ographing as well as the probe mark fornmed by the
pr obRrekgtmaryis steposetaperses | b et bef npr&be heekk ng

testing are formed by the probe tests.

In step S5, photographing (image processing for
use in probe mark checks) of electrodes including probe
marks formed by the probe tests is carried out by the
probe mark reading device. This operation is the above
photographing operation described with reference to
FIG. 8 etc. This differs from the case for the model
registration image processing (step S1) in that there
is the possibility that one or more probe marks formed
by a different probe test (for example, for the
previous time or earlier) may also be present in the
image for the electrode obtained by photographing as
well as the probe mark formed by the probe test.

In step S6, prescribed probe mark checking
processing is carried out based on electrode images
obtained in image processing for use in probe mark

checks (step S5). The detailed contents of this
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25 processing is carried out based on el ectrode inmages
obtai ned in inage processing for use in probe mark
checks (step S5). The detailed contents of this 40
process are described in the follow ng. A further
detail ed check is carried out in step S7 based on
results obtained in step S6 (probe mark checking
processi ng). For exanple, an i e for an 5 el ectrode,
including a probe mark determned to be defective by
the probe mark checking process is read, fromthe

( S

| ar de- RepBTi 252 DT YL A% Hhdthe detat Pt I anal ysi s of

t he shape. and size of th rope rk etc. ., is .

per for med® AT Chabt OF FBHLGReRFE £9prahFie 10Ut ai P BHEP
out er the observP%io of.ag 0 grg%gr.S6Tpiso e mark
deté#?eda%% K ey he onf T e TF necess ry-: Réx?, a
descr,i bt i ' ; t he taj roced 0 h

or one Sk Fe b deRisty | ITESE SR £ OFF Hhgel ofot e
12 'éléb€f6ﬂ@ﬁa{ﬁc§@9¥ﬁ€9at@ﬁbé@ R4 PSSt O P OG edyirSe

relating to a probe mark checking operation of the

comi £sctllve Fby Sthe a PEODEnABE keledberkhqigo tibddsd 70s read
that is one function inplenmented by the conputer 10

car rfesm otlie ldutde¢ adap@Rcioy mahsty al éO@napd oz edstndled
(step S210) to 20 calculate a vector (hereinafter

ref eamally 4 0s ast "timé tsladpe vaed o3 de i ofli Clag | pgoledemark etc.
extent to which the position of the probe mark forned
due 19 peefprropd. t Brigidéasled romechel posyrionl by

the probe mark registered as a nodel (step S210). A
desc@?{ﬁ%?ﬁlQ#tt?ﬁﬁ%@t%@?soQﬁervatlon of an operator.

This detailed check may be omitted if necessary.

Next, a description is given of the detailed
procedure for the probe mark checking operation shown
in step S6. FIG. 12 is a flowchart showing the
processing procedure relating to a probe mark checking
operation of the computer 10.

First, a probe mark checking unit 170 that is one
function implemented by the computer 10 carries out
initial vector calculation processing (step S210) to
calculate a vector (hereinafter referred to as "initial
vector") indicating the extent to which the position of
the probe mark formed due to the probe test differs
from the position of the probe mark registered as
a model (step S210). A description of the details of
the processing (subroutine) for this initial vector
calculation processing will now be described with

reference to FIG. 13. FIG. 13 is a flowchart showing
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25 the processing (subroutine) for this initial vector
cal cul ation processing will now be described wth
reference to FIG 13. FIG 13 is a flowhart show ng
41 the procedure for this subroutine. The probe mark
checking unit 170 reads out image data for the
corners of images of el ectrodes obtained in the probe
mar k checki ng i nage processing %%tep S5), b5 i.e.
reads out data for four electrodes (hereafter referred
to as "corner pads") arranged in the vicinity of the
f ourtRVOrMEPeedeen fhe FhakgyeSeapaetiySmenory 160 (step

S211). Next, the probe k checkin 170 detects
the 10 pT*a%epﬁaP Porked 865 8 Pﬂgtpfééer?%eﬁ PHEmimage

h h d bt a ,
E ﬁte P y: "G sy °§%Q e BrEael At et PrRER BT fined
Lhe LiTedfe | Drob€aRl Rl oh Itk PO M Eka B8 I8r o LELERLG OF'sPEp 55)
a|3010@59§eM@§r§u45d99§ Pér”Pé@rpéngtP@£§§ fﬁéﬂ@§f9¥r

different (previously carried out or earlier) probe

t est se £Xk6éd i o agldi tEOPnet OpiHe" Probeangek {0rird byc1n1ty
the probe test. In this case, the probe mark forned

by tde priebgotiestopnethi Sromcelasi bargs depecied bymory 160
performng a difference 20 operati on between the

i mgéestep Thelcorner pads obtained in step S211 and

the i mages for the corner pads before this probe test
obt ai ned Nexthethempeobproseksfhgckongugeitnl70 detects the
di fference operations (step S3). FIG 14 is a view
|||ug{@g@|m@rkhf@r@¢$f Yenee the probe test from the images

for the corner pads obtained in step S211 (step S212).
When just one probe mark is included in the image for
each of the corner pads, detection of the probe mark is
straightforward. However, there are also cases where
one or more probe marks formed by different (previously
carried out or earlier) probe tests exist in addition
to the probe mark formed by the probe test. 1In this
case, the probe mark formed by the probe test on this
occasion is detected by performing a difference
operation between the images of the corner pads
obtained in step $211 and the images for the corner
pads before this probe test obtained in the image
processing for use in difference operations (step S3).
FIG. 14 is a view illustrating this difference
operation. Image A in FIG. 14 shows an image for

a corner pad for before a probe test and image B of

FIG. 14 shows an image for a corner pad after a probe
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25 operation. Imge Ain FIG 14 shows an image for a
corner pad for before a probe test and i nage B of

FIG 14 shows an imge for a corner pad after a probe
42 test. If a difference operation is then perforned
bet ween i nage B and i mage A, portions that are common
to both i mages shown by the dashed line in inmage C are
del eted so that, as shown in iﬁﬁ@e C, an inmge only
for 5 a corner pad including only a probe mark forned
by the probe test on this occasion is obtained. This
probeestar kI § s2 réibFeeened aRer2ebrhets prope Befkormed

Cont i nui ng on, the probe mark checking unit 170
cal i RN DHPYRBR e CHBT & it dROT DroThet Y rigFe common

be 10 mark f i f d.

ol O ey B ODET el SOT AT ReH i Sf efieg o are
t oo The, wel 1 - k h i

{neols Bary et 1P Ve oot dl ol R | & HRLErS betl ahgves fopy oF

the Jodel & el sl ncih@hPrOFeysh gglgr&@é 6Ra 5) £t SRR N8y the

fact that the 15 barycentric coordinates are

coorghdisd ese Hf @n PEIESSTdHESs i 6001 8li D5t £1 5y 8t eMPL €S8t obe
in the sem conductor chip 91 is also described above.

Nextmathei probee ek cheski ngcomér Iybolsalmatiates a

barycentric coordinate central position G fromthe

20 barycettmttnecbogdonat esefprobéiemeoknenepkdbe vmiksl70

obtained in step S213 (step S214). The barycentric

positdbrubitehebpr pbentmi k doesdvttas ways e neddeer probe

W th the central position of an el ectrode and the

cent®&r K pbsent | dh {Mage fpereforectmer P ntrglyding the

whi ch
corner probe mark obtained in step S212 (step S213).
The well-known method for calculating these barycentric
coordinates is described above for the model registra-
tion processing (step S2) and the fact that the
barycentric coordinates are coordinates of a prescribed
coordinate system preset in the semiconductor chip 91
is also described above.

Next, the probe mark checking unit 170 calculates

a barycentric coordinate central position Ci from the
barycentric coordinates for the corner probe marks
obtained in step S213 (step S214). The barycentric
position of the probe mark does not always coincide
with the central position of an electrode and the
central position Ci is therefore the vicinity for which
there is no coincidence with the central position of

the semiconductor chip 91.

Next, the probe mark checking unit 170 calculates
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25 there is no coincidence with the central position

of the sem conductor chip 91. Next, the probe mark
checking unit 170 cal cul ates 43 a barycentric

coordi nate central position Cnfromthe barycentric
coordi nates for the nodel corner probe marks read in
step S215 (step S216). This central position Cmis

the vicinity where the central4§bsition 5 of the

sem conductor chip 91 and the central position G do

not coincide. Finally, the probe mark checking unit

170 2 dAIA sl @ GRUGN I Heret t et rRISHY e tign alsrom the

lL:”Lt%ﬂ:%iceegth‘i%f%S%q%%ia@“%%sr P 1 %S?écieﬂh et e
calUAleT SR FI SRR, NS A

as apc%/seicéiggna dnpdiscag}]r %ﬁ%ﬁrﬁ%%ﬁé@{%@r@%g?{ ﬁ)eosition

regi‘steréd as a node e nar or ne

proles 18l - serl- MR L éﬁ’ﬂg O4H | 16y pfk?&eéé{{@afr&‘!@ition

above ends, the processing shown in FIG 12 is

ret urnegh tit Theiseason for calculating the initial
vector wusing the central position G cal cul ated based

on the beiy£eny/si€heoorshhaateskfotietbengonmnet probe
mark and 20 the central position Cmcal cul ated based
on bzlcentes a coartthmattecodafther noelibd riceot ner g obinitial
mark is described in detail with reference to FIG
15. w@Gon'h jdrawn stiemethe seriwadl IRstrateomcmndalaplated
vector calcul ation. A sem conductor chip 910 shown in |
FIGinster 3% to the central position Ci calculated in
step S214. (step S217). This initial vector can then
be used in the following processing as a vector
indicating shifts from the probe mark registered as
a model to a probe mark formed by the probe test.
When the subroutine processing shown above ends,
the processing shown in FIG. 12 is returned to.

The reason for calculating the initial vector
using the central position Ci calculated based on the
barycentric coordinates for the corner probe mark and
the central position Cm calculated based on barycentric
coordinate of the model corner probe mark is described
in detail with reference to FIG. 15. FIG. 15 is a
schematic view illustrating initial vector calculation.
A semiconductor chip 910 shown in FIG. 15 has six
electrodes 921 to 926 and these electrodes include

probe marks 931 to 936 formed by a probe test.

