1 DESCRI PTI ON DEVI CE | DENTI FYI NG METHCOD, DEVI CE MANUFACTURI NG METHOD AND
ELECTRONI C DEVI CE TECHNI CAL FI ELD [00011] The present invention relates to
an electronic device such as a sem conductor circuit, a device identifying
met hod for identifying an el ectronic device, and a device nanufacturing

nmet hod for nmanufacturing an electronic device. In particular, the present
invention relates to an el ectroni cDESGRIBTIMvi ded with a test circuit such
as a TEG (Test Elenent Goup), and a device identifying method and a device
manuf acturi ng nmethod regarding the el ectronic device. BACKGROUND ART [ 0002]

Convent i oDEVIGE IDENEIRY NG WIETHOD) PERECE ORMANUEXCTYRINCh METHOD AND
sem conductor circuit, a plurality of electronic devices are forned on one

waf er, anBLEGERGNIEIDE¥ICE: into each el ectronic device. This makes it
difficult to identify each electronic device as to which wafer and in which
position the electronic device is forned or the like, after cutting the

waf er. ACTBCHNIQAY,FIBD®EN an el ectroni c device has caused a mal function or a
failure, it becones difficult to analyze the cause. [0003]. Regardl ng this
probl em K0 Pb]c“ﬁh%pr@gfgpt grvegtien @#t%ﬁgtO@ea@?{ﬁcrrpmealﬂn@ﬁ syql¥ FSrangnlienndpeton n

el ectroni g, dgvl §&itei aci’%}g Iﬁ&hﬂ@ﬁﬁ'@%ﬂﬁf iffe Qﬁ‘éf&?ﬁoﬁ’l& dé‘x%é% g’&%;@féeom' cal

identifier to” a sur eac evi ce causi ng each

el ect r oni mafi€fii¢tagng metHoddor inamd fasturin@améleatonicléntisd. i (Iﬁfpaﬂi&ulanftﬂé pmiénon and
the li ke are known. &goog&g W have not recogni zed any, rel ated é)atent
docurent sin¥entigdelajes ctgeni¢ devicerexided tithn testeirsiit such a5 TEQ@{Toskr e

oever, BeLSTVERPBIER | TR o werhoy Teeveart aeaTaebINENN o000 ng

t he i denteghidirgttheelectndrac detice@n in addition to circuits normally provided
for an electronic device. This deteriorates an area efficiency, a

manuf acturing efficiency, or the like, for an electronic device. 2 [0006]
In view OEA?T&@RO@WRJREIC" of the present invention is to provide an

el ectronic device 1dentifying nmethod, an el ectronic device nmanufacturing
met hod, ajid02)h Cehwemtivnally; ink@umdecturing an electronic device such as a semiconductor

circuit, a plurality of electronic devices are formed on one wafer, and the wafer is cut into
each electronic device. This makes it difficult to identify each electronic device as to
which wafer and in which position the electronic device is formed or the like, after cutting
the wafer. Accordingly, when an electronic device has caused a malfunction or a failure,
it becomes difficult to analyze the cause.

[0003] Regarding this problem, a technology of assigning identification information to an
electronic device is known. For example, a method of assigning an optical identifier to a
surface of each electronic device, a method of causing each electronic device to electrically
memorize identification information and the like are known.

[0004] We have not recognized any related patent documents or the like, and so the

description thereof is omitted here.

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] However, a conventional identifying method necessitates means for retaining the
identification information in addition to circuits normally provided for an electronic device.
This deteriorates an area efficiency, a manufacturing efficiency, or the like, for an

electronic device.



whi ch are able to overcone the above drawbacks acconpanyi ng the conventi onal
art. The above object can be achi eved by conbi nati ons described in the

i ndependent clainms. The dependent clains define further advantageous and
exenpl ary conbi nations of the present invention. MEANS FOR SOLVI NG THE
PROBLEMS [[é)gookgn In order to overcone the above drawbacks, according to a
first asp@9P6loin views of this @ntobjachokthe prasentprientide i to previden electrerindévigs ng
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the pl ur apresent tivehttsii el enments, as identification information of the
el ectronic device; an identification information obtaining step of
measuring, in an attenpt to identify a target electronic device, electronic

properti E%fN | IEqﬁgnts included in the target
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obtained in the identification information obtaining step and the identification information
stored in the identification information storing step, and judging that, when there is
matching in identification information, the target electronic device whose identification
information is obtained in the identification information obtaining step is the electronic
device whose identification information is stored in the identification information storing
step.
[0008] Moreover, it is possible to arrange so that in the property measuring step, the
electric properties of the plurality of test elements are measured in a state where a plurality
of electronic devices are formed on a same wafer, and in the identification information
obtaining step, the electronic properties of the plurality of test elements are measured in a
state where the wafer is cut to separate the plurality of electronic devices from each other.

[0009] Moreover, it is possible to arrange so that in the identification information storing

step, information indicating, for each test element, whether the electric property of the test



each test elenent, whether the electric property of the test elenent is

| arger than a second reference value that is different fromthe first
reference value is obtained as the identification information. [0010]
Moreover, it is possible to arrange so that the device identifying nethod
further includes an evaluation step of, when there is matching in
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According to a second aspect of the present invention, provided is a device
manuf act ufefaencsev#iBe Bat dadifferentfiony the fskdeferce v de obieinediiasgthen

act ual 0Wﬂ%¥ﬁ&ﬂonﬁi i%noperating at a time of actual operation of the

el ectronic device and a test circuit provided with a plurality of test

el ement s @OdooMREGIvVEr) @t i8possitile tearfingt 66 thanthe@evicb édedti€fihg Mrtivd figkérce, the
devi ce manuf acturing nmethod including: an actual circuit formng step of
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devi ce i sdsfic; ahle idevias InanHidtaingMrethod inphslintg: cim adtuilharazlite firming steplenfi ce on
the wafer, [0013] According to a t?i r spect of .the present _invent.i on,
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t esti ng oéachlecabrictdevice;ca skeund test drvaitdomang step w fdrynisg a second ttéshtircat int he

time of actyal operation of the electronic device, appl.ies a power supply
vol tage t & OHEens @fgAFom ik cHifip ing pf thsialern a PYPRST MRS ficB of EIFATUg | o
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test circuit, anc , at atinme of identifying the electronic device,
information storing step of storing electronic properties of test elements included in the

second test circuit from among the electronic properties measured in the property
measuring step, as identification information of a corresponding electronic device; and

an cutting step of cutting the wafer into each electronic device.

[0012] Moreover, it is possible to arrange so that in the identification information storing
step, the identification information of each electronic device is stored in association with a
position of the electronic device on the wafer.

[0013] According to a third aspect of the present invention, provided is an electronic
device including: an actual operation circuit that operates at a time of actual operation of
the electronic device; a third test circuit and a second test circuit that operate at a time of
testing of the electronic device; and a power supply section that, at the time of actual
operation of the electronic device, applies a power supply voltage to the actual operation

circuit and the third test circuit while maintaining a state of not applying a power supply



applies a power supply voltage to the second test circuit. [0014] Moreover,
it is possible to arrange so that the pawer supply section applies
substantially the same power supply voltage both to the actual operation
circuit and the third test circuit, or that the third test circuit and the
second test circuit have substantially the sanme circuitry configuration as

each ot hervolth@0fbihe Mec@@viest, citduit] anddagidplacith® ofideatiffing thet él8dtrdniedeaennd
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BRI EF DESCRI PTI ON OF THE NGS [0019] Fig. 1 shows a configuration of a
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of actual operation of the electronic device.
[0017] The summary of the invention does not necessarily describe all necessary features
of the present invention. The present invention may also be a sub-combination of the

features described above.