The probe marks 831 to 836 registered as models
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25 el ectrodes 921 to 926 and these el ectrodes include
probe marks 931 to 936 fornmed by a probe test. The

probe marks 831 to 836 registered as nodels 44
corresponding to these probe nmarks are shown by the
dotted lines in FIG 15 and the barycentric positions

of the probe marks are shown by cross-marks. An

i ntersection point of a line cdﬁ%ecting barycentric 5
positions of the corner probe marks 933 and 934 of the
sem conductor chip 910 and a line connecting

bar ye@TEF$ROPSLN T | bhstbFS¢ hRr e ez rlps obee nelh gen 931

and 936 is taken as a central_position C of these

pr oble® Arksed Sthifarty, Fan i ht e?3&ctionPpor rinbf1a

line 10 connecting barycentric positigns of nodel . _ .
cor et probe” narks 3 RRA" BB ahef & TTHE R¥nneet T HERrks -
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and 836 T et A TS TR e OOty Y heneteric
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going from 15 the central position Cnto the centra

POSith®Ns&hidSndi@to £0MRI Bt Sl Y 4M@ $anBn@ScHMeEd &f Sng
fromthe barycentric positions of the nodel corner

pr obea Mpedest B34, pESBt 1 &34 o BNth 8360 tive £ her &8s eLNk$ 1 €31 and
positions of the correspond- ing corner probe marks
931,9333i s MBkamda 936. cdiner XD peasoiod ol tdif sthesé¢ hatobe
the (for exanple, new) test probe formng the probe

mar k&2 flaken SEnihbiiel s has amter skt ion reegeiren andine
vectors indicating directions of shifting of the test

pr o BRI H @l P2 hECe el 5@ nke whidl oshouf dnere bogring®d probe

the initial_vectors, However, ,
marks 833 and 834 and a line connecting barycentric

positions of model corner probe marks 831 and 836 is
taken as a central position Cm of these probe marks.

An initial vector Vi that is a vector going from
the central position Cm to the central position Ci is
not completely the same as vectors from the barycentric
positions of the model corner probe marks 831, 833, 834
and 836 to the barycentric positions of the correspond-
ing corner probe marks 931, 933, 934 and 936. The
reason for this is that the (for example, new) test
probe forming the probe marks taken as models has an
ideal arrangement and vectors indicating directions of
shifting of the test probe should all be the same and
should be equal to the initial vectors. However,

a test probe used a number of times in probe tests
may become bent, chipped or worn etc. due to age

deterioration so that the arrangement may shift from
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25 a test probe used a nunber of tinmes in probe tests
may beconme bent, chipped or worn etc. due to age
deterioration so that the arrangenment nmay shift from
45 the ideal. Further, there may be shifting fromthe
i deal position at the time of positioning the

sem conductor chip 910. In part cular, cases where
there is slight shifting in the*X or Y directions or
in 5 the direction of rotation fromthe ideal position

on the occasion_of nmounting of the seniconductor chlg
910 bRethdead ¥ sF%ﬁ%hﬂB'aF%eE%nﬂ%h benphtEtipgt heom the

di tat then b | at |

or GOV | B07bheSt ST nERRor Her DRoRoore AL Sent Ebnduc
10 t h I thi mb nt

vect S GeBRPTERE BBcSHE caf RUVAL BhCCBRF naohaTS HPere

COr Nl - F pheg ['P{;Ké SieLdgy Lo BNerRos: oUlasPLLESohl or in

t he dlrectlon rotation her

prEf@E@béfré@t9@$C&fa%@tX@?&Qr§r$&Oﬂﬁ@r9@§aﬂa%5§lﬁ§5ﬁnon
15 as nodels for all of the electrodes to probe marks

f or negle bycthei of 062 hesht ifgobfefndé Os&RIPOLAGEYor chip
average out the shifts. On the other hand, this

processi oy thakesy asgaeat 4 teat e of otrhom. du@hiﬁté heri ethe
being a great deal of calculation involved. It goes

Wi t hditesaydomgoL0rotbation ¢anprieémriabl ge¢n aeteelatheely
probe marks at high speed. The above configuration is
pref BREHE eVaridtioRgarbsthe chrrepobads dek the tpemieenduc-
that calculatin the initial vector taking note of

t he $otirciebr n2t0padsh FRigapapPeimentn ety beioial vector

shlfégséplégg gﬁéggtignca{culated taking note of corner
probe marks in order to average out shifts in the
direction of rotation and other shifts. It is
preferable to calculate vectors from probe marks taken
as models for all of the electrodes to probe marks
formed by the probe test in order to completely average
out the shifts. ©On the other hand, this processing
takes a great deal of time due to there being a great
deal of calculation involved. It goes without saying
that it is preferable to detect the probe marks at high
speed. The above configuration is preferable with
regards to this point due to the fact that calculating
the initial vector taking note of the four corner pads
is capable of averaging out shifts in the direction of
rotation in a sufficiently reliable manner so as to
enable initial vectors to be calculated quickly.

In this embodiment, the initial vectors are
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25 rotation in a sufficiently reliable manner so as to
enable initial vectors to be calculated quickly. In
this enbodinent, the initial vectors are 46 cal cul ated
using the central position G and the centra

position Cn However, it is also possible to obtain
the initial vector drawn from an average position of
some or all of the barycentric‘%%sitions of 5 the
nodel corner probe marks 831, 833, 834 and 836 to an
average position for sone or al] of the barycentric
posi?%o%‘gl%?e?h‘ésjc%‘?r%}é%oﬁ%lri“%@aJcoﬁ’%+th?rbb% el ks,
933, 934 and 936..Furéher, it is also PossLbIe to b1
cal CUTATE* T RCThi 1921 “Pect ‘§ree baked  on® prest?ibeestole
pr Obl,eo 3‘;91: kéh@tﬂ?{tfgf‘%ég@ogggre%érgofpgrﬁ P o§§er%%e

mar ks and the corner probe mar erring again

FI G : he- it a veet C j
e S L R

170 €& rhése DUto ied erpidisd | R 1S gangesTal catAtioN 836 to
processing in order to determne the quality of the

pr oben navksadsteps S226) . £és slaserobesll 1 abbviehe barycentric
providing there are no abnormalities with the test

pr olees tthieonps obe e kso foespahding heophectpooes mades 931,
by the probe test are positioned in a vicinity 20 that

is iMH dFIeaandnAnd distiamee shiowns bylshepossiblialto
vector_fromthe probe mark taken as a nodel. The

range®+ Fieh &6 i TeF t Hel tiad tvedrr s die $rd sei dPfespeibed probe

this vicinity is referred t ere as the determ nation
rand®® T P SecE¥ary ¢ d“%‘g‘%fo%o??ﬁrs RIERRS Mdaks oind the

corner probe marks.

Referring again to FIG. 12, when the initial
vector calculating process (step S210) finishes, the
probe mark checking unit 170 carries out determination
range calculation processing in order to determine the
quality of the probe marks (step $220). As described
above, providing there are no abnormalities with the
test probe, the probe marks formed at the electrode
pads by the probe test are positioned in a vicinity
that is in a direction and distance shown by the
initial vector from the probe mark taken as a model.
The range indicating the limit that can be said to be
this vicinity is referred to here as the determination
range. It 1is necessary to decide this determination
range taking into consideration an amount of shift of
the probe mark position formed due to a prescribed test

probe taken as a model, a maximum amount of shift of
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25 range taking into consideration an anmount of shift
of the probe mark position forned due to a prescribed
test probe taken as a nodel, a maxi mum anount of
shift of 47 all of the probe mark positions forned by
the test probe taken as all of the nodels, and an
anmount of shift occurring due to age deterioration
due to a nunber of probe test<$’ The following is a
description 5 with reference to FIG 16 and FIG 17.
FIG 16 is a schematic view illustrating an anmount of
shi fal bRt tha B1eRe Prober P bin 1 fpried jky gthe test
schematic view illustrating an anpunt of shift due to
2 SUHTRE RN P22 A1 1 e Ch AT HURLS et Achoth SFC Wik et

10 of ifti f b k b f d,by th

10, SIS 3408l Br e T Ky RonLid sty foraE U0,

h .t t ' i h ' :
ShemRadt Uk 5l el e Sl on L0eys 0 Sfe Ll fonson

i n agvances rdisd G niureri gal gal eyl gid ongy from the
anount of flexing 15 and bendi ng based on the shape

of the first. and seconsepenbesc Rli andi PPust ot théYa®famount
metal constituting this material, and applied | oad,

et c.ofwHher ,dRMid 4 hel thtaw NgSe SDWsnd NEI GAXI T a
anount of shift in all of the probe mark positions 20
f or nethdyatal ¢ wofew hel Test rprobgsaussowhencf hehfft sdue to
and second probes Pl and P2 are taken as nodel test
probessedma pnemtPDaf shi ftheMoanieasi |Re bhaobs aimeektent
fromthe positions of all of the probe marks _
r egi &% eylelf t H39 apEobFgrakarpt et 19ns | sopwrdilpy ethe first
consi der
and second probes Pl and P2 of different shapes, with
a dotted line showing the range of this shifting.
This amount of shifting Ra can be obtained in advance
using numerical calculations from the amount of flexing
and bending based on the shape of the first and second
probes Pl and P2, rigidity of metal constituting this
material, and applied load, etc.

Further, RM in the drawings shows the maximum
amount of shift in all of the probe mark positions
formed by all of the test probes used when the first
and second probes Pl and P2 are taken as model test
probes. This amount of shift RM can easily be obtained
from the positions of all of the probe marks registered
as models. For example, it is possible to consider
calculating a difference between a respective minimum

value and maximum value for an X-coordinate and a

Y-coordinate for barycentric coordinates for a probe
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m ni rum val ue and maxi mum val ue for an X-coordi nate
and a Y-coordinate for barycentric coordinates for a
probe 48 mark regi stered as a nodel, divide values for
which this difference is larger by two to give a
value, and then take this value with Ra added as RM
The anmpbunt of shift RM being Wi%ger than the anount
of shift Ra 5 depends on the presence of slight
variations in the shape etc. of each test probe and
t he prekeheel dferad| ghta vapdati orsvide avaivesnfor which
position varging slightly froma cal cul ated position.