EFFECT OF THE INVENTION

[0018] According to some embodiments of the present invention, it is possible to obtain
information for identifying an electronic device. In addition, a dedicated configuration
for assigning identification information to an electronic device is not necessary, because
the electric property of a test element provided for evaluating a property of an electronic
device is stored as identification information. This contributes to improvement in area

efficiency, manufacturing efficiency, or the like, for an electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Fig. 1 shows a configuration of a measuring apparatus 100 according to an



Fig. 3 shows one exanple of a configuration of a test circuit 300. Fig. 4 is
a flowhart show ng one exanple of a debice identifying nmethod for

measuring a threshold voltage for each test elenent 314, and generating
identification information of an el ectronic device 510. Fig. 5 shows one
exanple of identification information of an electronic device 510 stored by
an i dent i embedimsat ofithe presentanvestion.age section 20. Fig. 6 is a flowchart

showi ng one_exHiiR2Snks Bl SUBlEb! SlaBHIAA AL S¥AbNALI A, wilgkspborat i on of

each el ectroni évi ce OW one "éxanpl e of "a nmet hod for
gener ati ng i deiig. Bishaih 0fic exandple 6P4 cafiguvdiondof a sespeirdar 308 by a property
nmeasuring section 16, where Fig.. 7A corresponds to a case where
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corresponds case ere icatron 1 nfoérm [ enerated in the
st at e wheifoeation of e electronic deeiveé 680.510 is separate after the wafer 500 has
been cut. Fig. 8 is a flowhart show ng one exanpl e of a device identifying
met hod for me&tdiSishewa ongexasmple vgldpa@gcaa%ﬁé?wt@p of g8 §lectrenic dewige At0 314,

] edSLIPishgACBLPTEHRC Obiderie ctaplersnicdeghenll o
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measuri ng a PNFjg/i6d$ b flowlchak sltowingbhe Exaimpachar @aluatibe mesiliod3fbd evahinding
generat i na identification infornmation of the electronic device 510. Fig. 10
shows anotipferioalianpf eachelogtrenigideyige 419-on of each cell 310 included in a test

circuit 300. Fi I ] : ice
dont i 1ying mof e 423 7B skl shdmBRth A PRGN ARAET o) erent
372, and gdomiaionnghicténpérforat bn propergrmedsuting sdctibin 6 evleat Fani7a devi ce
510. Fig. 12 shows anot her exanple of a configuration of a cell 310. Fig. 13
expl ai ns SOHESPPRAS tadirasavhereidimtifisatpndniosmationhisiesaerated iy therstate Whskerdoni ¢

el ect r oni Buugilf ot e RO AR 1 Bar ARt B ArERRLABIT R R 6° | 00201
The i nventoespuhds to a@asdwhete sdontilfiestidraatamation Begenerafedrin i stard odierematls,

which do not intend to |imt the scope of the present invention, but
exenpl i fy elepEonip deyies HH) is spparate after the wafer 500 has been cut.

Fig. 8 is a flowchart showing one example of a device identifying method for
measuring a current-voltage property of each test element 314, and generating
identification information of the electronic device 510.

Fig. 9 is a flowchart showing one example of a device identifying method for
measuring a PN junction leak current for each test element 314, and generating
identification information of the electronic device 510.

Fig. 10 shows another example of a configuration of each cell 310 included in a test
circuit 300.

Fig. 11 is a flowchart showing one example of a device identifying method for
measuring a gate leak current for each test element 372, and generating identification
information of the electronic device 510.

Fig. 12 shows another example of a configuration of a cell 310.

Fig. 13 explains a device manufacturing method for manufacturing the electronic
device 510.

Fig. 14 shows another example of a configuration of the electronic device 510.