Furt HetS it ERes dt awt AbSC S hovst Y Ret fraki ieint {®lue, and

amount of shift in all of the prob rk positigns

Pooeen eafe ol D Bl uSi v EiR B e ss PR ¢ RS amount
consjderar ti shifts_occurrjing due to age .
ot ot or 2t £ b 8Pl BRI LhPRuc e P By g7 pnite Ra

Obt arHed 17 o ol 1o of "ERE" 18 Boct {14As GF b OB af ksPe

act uahdye FOFERA; BUbathi Se b€ pEOLDLRSOMR: 29F- L akes &f
great deal of tine as it requires a great deal of

cal cyl afhonvandat yesves @ subsiadtpasi e®untafing
processing. It goes without saying that it is

pr ef el adphel ¢ of tet est cd heupsobe pasksio20 at hi gh
speed. The anpbunt of shift RT is calcul ated by

mul ti plyi FgrtheranBlninothshidfawRMybyshops esbei hegdimum
coefficient |arger than 1 obtained taking into
cons?tetat | oh eXpeti bmcal bfof hieh¢ nprelenceadk pegeitions

deterioration. This may al so be cal culated taking into
tormed by all of the test probes taking into considera-

tion shifts occurring due to age deterioration due to
carrying out a plurality of probe tests. This amount
of shift RT can easily be obtained from all of the
positions of probe marks actually formed but this is
troublesome and takes a great deal of time as it
requires a great deal of calculation and involves

a substantial amount of processing. It goes without
saying that it is preferable to detect the probe marks
at high speed. The amount of shift RT is calculated

by multiplying the amount of shift RM by a prescribed
coefficient larger than 1 obtained taking into
consideration experience of the influence of age
deterioration. This may also be calculated taking into
consideration the amount of shift of the four corner
probe marks. The determination range of the probe mark

checking unit 170 has a determination range that is a
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25 consideration the ambunt of shift of the four

corner probe marks. The determ nation range of the

probe mark checking unit 170 has a determ nation

range that is a 49 circle with the calculated shift

amount RT as a radius. Next, the probe mark checking

unit 170 reads inmages for electrodes taken as targets

of a probe mark check fron1thé“1arge capacity nenory

160 (step S230). 5 Next, the probe mark checking unit

170 carries out processing to determne quality of _
probélﬁ%}%szF%CFQ%eﬁai%ugﬁ%e?e%@L%Bta%?%%¥r%ﬁeaﬁnﬁgéédlus-

(step S240). A description of the details o he
processin@gx%suBP%UPFﬂg? POF Kt APECHUAR| PHLT 17b"2eaas

d | nat i 0_wi| be_described. Fl
16 | POFT obionar FoEhantng L heM oF boRRUTECT of F L i GEobe mark
r oo adiceRE S8 BT dasdeety ARty 40, [ 2868 Sbo).

coorgli pat esne f9F oI0E ORSr RBEKSC L £ F €91 1 £7€0- 28 hodel st
corresponding 15 to the electrodes read out in step

S230p £ S¢€Ps R4 1Yo ddeKimi ﬁ@e?@a Dbey nef kp £618€ kihAgk 1N t
170 cal cul ates <coordinates for a point in a direction

and theladee ispecstfresdbyut heleottoad iesg®s (step S$240).
calculated in step S230 fromthe barycentric
posiaidascoipt hen po Hbeheaddkisa 20s t akenhaspnoces singad
out in step S230. Ideally, it is preferable to set
t he tetleraunbre bnfeangel s akiaplithi depoininasicenpepcess
because there is a barycentric coordinate for the .
pr obél bar RO opfrede BT 8P obel t@st 18 hs tmef ¥péehey spowing
this Eoint the center coordinate%,

the procedure for this subroutine.

The probe mark checking unit 170 reads out from
the large capacity memory 160 barycentric coordinates
for probe marks pre-registered as models corresponding
to the electrodes read out in step S230 (step S5241).

Next, the probe mark checking unit 170 calculates
coordinates for a point in a direction and distance
specified by the initial vector calculated in step S230
from the barycentric positions of the probe marks
taken as models read out in step S230. Ideally, it is
preferable to set the determination range taking
this point as center because there is a barycentric
coordinate for the probe mark formed by a probe test
in the vicinity of this point (the center coordinate).

Next, the probe mark checking unit 170 sets the

determination range as a circle taking the amount of

shift RT calculated in step S220 as a radius and taking
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25 Next, the probe mark checking unit 170 sets the
determ nation range as a circle taking the anmount of
shift RT calculated in step S220 as a radi us and
taki ng 50 the center coordinate of the determ nation
range calculated in step S242 as center (step S243).
Here, the determ nation range is taken to be a circle
but any kind of shape such as 2 square, etc. is also
possi ble. 5 Further, the probe mark checking unit 170
detects probe marks froma prescribed region of the
el ecttddeenivagee W i at ¢ hef deterds FEnbm kpryeraedein

ot FRC SRS GRS (7O 1R MU S Ea B 4l - Hee,
ot K e TSR HAEIR o S ocedil -0 F EHECKLTRRE buc any
whol . i {rodes_b in thi
ol Bl APTOSOL ey Shos o borplat) et b e

Wi thin thﬁu9@5§£n1@ﬁéiﬂpoﬁgqg§rka5ﬁqufﬁ%:§ it|£L¢3%etects

t herefore possibl e to detect probe s at

spegsk-oNextartder Riphe pEs k- det&etidgh dids 1 electrode

determ nes whether or not probe marks are detected iIn

st epirSs wisiep S2det deiha Brobeardd ksds deteed®ds243
the probe nmark is determ ned to be good, the

det efstie@t3 D3 )20 rvesll tlsnawre Stagyee hrocamsinty dédeh@i<. such
and the processing of FIG 12 is returned to (step

S244)s defmat orproishany Kod sechotn detext edymidenqge obec. can
mark is determned to be bad, the determ nation

resie sUsR® 1t P Menbrigr de . maanis ¢ hel riostegsg rrifore

of FIG 12 is
not necessary to check the whole of the image for the

electrodes because in this embodiment, only probe marks
for a prescribed region within the determination range
are detected. It is therefore possible to detect probe
marks at high speed.

Next, the probe mark detecting unit 170 determines
whether or not probe marks are detected in step $243
(step S244). When a probe mark is detected, the probe
mark is determined to be good, the determination
results are stored in memory 10a etc. and the
processing of FIG. 12 is returned to (step S$244).

When a probe mark is not detected, the probe mark is
determined to be bad, the determination results are
stored in memory etc. and the processing of FIG. 12 is
returned to (step S245). In step S244, when part of a
probe mark is detected within the determination range,

this is handled as though a probe mark is not detected



10

15

20

25

25 returned to (step S245). In step S244, when part of
a probe mark is detected within the determ nation
range, this is handled as though a probe nmark is not
detected 51 because the whol e of the probe mark cannot
be detected. FIG 19 is a view showi ng an exanpl e of
probe mark detection in probe mark quality
determination processing. An ﬁﬂage 927 of an
el ectrode shown in 5 FIG 19 includes a probe mark
937 fornmed by a probe test on a current occasi on and
pr oREFAES U578 N @57 L JHte 9BRPe dhael RN bhke t@_tected.
on a previous occasion ,and bef orehand. Fur@her t he
probe mark!@37 7 e st eV ke SROUIMHART THFPRSPonHi REOPD
the probe mark 937 is shown 10 by the. dotted |ines in
FI G P50 S T Bhr YR dtTT S "Bk 4 ot Bro ret b et
mar ] C - S f i 1
E?r@éeeis%ggd]‘{”i o, fn%—?%? gk, B eefééxf%é H&n 1

pr obe mar resent wthin a circle of radius

RT fram the e &fe coordinal enof « tde; deteranaty ofope

range and a probe nmark 1s detected from 15 the i nage

Wit hidst hen Cd reutt @dnded @F4d NeH | DY rnfles marks 957a, 957b
determ nation is therefore nade that the probe mark

937 dsd gtk fdfme@by ool eve stovwwmoa gofeides occasion
exanpl e of probe mark detection in probe mark quality

det exmdl nee £ @=harmoh. priocesss ng. tikaghr dfe therlel @hentesgistered
FIG 20 which is the sane as in FIG 19, is given the
sameasivdgredel oo eRzend g ore t e dofolbe Ak t @3] Theshown
exanple shown in FIG 20 differs fromthe exanple

showtV i IRt ed 1 inehatn prbe hark1d3vhe Pprecamiric

outside_a,circlg of
positions of the probe marks are shown by cross-marks.

Referring to FIG. 19, probe mark 937 is present within
a circle of radius RT from the center coordinate of the
determination range and a probe mark is detected from
the image within the circular determination range.

A determination is therefore made that the probe mark
937 is good.

FIG. 20 is a view showing a further example of
probe mark detection in probe mark quality determina-
tion processing. Each of the elements in FIG. 20 which
is the same as in FIG. 19, is given the same numeral,
and description thereof is omitted. The example shown
in FIG. 20 differs from the example shown in FIG. 19
in that probe mark 937 is present outside a circle of
radius RT from the center coordinate of the determina-
tion range and a probe mark is therefore not detected

from the image within the circular determination range.
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25 radius RT fromthe center coordinate of the
determ na- tion range and a probe mark is therefore
not detected fromthe inmage within the circul ar
determination range. 52 A determnation is therefore
made that the probe mark 937 is poor. Referring again
to FIG 12, when the above progg mark quality
determnmination process (step S246) ends, 5 based on
the results of the quality determ nation process, the
probe mark checking unit 170 omts the process o

f
st ep SEEGHIHER WIS g ere ot Masts Wifd Wi MR rark

B
the&ﬂypcess of step S270, and when the probe mark is
good,” ‘cart i¥¥Tout the process of step 10 S260 (step

S250) . Nelre LI, PI0DS K (IR ectd G k! QGAIL T SPobe

out a probe Tar ion d r'mation proces

det ' t.her t - r k | td [

good 1ok WD e And Nl PG LSS Y St
15 (&R RaPUhe A S PHECH & RAMGuAIPASS | AL 190 A 1 dn

is normally fornmed in the vicinity of the edge of an

el ey AN HY YU rglioh afegonduatiian def egis: £tithe
may therefore occur in the probe test when the region
oCCypietk 1y dhes B2 atardkh coverHeapsr odd madhe regiasr and
for 20 the protective part. It is therefore necessary
to aeteEres et hate thhe qrsobe egtlepdi 10 orerics Woor the
when this kind of overlapping occurs. Specifically,
nmaxignahe ared i id raandsal G e @l diliatedders the step

X-coordinate and Y-coordinate of the probe mark and
qual348P ofstare S2350) .

Next, the probe mark detecting unit 170 carries
out a probe mark position determination process to
determine whether or not the probe mark position is
good for each probe mark that is determined to be good
(step S260). A protective part (passivation part) is
normally formed in the vicinity of the edge of an
electrode and problems such as conduction defects etc.
may therefore occur in the probe test when the region
occupied by the probe mark overlaps with the region for
the protective part. It is therefore necessary to
determine that the probe mark position is poor when
this kind of overlapping occurs. Specifically, maximum
and minimum values are calculated for the X-coordinate
and Y-coordinate of the probe mark and quality of the
probe mark position is then determined by determining
whether or not these coordinates fall within the region

of the protective part.
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25 probe mark position is then determ ned by

determ ning whether or not these coordinates fal
within the region of the protective part. 53 FIG 21
is a view show ng maxi nrum val ues and m ni num val ues
for X-coordinates and Y-coordi nates of probe nmarks.
In FIG 21, Xmax shows the maxi hum val ue of the
X-coordi nate of the probe mar k,>Xni n shows the 5

m ni mum val ue of this X-coordinate, Ymax shows the
maxi mum val ue of the Y-coordinate, and Ym n shows the
m ni mum vhfte 6f tRe2YVEBYr ANAULRY FTRSIMHBgE2SPESopNd

the el ectrode showmn_ in FIG 21 has a protective part
f or IBH TR e TR er nieS BT eREd bigtes v ErcontfbagFes of

10 Xmax, Xmn, Y Ym fall within the i
D ot TR e J e T 2P0 AL, (R tSAINE {08 maxipypovatue

mar k, 937, cap_.thesefore be 9}3 e%gwgdmypﬁ, L PNCELERs the
p t. Proble

with this rotective par ns nmay, however,

OCCUR; h GRSES1 YeE L thes A5-588L PR O CUPhEE BYohBene
probe mark 937 is close to the protective part, and

it nRyx 1her ef 91 €e bef NEkEesSBat Yot @inPes f OsMy ayeh abh8fls the
check (step S7). In the above probe mark position

det et tvadmh ONa Pi@CEeSSthé he-exdenin®dfet heThr oxaget y20fof
the regi on occupied by the probe mark 937 20 and the

pr ot elte | ¥ ke paredé ssicovh ech | ¥eGy detleasi medrotdbeive part
following is a description with reference to FIG 22.

FI G fopned dnvikey shown higy ao borller¢dee. f olowever, none of
determining this extent of proximty, Wen the value

of ofea%f o SRR, aeXBRdE vk iV ShEn cele dPhatective

part and the region occupied by the probe mark 937 can
therefore be determined not to overlap with this
protective part.

Problems may, however, occur in cases where the
region occupied by the probe mark 937 is close to the
protective part, and it may therefore be necessary to
perform a detailed check (step S7). 1In the above probe
mark position determination process, the extent of the
proximity of the region occupied by the probe mark 937
and the protective part is collectively determined.
The following is a description with reference to
FIG. 22. FIG. 22 is a view showing a borderline for
determining this extent of proximity. When the value
of one of Xmax, Xmin, Ymax and Ymin is a coordinate
corresponding to outside of a first borderline 901,
the probe mark is within or is extremely close to the

protective part and the probe position is determined to
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25 corresponding to outside of a first borderline 901,
the probe mark is within or is extrenely close to the
protective part and the probe position is determ ned
to 54 be poor. Wen the value is a coordinate
corresponding to inside of the first borderline 901
but is a coordinate corresponding to outside of a
second borderline 902, the pré%% mar k does not
overlap with 5 the protective part but is relatively
close and the probe mark position is determned to
requ® PIRUF t hefhen Nt Yhed ohS AWePr I hknNa$ uecrsegpronding
coordi nate, .correspondj ng to inside of the second

bor de? | 17405 THe probe MRTASTSLRE s?haRet 1BN t he

D OLEELLYEFBL 30 209,106, 0, TR KLBORLLI ol

S

el 08360, (2907 A0, 1 RGL, eSS gELA o

agaithd G G cdZre YOER: the: abOVE: PLODE 1 $ - TBEK and the

position determ nation process (step S260) ends, the

pr ober 5w knghek e dd Net b N $1Ndd t i ied 08 NBe Pl PEESEh Plher
to make a prescribed classification header based on
eachirofe ¢ thiy et @t M Natte Nt iesud 1se t Espdrésdtyinstor ed

in menory etc. The classification header may 20

i nclugere$prnaianpt @, inesde daf et hd est @pna umdede r hided02,
model (nodel probe mark) nunber, wafer product nane,

waf erhe derekeiiear k cig pd hatdesed pi rori ef e tp oefed chilindepart
probe determ nation (probe quality determ nation)
resdd, the dbecpp dras e eet o nbl | St EBLNES tanke good.

The results of this determination (poor, requires
further investigation, good) are stored temporarily in
memory etc.

Referring again to FIG. 12, when the above probe
mark position determination process (step $5260) ends,
the probe mark determination unit 170 performs
processing to make a prescribed classification header
based on each of the determination results temporarily
stored in memory etc. The classification header may
include, for example, test date, tester number, probe
model (model probe mark) number, wafer product name,
wafer lot number, chip number, pin (electrode) number,
probe determination (probe quality determination)
results, probe position determination results, and
prescribed probe mark detection parameters, etc.

The probe determination (probe mark quality

determination) results include data indicating "good"
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The probe determ nation (probe mark quality

determination) results include data indicating "good"

55 or "poor" as results obtained in the probe mark

quality determ nation process (step S240) and a shift

anount RT obtained in the determ nation range

cal cul ation process (step 8226¥§ The probe position

determ nation process 5 includes data indicating

"poor”, "requires further investigation", and "good" .

obt 2P hedPPAL t heS pFobel har ROt pHREE | o Blae ePRPPAL PRk quality
rocess (step, S260). Prescribed be rk

et STh AT R bl R EF S b LT RCT AHD B yEeRti fE amount RT

na Ve o ot af RS TR R, Al b b i Drocess
o oot TR Bl Ll v or o 6 Skt e bR Aflop proces

i ncl pelk NGy d heg aboven §oRL €Ml g cors sl at ed Wit N e d "BGP he r
files of the electrodes is Stored in (a 15 prescri bed

fol defved€igdfJoihe didd gegSEPACHE Va IBER ¥n 408 pBYbe mark
using this classification header, inages of

el eghsodeson oddiee ehiatketbtaprbeeef f [ st ent $yeaesi gpaé €dribed
and read out during detailed checks (step S7) carried

out Rfolee vierds. de Netat 1dwe paodree perk rdey et ¢ hgdeini t

170 reads out images for all of the el ectrodes

i nclRefericemt the ceerd tondeet B9 chiprode analr det @naei ¥resx,

whet her or not checking has been perforned (ste
S280)Miherna 1277 YRHe VoS, aamd ieay reaetlrs  1n@lude

order to read out an .
area ang'aspect ratio of the probe mark obtained

through prescribed calculations. The classification
header including the above content correlated with
image files of the electrodes is stored in (a
prescribed folder etc. of) the large capacity memory
160. By using this classification header, images of
electrodes to be checked can be efficiently designated
and read out during detailed checks (step S7) carried
out afterwards.

Next, the probe mark detecting unit 170 reads
out images for all of the electrodes included in the
semiconductor chip 91 and determines whether or not
checking has been performed (step S$280). When all of
the images are not read out, in order to read out an
image for the next electrode, the process of step S$230
is returned to, and the above processing is repeated

until all of the images are read out (S230 — S240 —
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25 image for the next electrode, the process of step
S230 is returned to, and the above processing is
repeated wuntil all of the inmages are read out (S230 -
S240 56 S250 (S260) S270 S280 - S230) . Wen all of

the i mages are read out, checks for all of the probe

mar ks included in the sen1conductor chip 91 are

conpl ete. Continuing on, photog?@phing of the 5

el ectrodes included in the next sem conductor chip
|ncluded in the sem conductor wafer 90 takes pl ace,

and SthEnTt hedStihe Tr 6¢edsimgSas0des ey bed- abdven (stkpotf
S210  to,step S270) is conmmrenced in qrder_to check

pr obEl ﬁa?@@ggﬁ ?ﬁ% Efedt PBHesChYAKkE pPEcBES P§ tRenprobe

repeat e

chec@?ﬁg af%c 88%8|§52E$§ra§$F23P8 EggggﬁéBnéac?B?
hongohBEetdee Elne RS, RETHE 0N 0L  1Bheha 90r LR

bove r obé” mar I hg oper

Conpéi@&tﬂ@déQCEHngSe&h?napggengﬁgcgéﬁiBgn&ﬁgggrléh

S210 to step S270) I1s carried out after co &tion of

the ph@i@@éaphhngh@pgéﬁit@ndugtokh§a§é§09009§§e9fp&gee, and
sem conductor chip but if the processing speed of

conpuhen ﬂﬂel§aﬁ@fﬁt@téﬁ§hﬁghaghdesbri§e@|§@09@S$EQE§ $210
to carry out the probe mark checking operation for

eacht@0sped 8Ye0y 1i&necmmshoaglieiel eetieodeoi Sheck probe
phot ogr aphed. These operations may al so be carried

out Banksreenthy. eldctEpflests Potordingess thishen repeated
enbodi ment, the probe mark reading device 1 noves the
Sen1%@ﬁth@@@tq@f@phg@g and probe mark checking are

complete for all of the semiconductor chips included in
the semiconductor wafer 90.

In the above, the probe mark checking operation of
the computer 10 including the above processing (step
S210 to step S270) is carried out after completion of
the photographing operation for the electrodes of the
semiconductor chip but if the processing speed of the
computer 10 is sufficiently high, it is also possible
to carry out the probe mark checking operation for each
pad every time a single electrode is photographed.
These operations may also be carried out concurrently.