BEST MODE FOR CARRYING OUT THE INVENTION



of the features and the conbinations thereof described in the enbodi nent are
not necessarily essential to the invengion. [0021) Fig. 1 shows a
configuration of a neasuring apparatus 100 according to an enbodi nent of
the present invention. The measuring apparatus 100 is an apparatus for
measuring an electric property of a wafer 500 on which a plurality of

el ect r oni {0026y The snvantion Wi newl be Ghseribedibased g tlepprafeated £nibddiments, wéch a t est

head 10, agn ADC 12, contr ol ction 14, a propert asuring.sectjon 16,
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and per f onemsdaribnessersml onthamvengoept i on of a signal with a test «circuit

which is Lom%_ og ghe el ectronic device. .The contrfd sectd',on 14 controls a
test cir W] 5te & sepWep sepiigatonRhA aeasyring apparatas; | 0Gae58rding togle ADC 12
converts j ea odl ' [ , into
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ADC 12. Fqr exanp|e, the. propert asuring section 1 ures electric
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section 16 neasure , ac nt-voltage property, a |leak
current, arfdmtdien starkge setti@a2() ahé atmatteneddtectingB2etjonl22.i s possi bl e to judge

whet her e ctroni c, devi ce passes or fails the test, based. on the
electric E‘f@ﬁiﬁ?é@ﬁ@a&s lé&feﬁvpceﬁ&cmﬁ@maﬁ% uwp_ﬁgfegml? V4%, For
exanpl e, Piogideﬁ JRARS hakeE 5be, dnﬁ%ﬁ”onﬁﬁ{raf%ﬁﬁééi zﬁﬁtré&?tiSnGFﬁkﬁﬁal Mﬁ?% ﬂa%L the
el ectroni evice passes or fails the test, based on variations of the

el ectri c prrapewhichsés foimtéen tlesdleattoaivadeveei nThel dadral sedtiva 14aloatrolsartest devi ce.

0025] The. di.spl a aratys .18 displ ays el ectri roperty of each test
lerent | Firuit GheatbARER G devicoy A ReisaLlea 00 1B Dt L SoTFBh S el
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test el ene on coordi nates corresponding to 1ach test elenent in the
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section 16 measures a threshold voltage, a current-voltage property, a leak current, and the
like of each test element.

[0024] It is possible to judge whether each electronic device passes or fails the test, based
on the electric properties measured by the property measuring section 16. For example, it
is possible to judge, for each electronic device, whether the electronic device passes or fails
the test, based on variations of the electric properties of the test elements included in the
electronic device.

[0025] The display apparatus 18 displays the electric property of each test element. For
example, the display apparatus 18 displays property information according to a voltage
value of a threshold voltage for each test element, on coordinates corresponding to each
test element in the display surface of the display apparatus 18.

[0026] The identification information storage section 20 stores, for each electronic device,
electric properties of test elements included in the electronic device, as identification

information of the electronic device. For example, the identification information storage



predeterm ned reference val ue, and stores the conparison result as
identification information. Here, the ydentification information storage
section 20 may store identification information of each el ectronic device
by associating the identification information with a |ot nunber of the
waf er 500, the identification nunber of the wafer 500 (e.g. serial nunber
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apparatus 100 may measure an electric property of a test circuit included in an electronic
device at a plurality of timings within a manufacturing process of the electronic device.
The electric property may then be stored in association with the identification information
of the electronic device. According to the stated configuration, when an electronic device
has caused a malfunction, a failure, or the like, it becomes possible to investigate the
manufacturing history of the electronic device having caused a malfunction or the like, by
detecting identification information of the electronic device and comparing the same with
identification information having been stored in advance. As a result, it becomes possible
to perform detailed analysis of a malfunction or the like.
[0029] For example, when an electronic device has caused a malfunction, a failure, or the
like after the wafer 500 has been cut to be separated into devices, the measuring apparatus
100 measures the electric properties of the test circuits of the electronic device. The

operation of the measuring apparatus 100 in this case is the same as the operation in the



case of neasuring a device before separation. For exanple, the property
measuring section 16 neasures the elecBric properties of the plurality of
test elenents included in the test circuit of the electronic device. Then
the property neasuring section 16 obtains the identification information of
the el ectronic device based on the electronic properties. [0030] The
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transi st oeRctddniadelite. alIntaddidibn} €6de the REEdIEcait does not operate at the time of actual
operation of the electronic device, the fluctuation of an electric property of a test element
included in the test circuit is small. For this reason, it becomes possible to accurately
identify an electronic device.
[0032] Fig. 2 shows one example of an electronic device 510 formed on a wafer 500. As
shown in Fig. 2, a plurality of electronic devices 510 are formed on the wafer 500. The
electronic device 510 is a device that includes a semiconductor circuit for example.
[0033] The electronic device 510 includes an actual operation circuit 520 operating at the
time of actual operation of the electronic device 510, and a test circuit 300 operating at the
time of testing of the electronic device 510. “at the time of testing of an electronic device
510” includes a case of obtaining identification information of the electronic device 510.