4. Effects

According to this embodiment, the probe mark
reading device 1 moves the semiconductor wafer 90
mounted on the mounting table in the X-direction at a
fixed speed using the X-Y stage 40, with pictures being

taken in order of the electrodes lit up by bursts of
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25 nounted on the nounting table in the X-direction at
a fixed speed using the X-Y stage 40, with pictures
being taken in order of the electrodes |it up by
bursts of 57 light fromthe |ight source 30 by the CCD
canera 20. Wth this configuration, the probe mark
reading device 1 is capable of acquiring inmges for

el ectrodes and read probe mar k3’ wi t hout putting a
user to any trouble 5 and in a short period of tine.
Further, according to this enbodinent, the grobe mar k

readt hg el f o8 4h¢ sl tohki sorieacsé0akYt BhehetBgFapara 20.

| des, | it up_f hort_ period of tipe by bursts
of LTG0 Fhbfn EHA 1 FUREE Soor cBh80PTrP0r BeF F LSRG bedvice

10 OFD canmia 20, WLD L1, contLoutation, Lhe prgbe,

mar k™ trea g device s ctapa

inagféaéa§f§$ﬁc%bpﬁé @lyﬁogﬁggggﬁfgéh L%%g?ggg 589 Peoubie

captured a device con

St 1 akght {91 485K ANthe | NEXPSASE YR cOMPared with control
usi ng devi ces having 15 physical shutters, etc.

Further, peeoféingat@ctdendi tst tRIBOEWPBALmehBE the probe
trigger signal generator 110 included in this probe

mar kma eladi ewd dey | dev cad cul bs esotdDG Wi Oat €5 £9rt @SPRdtlograph

ing to central positions of all of the electrodes to

be 29l ¢tiotede aphed Wastor on $layoutpéniod naf i imé aby bursts

relating to the |layout of the sem conductor chips 91

st orell 1¥ghthef romfidie i hi ohhas o wrcereddrin 105dendus heg the

| ayout of the electrodes 92 etc. As a result, it is

possTHP TRl - a Wit i Phiti egnbigprabeormrkise fprlpg mark

Ltiplici

at ar@%hfnf éev%gé is capable of ensuring that images taken
do not blur and also that images can be captured with
a device configuration that is straightforward and
inexpensive compared with control using devices having
physical shutters, etc.

Further, according to the first embodiment, the
trigger signal generator 110 included in this probe
mark reading device calculates coordinates correspond-
ing to central positions of all of the electrodes to be
photographed based on layout information Ia relating to
the layout of the semiconductor chips 91 stored in the
wafer information memory 105 and the layout of the
electrodes 92 etc. As a result, it is possible to read
a multiplicity of probe marks formed at a multiplicity
of electrodes which are by no means arranged at equal

intervals and for which the possibility of the layout

position changing depending on the semiconductor wafer
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25 of electrodes which are by no neans arranged at
equal intervals and for which the possibility of the
| ayout position changi ng depending on the

sem conduct or wafer 58 exists at high speed. Moreover,
according to this enbodi nent, the probe mark readi ng
devi ce carries out tine-consunhy di fference
operations for inages only whe alculating 5 initia
vectors, with determ nation of quality of the probe
marks jn other probe mark checks then being carried
out Ak ot i M9 aFPSREt ors and prescri bed

determnation range (shift anpunt RT). |t is therefore
po5s! bl o PETTRTEF i ALSBF GRS nEP K hal STGOIhReBr obene
mark_ 1 osifion of.probe marks_fornmed by a. final

or o TREih + Lol QB S PRIt Gy Bpouming

P'Uf&ﬁ#Eé&éﬁcé”éﬁé&ag%£%§F§5f iﬂ%%%%eg?¥yd%$$%ig?ﬂ@ulating

taken for an electro I exa rence

operati ons] afEctOrHe CAHK | @ e SN 1 SHDLF BGEA DD $NEF the
i mges for before a probe 15 test fromthe imges” for

one phaws anglr ied ech rodesr (hrébe OO Ghésks then th&eng
required to performone difference operation is
approxi bl yu206a sed | o5 etondsa Ande ¢ hers tame 15 egsic £ Sled

to read out one inmage for before the final probe test

i s idetdmenoraeronfr@dyen [$hsErtomisun2RThe tltreis therefore
required to read all of the probe marks is therefore

in tPRS D o IV gelbvnder Pppraxk neeal ity foud probe mark
mnutes). In this respect, when the probe mark
cheRQ gt 17 1 Pehpdideht Fereed red otina brPfdkgesest at

r . th n I s, the tinme ,
fo é"ﬁiéh‘%ﬁﬁ% é%é%niéxggses where a plurality of probe

marks are included in the image taken for an electrode.
For example, if difference operations are to be carried
out of subtracting the images for before a probe

test from the images for one thousand electrodes (i.e.
1000 pins), the time required to perform one difference
operation is approximately 200 milliseconds and the
time required to read out one image for before the
final probe test is in the order of 30 milliseconds.
The time required to read all of the probe marks is
therefore in the order of 230 seconds (approximately
four minutes). 1In this respect, when the probe

mark checking of this embodiment is carried out

on images for one thousand electrodes, the time
required to detect one probe mark is in the order of

10 milliseconds and a check of all the probe marks

is completed in ten seconds. It can therefore be



10

15

20

25

25 required to detect one probe mark is in the order

of 10 mlliseconds and a check of all the probe nmarks

is conpleted in ten seconds. It can therefore be 59

under stood that the probe mark checking of this

enbodi nent can be carried out at extrenely high speed.
Further, according to a difference operation in pixe
units, there is the possibility>®df erroneous

detections 5 etc. occurring due to shifts at the tine

of acquisition of an inmage but according to the probe

mar KYBARERFAGY Bhak athencepbenngrknpbarkens, cfekhabl e
probe mark checks can be carried out w thout be[n%

i nf | TRRCRUTBYT SAPFPT ngAAf AoV nRt ofXFAEPRLY high speed.
acquisition or changes 10 in pixel |lum nance etc. . _
becaE%EE?%fat?Q%Oﬁ%g??i%ﬂ adggtg?F%ﬂc?sogﬁF?FéanobF pixel
base an_jniti t . i fied Exanples,l .
ho SBove: erBodt rent e Heo3ehb bt Chosh af At BB ande Lections
Phot ogr. aphi £gr PRy ! 400 §9a5£g£§52§t(tﬂ@gg§m§%o}5acquisition

i ncl udi ng 1 mages taken for t ectrodes

Coi N6i dgn iMe&ONbhOULSELPAI S BIOPEEILRENL NEa Lk KSER8cking
single electrode 92 included in the imge data D but

t he opeindetonfoel eei § ogtiSod2mé Nt per PhosoUE aphselle ong ek

may also be nultiple. For exanple, when centra

posi thenk20caf lae stamrgéd dunewtonoectbapnghenfeuénaéd by
positions of adjacent electrodes, i.e. the centra

posi $hbhsing atadikeenimel eftindes anduphbt dbgnaphi aganges
position 20a _coincide, there are two el ectrodes 92

i ncl R ¥l t hemingmee ¢fa¢a PRcause relative position

detection is carried out based on an initial vector.

5. Modified Examples

In the above embodiment, the central coordinates
and photographing position 20a for the (images 51
including images taken for the) electrodes 92 coincide.
A configuration is adopted having just a single
electrode 92 included in the image data Di but the
number of electrodes 92 to be photographed once may
also be multiple. For example, when central position
of a straight line connecting the central positions of
adjacent electrodes, i.e. the central positions of
adjacent electrodes and photographing position 20a
coincide, there are two electrodes 92 included in the
image data Di.

FIG. 9 is a view showing an example of an image 51
including images taken for two electrodes 92a and 92b

with this configuration. The central positions of
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25 FIG 9 is a view showi ng an exanple of an inmage 51
i ncludi ng i mages taken for two el ectrodes 92a and 92b
with this configuration. The central positions of 60
the regions within trinmng borderlines 52a and 52b
corresponding to the el ectrodes 92a and 92b can then
easily be calculated fromthe | ayout information |Ia
relating to the | ayout etc. of e el ectrodes 92a and
5 92b indicated by the wafer information nenDry 105.

It is therefore strajghtforward to set_trinmn
bounﬁ%?yr?gh%%SS@ht%h% E5HHE R ?%§§%E%lF%sthéalﬁ%§e52b

d h f t ed
fron?oré“e*%%a'%ém%mofa e BaTES 0 34E ARl obYo uE R Fhlen
10 téé§?1ggb@0&§9@uya 6§réfatﬁ8d1§39uwﬂiﬁ?ggmgglon 1a

bei ng essary to per orm processin

r ecogay i N9y @@etmgvggyééke@téorofh@hgl@féé@ﬁsdggagégdand

92b using Wwell-known 1nmage recognition processing.

Vhen92®elﬁglb§@@@r@ 20nbaga BXE T 8RB Y&t 960 IRemory 105.
resol ution, inmages ¥or a greater nunber of el ectrodes

can be Dbt ehaesrcisé Ngt BNy £ FEr PHOH 096 aPAt NBr immin
operations. FIG 10 is a view show ng an exanpl e o?

an ibegeddly | hthesli 52 | amgeS2h aketh f pespoct andtiae hathge

el ectrodes 92a to 92e. Central positions of trimm ng

20 b%¥derT¢imme®Zhna@e52@t@oBiésb©ndhﬂgef@rén@@eSly created
taken for the electrodes 92a to 92e can easi
S|n1ﬁ%?mya%elm%%ﬁc@@b@@df$¥o®i¢%9©®@e$n$%@n®mdoﬁ2¢awlthln
relathgwio the arrangenent_ of el ectrodes etc.

i ndi I Y R IRFrIIRes or ARt iR PeRorithest it being

pluré%éégé§¥yt{érg%%%érmgtrlmmlng processing by recognizing

the image taken for the electrode 92a and 92b using
well-known image recognition processing.

When the CCD camera 20 has extremely high
resolution, images for a greater number of electrodes
can be obtained using one-time photographing
operations. FIG. 10 is a view showing an example of
an image 51 including images taken for four and a half
electrodes 92a to 92e. Central positions of trimming
borderlines 52a to 52e corresponding to images taken
for the electrodes 92a to 92e can easily similarly be
calculated from layout information Ia relating to the
arrangement of electrodes etc. indicated by the wafer
information memory 105. A plurality of trimmed image
data Di’ composed of images taken for the electrodes
92a to 92e within the trimming borderlines 52a to 52e

can then easily be made. Here, the image for the
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25 data Di' conposed of inages taken for the

el ectrodes 92a to 92e within the trinm ng borderlines
52a to 52e can then easily be nmade. Here, the image
for the 61 5 el ectrode 92e is discarded because the
whol e of the pad is not photographed but a
configuration where the whole f the image i s created
by synthesis with the renainin portion of the inmage
taken next is al so possible. According to the

configuration ere | es fo two or re el ectrodes

oo SR TE TouGh IS HIRA G P Mot Dheri ro L1 e pad
i cets tits T Braa P L (1 e HA R e O et ae Whole
20 t o} 0 { ngl e ' . [ h L
possTbl 2% o RTe Thetsmiin 1o TAE T8 1y ' Sod Fhaining
stage, 40 s & _StF}?@din?Jgé WO, td 1B S OF eAd €41 50 YPodP 181 e.

Wth this configuration, the probe mark readi ng

devi ce i speapad €y of o agkili M1 G IBGESoh Olihe & eLhi QE8Sfor
and read probe marks in a still shorter 15 period of

ti mecwd ot heo b oyl ashde ©dh ex adgd el rédiech pbugial oy of
phot ogr aphed el ectrodes are adjacent to each other in

t he phadioEcaplimasodani om, AHG 1idosdonkeyerg acquire
configuration where a plurality of el ectrodes

adj averges of @actvotdrermére theedt ghhdestiprroie0im the time
plurality of electrodes adjacent to each other in the

X- di et i e drfel tFRnerdli $@ct3 o are RteFaphetl dheele

is al so gossible. Wth this configuration, it i

it is
possiHE t o Hake® tHEHIRISHR frov@ M ¥ t Hee Vi prictrpntable

of the) X-Y stage 40 at a speed of two times greater,
or more. With this configuration, the probe mark
reading device is capable of acquiring images for
electrodes and read probe marks in a still shorter
period of time. In the above modified example, the
plurality of photographed electrodes are adjacent to
each other in the X-direction as shown in FIG. 10.
However, a configuration where a plurality of
electrodes adjacent to each other in the Y-direction or
a plurality of electrodes adjacent to each other in the
X-direction and the Y-direction are photographed once
is also possible. With this configuration, it 1is
possible to make the distance moved in the Y-direction
of the photographing position after completion of
reading in the X-direction large (for example, two
lines or more). It is then possible to acquire images

of electrodes and read probe marks in a short period of
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of the photographing position after conpletion of 25
reading in the X-direction large (for exanple, two
lines or nore). It is then possible to acquire inages
of electrodes and read probe marks in a short period
of 62 tine. In the above enbodi nent, the |ight source
30 lights up the prescribed portion by generating a
hi gh-intensity burst of |ight focr just a short time 5
of a few m croseconds fromthe tinme of being provided
with a flash signal Sf so as to enable the CCD canera
20 tYo'™fquire a photographed image with no blurring
Providing_that the configuration is capable of taking
[ mages {AH o riotO T UPTER CRFT gur A | DRIBher eUEC10

ShL e S S S e PO B
ol Sl sl issslyap slgmenichulic giasle cin
and dhen opennidedd BHdPatbod ofhd Usin@ $HasdiRerhaskided

15 of time. The shutter device may al so be inplenented

el eciimniLat 13sh Al gy t<o thesteo condh paIrteid ash camera
the light source 30 is by no neans limted to a flash
suche@s;o fargekesnd ephat crgrhdd asiedanpith tne sohAhsning.
possi bl e to adopt a configuration where the X-Y stage

20 Axrdsidion roldedlien suchi qumehiner thatapdielspebdtaking
movenent before noving to the el ectrodes at the

phot B &phi T o thidh REUB] cwedPibvdi § 3t irlerhe ke take

i mges using the CCD canera 20 that are not bl urred.
shutter device 1s provided at some point in the light

path from the light source 30, via the semiconductor
wafer 90 to a light-receiving element built-into the
CCD camera 20 so as to normally block the light path,
and then open the light path fér just a short period
of time. The shutter device may also be implemented
electronically. According to these configurations,
the light source 30 is by no means limited to a flash
such as, for example, a xenon flash lamp. It is also
possible to adopt a configuration where the X-Y stage
40 is controlled in such a manner that the speed of
movement before moving to the electrodes at the
photographing position is slowed down in order to take
images using the CCD camera 20 that are not blurred.
However, the average speed will become slower with
this configuration due to repeated acceleration and
deceleration. The above embodiment is therefore more

preferable when movement takes place at a fixed fast
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However, the average speed will becone slower with 25
this configuration due to repeated accel eration and
decel erati on. The above enbodi ment is therefore nore
preferabl e when novenent takes place at a fixed fast
63 speed. In the above enbodi nent, a configuration is
adopt ed where a phot ographi ng pgosition 20a is
consecutively noved by noving the position of a 5

sem conductor wafer 90 to be photographed using an X-Y
stage 40. However, rather than using an X-Y stage 40,
a céﬁ%¥%tnoving device or canera oscillating device

wher e t he phaot ographin jtion 20a is_poved jn th
X-di rect i Bh gie ViR ¥ %grrkgqﬁm/e%arﬁg.%@nih%%%%m ot or

be SR S %gfot"c{qrta“?w%f%?ﬁoz e G 4 o
Confe&%e ddt% Nyfn?ovaea eq; %&w epocgmgamgofigav;gg

I'S provi re a ref ectln irror 1s arrange

the Jmi ShAGR O WAL SGA NAl B0 JHBER AIpHAE ysing an x-¥

el ectrode 15 92 is provided to the canera 20 via

the gwefdeecdd Ny HAdVeH,, MtHE £ hehdD At DA AN NG-Y stage 40,
position of the CCD canera 20 then belng changed in

t he aX-alinteatd ingviang ddiel ceY-ah reenid on dye chiangi g ddweice
angle of the reflecting mrror. Mreover, a

confulgureattiten phiverey peotioyr apdo sk 20 P tiomeowee® in the
consecutively noved to as a result of an appropriate
conbirhitfestt igfn tdie st dlordd girrath wrehdnging stdheaxss bteon or
In the above enbodi nent, a configuration is
photographing angle 'of the C camera 20 could alsoc be
provided. Moreover, it is also possible to have a
configuration where a reflection angle changing device
is provided, where a reflecting mirror is arranged and
the X-Y stage omitted so that an image of the electrode
92 is provided to the CCD camera 20 via the reflecting
mirror, with the photographing position of the CCD
camera 20 then being changed in the X-direction and the
Y-direction by changing the angle of the reflecting
mirror. Morecver, a configuration where photographing
positions are consecutively moved to as a result of
an appropriate combination of these configurations is
also possible.
In the above embodiment, a configuration is
adopted where electrodes 92 included on a single
semiconductor chip of a semiconductor wafer 90 are

photographed in order but it is also possible to

photograph the whole of the semiconductor wafer 90 in
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adopt ed where el ectrodes 92 included on a single 25
sem conduct or chip of a sem conductor wafer 90 are
phot ographed in order but it is also possible to

phot ograph the whol e of the sem conductor wafer 90 in
64 order. Nanely, it is also possible to photograph

el ectrodes 92 included on a plurality of sem conductor
chi ps during photographing in He X-direction in
order. In the case of this kind of photographing,

whi ch 5 phot ographed el ectrodes correspond t.o whi ch
semQ:r(Sjr?r -dudtedie hi g tcd SHsiq P U RtertR idtP RPN

t he out i nfaormation I relating to |ayout etc
the © r&m& AR i e %éfseﬂ?mlconéuctor
Ifgl;%[)hrﬁacqt(s A lnoq pcl'gontQogeraplr‘lO anelt het aebqyed d{mc%dl 1r‘1 order.

con carr base

encogf f t ﬁg%[ v
Wi t hout kf‘)éag!l%ﬁége c%gfnte; g{g o]{ﬁ%% ncoder SI gnal "%Ee In

casgsh e drld abl&e-delfrdn e éé Pft & ROSAH | -
mhe?glthe néﬁntlng t abl e of thérxf$ﬂ15.%tage 40 is reen

i nt engdathd @lig iGarPess le B ider dheined’ ba&da@eon the
controller 120, it is also possible to carry out
contraptourasietf cxmathicn 114 erediedt ipasitio dreydut tdrec abofethe
enbodi nent, a probe mark checking operation is

car rdesnl outdwrt dmegee S dmdl adtaddes 20 ot fé nechfyrmation
consecuti vel taklng pi ctures of a sem con- ductor

waf éremg o (% nounting table of) an X-Y stage 40

noving at_a fixed speed using a canera 20.
However, 1% W@?S%HQY%l%WROQ%WQW?Wuﬁ%§@%&%#1%ﬁntr01 can be
electrode

carried out based on the encoder signal Se from the X-Y
stage 40. However, without basing control on this
encoder signal Se, in cases where reliable determina-
tion of a position where the mounting table of the X-Y
stage 40 is intended to be is possible using the X-Y
stage controller 120, it is also possible to carry out
control based on this intended position.

In the above embodiment, a probe mark checking
operation is carried out on images for electrodes
obtained by consecutively taking pictures of a semicon-
ductor wafer 90 on (a mounting table of) an X-Y stage
40 moving at a fixed speed using a CCD camera 20.
However, it is sufficient for images taken of electrode
pads to exist in order to implement the probe mark
checking operation. It is by no means necessary to
carry out the aforementioned photographing operation as

a prerequisite of the probe mark checking operation



pads to exist in order to inplenent the probe mark 25
checking operation. It is by no neans necessary to

carry out the aforenenti oned photographi ng operation

as a prerequisite of the probe mark checking

operation 65 and, for exanple, images or el ectrodes

may be acquired wusing a rel ated photographing
operation. Images for electrodes taken by a different
device to this device may then be provided to this
device, so that probe mark 5 checking is carried out
baseRNdn §WesRX HRROVE detd dg et © vt epdhodli Fent basacquired
descri pbed above nay al so be applied to probe mark

t estU U caesr%?t‘?)%r%%?%aﬁ)%‘%g PPRPRACHar k chBRREAgEoT

fi b6 CLAI MS 1 _A b Kk di
deviTE (1909TT VRt ey = WheREEESET iR BFett o oo device

ooV 5191 s B 08 B S0, R e e
fOV%@l&rﬁcfei_@'@&HPé’&f?ué hea PLO0S, PRLKS rgﬂ@zggg d images.

devi ce conprising: an 1llumnating nmechanis

whi ofhd |disd dighéase 24 @£t 11988 ASode PHPY 0P 8PN OYapplied
target anong the plurality of electrodes; 10 a

photagr@pdberachsini s¢s f 248 v W € hf Phop OBf @phBn @t jus€astobe
part of said at |east one electrode illumnated by

t he md f lundhneadt k 1vgy neodsant sonsat a phot ogr aphi ng position
(20a) thereof to obtain imge information of the

el ectrode, the photographi ng nmechani sm bei ng
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15 supplied with an image of said at | east one

el ectrode for a predeterm ned period of tine at the
phot ographi ng position (20a); a photographing target
posi ti on changi ng nmechanism (40) to sequentially

pl ace at | east one electrode as a 20 photographi ng
target anong the plurality of el ectrodes at the
phot ogr aphi ng position of the 6ﬁbtographing

mechani sm and a nmenory (10a) which stores the inage

i nformati on obtained by the phot ogr aphi ng nechani sm
25 2. A probe nark readi ngt d%v%cé ceording to claim

1, wh h hi h
rechan Sri sedidf 2 W2 abgas S et bablGoe 66 5o,
hot hi t t

ol ectFoHee Tt 1he It ot %phﬁ%glp BT of 3 ke s

Qf’tect B oy “a““%i%%r A R N T

‘bfcﬁ?éj'ﬂégclpseV &£ aCMn@’écPQor‘i %h&'é‘ié‘&tlrod@ser &l e heobe

illumnating nec anlsn1conpr|ses a lash for ‘enmitting

a flmstk ofeddidty .danteMdso @ dimsh of light for a

predeterm ned period of time while the electrode as
t he phot agt apihl g Aat Ded mechpdarandl a30)f hehidédh illuminates

phot ogr aphi ng position, to supply a photographed i mage
of sal lactimald ane glertoocephind hes phet cgrnaphi tige
mechani sm 4. A probe nmark readi ng device according to
cl aimhura iyt e slagiriadery
a photograph mechanism (20) which photographs at
least part of said at least one electrode illuminated
by the illuminating mechanism at a photographing
position (20a) thereof to obtain image information of
the electrode, the photographing mechanism being
supplied with an image of said at least one electrode
for a predetermined period of time at the photographing
position (20a);
a photographing target position changing mechanism
(40) to sequentially place at least one electrode as a
photographing target among the plurality of electrodes
at the photographing position of the photographing
mechanism; and
a memory (1l0a) which stores the image information
obtained by the photographing mechanism.
2. A probe mark reading device according to
claim 1, wherein the photographing target position

changing mechanism sequentially places an electrode
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15 the nenory (10a) which stores layout information
concerni ng | ayout positions of the plurality of

el ectrodes on the target object, and a trigger
mechani sm whi ch specifies a |l ayout position of the
el ectrode to be photographed by the 20 photographing
mechani smon the basis of the | ayout information
stored in the nmenory, and when e phot ographi ng
target position changi ng mechani sm noves the

el ectrode as the photographing target to the

phot 3Yra gt agP Ri%%, LR HER T LRPLNY hEPBhBt BER ApRY ngt

25 hani t hot h. 5. A b k di

dovi - GOESIHT M oS AP TO AT R ER POPt hEPD comp?i Bile 9ap
0 Cea ! o |

non 87 A e R e P RO B LS LS SRR e

PrOk@lé@iﬁ‘ocﬁé‘%Wdﬁ%i&é{@gig@g&%%égﬁagﬁﬁgs of the

i mage information stored 1n the nory, 5 in which

the probesmark gheskingr recbadl s§) abockydgscapdi At ¢ 8l
vector cal cul ating nmechani sm and probe mark

non-cled fetl venessd ttef eied | VENGSSn siel ©f heehahi9A comprises a
mechanism the initial vector cal cul ati ng nechani sm
servilaph cfealaul @t tn@mne i fildsaloveki gt f romd aepdss t & oflash
10 of a pre-registered nodel probe mark to a position

of @f prlobet Mgk 4 dviedetorrel predeteied nefl elretwoike the
among the plurality of electrodes, and the probe mark

non-HeF Tt IS st iR BRI NG et a¥ grhat § anlaced at the

nechqpisn1servjn to determ ne whet her or _
photographing position, to supply a photographed image

of said at least one electrode to the photographing
mechanism,

4. A probe mark reading device according to
claim 1, further comprising

the memory (10a) which stores layout information
concerning layout positions of the plurality of
electrodes on the target object, and

a trigger mechanism which specifies a layout
position of the electrode to be photographed by the
photographing mechanism on the basis of the layout
information stored in the memory, and when the
photographing target position changing mechanism moves
the electrode as the photographing target to the
photographing position, instructs the photographing
mechanism to photograph.

5. A probe mark reading device according to

claim 1, which further comprises a probe mark checking
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15 not a probe mark forned on the el ectrode
phot ogr aphed by the phot ographi ng nechanismis | ocated
within a predeterm ned determ nation range including
a position in a direction and distance of the initial
vector fromthe position of the pre-registered nodel
probe 20 mark relating to an electrode different from
the predeterm ned el ectrode. ¢8 A probe mark readi ng
devi ce according to claimb5, wherein the probe mark

checki ng nechani sm further includes a probe mark
pOS|W¢%ﬁﬁQk§@HWﬁ%ﬁR|Qﬁﬁ§%ﬂh@%ﬁan|sn1mh|ch det er i nes

whet h t f th | trod

hotTgi %%%%gw?% fpﬁ%% @%Jp‘f?%@sg né%ﬁ%nﬁgg?ﬁ%ermmed

I d t 69 t

Lrebitbt hauRr ERSL A Nl (09 B0 38 oh "B HdELs af the
h

L?gbe‘% QLS RECOA I 10y £h AR ey Bl A e

classifi Cf‘r‘i'v%‘l@ﬁa@ﬁ% gr%‘@é ahot x éhé@ﬁlﬁéarﬁé&ﬂéﬁ%ﬂnon

header gener at or Ism servin ner at

C|aSﬁdél&aﬂé(%hfﬁﬁﬂkﬁalrﬁé&ﬁ@&'éﬁucﬁiﬁiiﬁﬁrﬁkchanlsm and
identification informati on which identifies each

el ecdraxske nanmin hdrhvedf ek ed vdive £F / @ £6¢t DEESe 81 ddetermina—-
determ nation result information of the probe mark 10
non-tiefrecte ateareiss dehecthvenessvdeterncailnglaeang mechanism
mechanism and to store the classification header

i nf oreieitingh o ehlecuientrs arenbritial re¢atdonf wem ha thesition

i mge informati on of each el ectrode. 8. A probe mark
readdhg deng vee et trhgnadel probe mark to a position of

a probe mark formed on a predetermined electrode among
the plurality of electrodes, and

the probe mark non-defectiveness/defectiveness
determination mechanism serving to determine whether or
not a probe mark formed on the electrode photographed
by the photographing mechanism is located within a
predetermined determination range including a position
in a direction and distance of the initial vector
from the position of the pre-registered model probe
mark relating to an electrode different from the
predetermined electrode.

6. A probe mark reading device according to
claim 5, wherein the probe mark checking mechanism
further includes a probe mark position determination
mechanism which determines whether or not a probe mark
of the electrode photographed by the photographing

mechanism is located in a predetermined region set in
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15 claim5, wherein the initial vector cal cul ator
mechani smincl udes a detection nechani sm whi ch detects
a probe mark, forned by testing the electrica
characteristics, by calculating a difference between
the i mage information, 20 stored in the nenory, of the
el ectrode the electrical characteristics of which
have been tested and the inage ©d nfornation of the

el ectrode phot ographed before testing the electrica
characteristics, and a cal cul ator nmechani sm whi ch

cal cihatesChn tnief a3n 2dogeef okhe roheehECHDsi ti on of

t he pre- reg|stered nodel  probe mark to a position of
the probe’ mark HE?%%t%@rﬁyre?ﬁénﬂe@%ﬁf6? a?@Oleﬂg to
probe nmark_readi ng, devi ce accordin

hore I hy (A TS e gpEOaF i B o et Sl B saap hgn
| ni t#lﬁ!th eet Oﬁc{(&é’%’% 2? pé’f’é%é op; Ol ¢ £ACH,  RLE: T &hééae{S?

probe Tar 0 a cofre 5 spondi hg one

the four fk@céié’gﬁfl@&@l&ﬁ }Hé‘a&@? ?¥h8£5{:8¥eﬁe8flaglsm

corners of the test target

”HrkSJEViﬁﬁi56‘é%ﬂ%&é%etéﬁ%éé&@l@%@f@ﬁ0ﬁ§§de§ngnf8§matlon
probe mar k™ non-def ectiveness/ defectiveness 10

det efid Nadi 0y T@RehHENE 583 €eder 1 Aesmahes Nekh DEh NOdehbefies
probe mark formed on the electrode is located within a

pr eded &t ne heck xed eramderad | Ome rahgea 1 ey udf ngl écposdé s oand

in a direction and distance of the initial vector. 10.

A prabeermaikat et devile fnformstiog, ofiheme probe mark
non-defectiveness/defectiveness determining means
mechanism, and to store the classification header
information in the meaﬁs memory in relation with the
image information of each electrode.

8. A probe mark reading device according to
claim 5, wherein the initial vector calculator
mechanism includes

a detection mechanism which detects a probe mark,
formed by testing the electrical characteristics, by
calculating a difference between the image information,
stored in the memory, of the electrode the electrical
characteristics of which have been tested and the image
information of the electrode photographed before
testing the electrical characteristics, and

a calculator mechanism which calculates an initial
vector from the position of the pre-registered model

probe mark to a position of the probe mark detected by

the detector.
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15 testing electrical characteristics of a target

object having a plurality of electrodes (92), probe
marks formed on the el ectrodes, the probe mark test
device conprising: an initial vector cal culator which
calculates 20 an initial vector froma position of a
pre-regi stered nodel probe mark to a position of a
probe mark forned on a predeté%%ined el ectrode anong
the plurality of electrodes; and a probe mark

non- def ecti veness/ def ectjveness 25 determ nation
nmechani sn? whi £hPEePerif FesT GR8L RerdeyicotCacpriope to
mark_formed on the, el ectrpde phot ographed . by the

phot Syt dphi ng” Fhhi G101} Dot otE ok Ohi 12 YAt kA tor
predeterm ned determnation range including a .
bosi T1 BT 140 driTctl bt Shd Ur SYanbeore t RSt hi o7 o each
vect f |1 - j e d _
R S S T R S N R S

the gy&dei ey ned el eed roger dilecty DEODE JBAK 4 e84 PFe

nmet hod for Teading, when testing electrica

characd Bfistid € Soofcariar gedf obfectest NEABg-NOtd@ a position
plurality of electrodes, probe marks fornmed on the

el ecdf adlgsrobdengrlobfo rmedk seashaty ot hiod Adur electrodes,

conprising: (al) placing an el ectrode at a

photayt aphi ng position of a photographi ng nmechani sm

(20); (a2) illumnating by an illum nating nmechani sm

the el ecthoderpbaceadratnehedphetoyvapdsajdpbertivaness
determination mechanism determines whether or not the
probe mark formed on the electrode is located within a
predetermined determination range including a position
in a direction and distance of the initial vector.

10. A probe mark test device for testing, when
testing electrical characteristics of a target object
having a plurality of electrodes (92), probe marks
formed on the electrodes, the probe mark test device
comprising:

an initial vector calculator which calculates
an initial vector from a position of a pre-registered
model probe mark to a position of a probe mark formed
on a predetermined electrode among the plurality of
electrodes; and

a probe mark non-defectiveness/defectiveness
determination mechanism which determines whether or

not a probe mark formed on the electrode photographed

by the photographing mechanism is located within
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15 (a3) photographing the illum nated el ectrode with

t he phot ographi ng nechani sm and out putting i nage

i nformati on obtai ned by photographing, the
phot ogr aphi ng nechani sm bei ng supplied with an inage
of the electrode during a predeterm ned period of 20
time while the electrode is to be photographed; and
(a4) receiving and storing the Y%ng i nformation. 12.
A probe mark readi ng nmethod according to claiml11,

wherein the step (al) includes sequentially_ placing
t he %IE?%ﬁ???r%%“%?e%?F%H@én%Fl?ﬁerﬁﬂﬁ?o@?ﬁbHd259|ﬁg

t t det d d det d
e HSNEC R ot BrEuTbEa F I 76 G5 MCTCGRGFLGF FRAnTALtLal

EgotgAgg@g%' POoh! I §8¥‘£ed t8fa&%4“'{;g?ggs%gmﬁi‘gfggngnodel

e mark 'rea acco

11, s»unaﬂaeré g&fg%' ng! g?sét?gaéta gf@reﬁléafpom

of l'1ght toward t ctrode prede erm ne

periogle b r&ddBe ri PnSHPPL ¥cBPchEBRYE Of the electrode to
5 the phot ographi ng nechanism 14. A probe mark

readi ng methodnageerdi ngrkoregaliahy) héthvhi €Brf UELAGhg, when
conprises (ab) determ ning

non- des ethg vehessy tled Ecthyeaessr bt acpr obea maskgéor sBglect
on the electrode, and in which the (a5) includes: 10
(a5-Inchaditnd ad i phuaalinyt ol eVect ordas, apvelbt anarks ofiormed
a position of a pre-registered nodel probe mark to a

posi 21 orh®f e he ok bdde frar kKn ¢ o helle ona Bk predei eg nheeldod

el ectrode anong the plurality of el ectrodes; and

( a5-29Miyet & ™ ni ng non- def ect i veness/ def ect i veness

(al) placing an electrode at a photographing
position of a photographing mechanism (20);

(a2) illuminating by an illuminating mechanism the
electrode placed at the photographing position;

(a3) photographing the illuminated electrode with
the photographing mechanism and outputting image
information obtained by photographing,

the photographing mechanism being supplied with an
image of the electrode during a predetermined period of
time while the electrode is to be photographed; and

(ad4) receiving and storing the image information.

12. A probe mark reading method according to
claim 11, wherein the step (al) includes sequentially
placing the plurality of electrodes at the photograph-
ing position at a predetermined moving speed determined
in advance to ensure a time gap not shorter than

a photographing time required to acquire one image.
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15 of the probe mark, determ nation of

non- def ecti veness/ def ecti veness of the probe nmark

i ncl udi ng determ ni ng whether or not the probe mark
formed on the el ectrode phot ographed by the

phot ograph- ing nechanismis |located within a
predeterm ned 20 determ nati on range including a
position in a direction and di’st ance of the initia
vector fromthe position of the pre-regi stered node

probe mark relating to an electrode different from
t he prede%%r i h et ePR T3 biler €A% NG rﬁ?%%dn%wo%alagn*@o

thod ding to, laim 11, wherejn in the (a3
PS8 e SR Rl
hot hing . position of b K |

ol octFoub Hs B 93 JHOVOYT AP gt Tr gets 167 A prgfigternined
Charsr o S LTS R e cma R Do R Wbl o

pl ur@{gtcPh ofﬁ%{@%d@%ﬁar ks formed 5 on the
es, t

el ectro e probe mark testing nethod conprising:

(bl) cal cld atimgoedbd Nht Rl rygei Ny mStRoNestObrairgna
position of a pre-registered nodel probe mark to a

posidliaim afl ,a witiolte fuarthdorambnisas ptetiet e e feth 1y

el ectrode anong the plurality of el ectrodes; and (b2)

det eran rdeie qorvaled setdebress/aed ext o U engssobofma hie formed
probe mark, determ nation of

non-Uefet] i8AarisEI Rl etntd vighedsi @t thee probel makudes:

i ncl udi ng determ nj ng. whet her or not the probe mark
(a5-1) calculating an initial vector as a vector

from a position of a pre-registered model probe mark to
a position of a probe mark formed on a predetermined
electrode among the plurality of electrodes; and

(a5-2) determining non-defectiveness/defectiveness
of the probe mark, determination of
non-defectiveness/defectiveness of the probe mark
including determining whether or not the probe mark
formed on the electrode photographed by the photograph-
ing mechanism is located within a predetermined
determination range including a position in a direction
and distance of the initial vector from the position of
the pre-registered model probe mark relating to an
electrode different from the predetermined electrode.

15. A probe mark reading method according to
claim 11, wherein in the (a3) the photographing
mechanism photographs a predicted photographing

position of a probe mark on an electrode as a
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15 fornmed on the electrode is |located within a
predeter- m ned determ nation range including a
position in a direction and distance of the initial
vector fromthe position of the pre-regi stered node
probe mark relat- ing to an electrode different from
the predeterm ned 20 el ectrode._17. A probe mark test
nmet hod according to claiml16, trt her conpri sing (b3)
determining whether or not the probe nark of the
electrode is |pcated in a predeterm ned region set in

t he Qh%?%g{?p%?n%ntﬁﬂﬁﬁt 25 of the electrode. 18. A
b t d | f th
Conpri sins®(bay BEnBrareng T4 Eraslrefcar baShiader WRe
f
cncht ST eefd o%g&gﬁgingg% HEAHIBL PRoe Hoh Clr EPLREELESosect

i nf omaiu@pngogcgmwgl@?t i %Dé&tPBdQE tbﬁo@%aéng formed
storing the classification header information in

rel ah Obhé Oc EAEHrSHES] I OHE. pﬂgbeAmeQb@egaih tﬁé%hod
nmet hod according to claim16, wherein the s?ep (b

i ncl eolesri§bhgl) detecting a probe mark, fornmed on the

el ectrode by testing the electrical characteristics,

by 10 cakkl) atahgudadifhfeapnteibéaeeacthe asmgevector
information of the electrode the electrical
char&eerra speest bdnwhf ch povereebst eesdetodatl phebe mark to
i mage information of the electrode photographed

bef of PPe5EiPy Phed cheeleirark Epanregteristpredebpamined

electrode among the plurality of electrodes; and

(b2) determining non-defectiveness/defectiveness
of the probe mark, determination of
non-defectiveness/defectiveness of the probe mark
including determining whether or not the probe mark
formed on the electrode is located within a predeter-
mined determination range including a position in
a direction and distance of the initial vector from the
position of the pre-registered model probe mark relat-
ing to an electrode different from the predetermined
electrode.

17. A probe mark test method according to
claim 16, further comprising (b3) determining whether
or not the probe mark of the electrode is located in
a predetermined region set in the vicinity of an edge
of the electrode.

18. A probe mark test method according to

claim 16, further comprising (b4) generating
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15 (b1-2) calculating an initial vector fromthe

position of the pre-regi stered nodel probe mark to a
position of the probe nark detected in the step

(bl-1). 20. A probe mark test nethod according to

claim 16, wherein the (bl) includes calculating the

20 initial vector froma positi$ of each

pre-regi stered nodel probe mark’telating to a
correspondi ng one of four electrodes located in the
vicinjties_of corners of the test target to a ,
posi €137 bf 1 32 bt OB e"FRFRE f bF heEdhiCRatRCHEdi g $pfprmation
el ectrodes, ;and, 25 the_ (b2).includes deterninin .
ahetHer 0, 1SR Fre b e G AL P B R cAOEhe. Eheck FomaLity of
| oca Lt b p ] hed ri nation range

el s g ST AR TE bR 108 FettThAS el e Bl o

of t@? ﬁﬁ%tkﬁ@)v§550§toring the classification header

information in relation to each electrode.

19. A probe mark test method according to
claim 16, wherein the step (bl) includes:

(bl-1) detecting a probe mark, formed on the
electrode by testing the electrical characteristics, by
calculating a difference between the image information
of the electrode the electrical characteristics of
which have been tested and the image information of the
electrode photographed before testing the electrical
characteristics, and

(bl-2) calculating an initial vector from the
position of the pre-registered model probe mark to a
position of the probe mark detected in the step (bl-1).

20. A probe mark test method according to
claim 16, wherein the (bl) includes calculating the
initial vector from a position of each pre-registered
model probe mark relating to a corresponding one of
four electrodes located in the vicinities of corners of
the test target to a position of a prbbe mark formed on
each of the four electrodes, and

the (b2) includes determining whether or not
a probe mark formed on the electrode is located within

a predetermined determination range including a
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position in a direction and distance of the initial

vector.