The test circuit 300 is provided with a plurality of test elements. For example, the test

circuit 300 may include a plurality of transistors as a plurality of test elements.



9 [0034] Fig. 3 shows one exanple of the configuration of the test circuit
300. The test «circuit 300 includes a colum selecting section 302, a row
selecting section 304, a plurality of columm selecting transistors (306-1,
306-2, hereinafter collectively referred to as 306), a plurality of current
supplies (318-1, 318-2, hereinafter collectively referred to as 318), an

out put se@DB4NFig2® shcwwdoree gxtanipid ofithe ednfigatation (OB fHe-tést cdtdit 300.heTled tastf t er
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el enrent 314 y be either an NMOS transistor or MOS transistor. The

vol t age \ilictingeransistomdies. V(Each tiassistoninteagtecell 310 raaylb¢ Ad OB ttaagsiodfoREEd  shown
in Fig. 4 may be supplied t he. contr sectio 1 to the
Lost g r ol £ CBRPIOp BB SB the ot T B EPAGYS TRsisiaring sk ing aftial3; o <
provi ded 6l5ér %rc%%QE@?OBPtHeQ?ecErﬁﬁfcde%'c@g?@t 314 of each cell, to apply a
predetermn ate voltage to the gate term nal of the correspondl ng test
el ement 3[D037] 7ﬂh¢t¢ete§ﬁmemr3llngn eachresl1 S 0is FoLided ta breclpetasahi paalbaipd each t he

? ;?Im-n n;Fr naI TlhS dParn? Veln%?ndal Wl” eachatles? rel%gn%%te § lrll1 1rs] gl(ljpp\{l%ldtvs?lglea %%deteltlrli]i?leg ate

voltage Vpp.  Although a well voltage terminal (i.e. terminal that supplies a well voltage)
for the test element 314 is not illustrated, the well voltage terminal may be connected to a
ground potential, or may be arranged so that the well voltage be independently controllable
according to each transistor, and that the well voltage terminal of the test element 314 and
the source terminal may be connected to each other. In addition, the test element 314 may
be either an NMOS transistor or a PMOS transistor. The voltage Vpp, the voltage Vg, the
voltage ¢;, and the voltage Vrgr shown in Fig. 4 may be supplied by the control section 14
shown in Fig. 1 to the test circuit 300.

[0038] The switching transistor 312 in each cell 310 is provided to correspond to the test
element 314 of each cell, to apply a predetermined gate voltage to the gate terminal of the
corresponding test element 314. In the switching transistor 312 in the present example,
the drain terminal is provided with a predetermined voltage Vg, the gate terminal is

provided with a voltage @; for controlling the operation of the switching transistor 312, and



provided with a voltage cpj for controlling the operation of the swtching
transistor 312, and 10 the source ternignal is connected to the gate
termnal of the test elenment 314. That is, the swtching transistor 312,
when controlled to the ON state by the voltage gq) j, applies a voltage that
I's substantially equal to the voltage VG to the gate term nal of the test

el enent tB&éourWﬁﬁnﬁﬁhisl’cOhﬂl&tbdttﬁ thidgatéfekmizlabdfthe tdseelsitlehicd 40 g Thiatisthet or 312
applies a floating . voltage whose jnjtial voltage is substantially VGto the
gate ter nw&hlrtsfmﬁ'étoréé% %ﬂle@rﬁ@ﬁfroll@lt@ the Gd¥sate by dhe wliage eg@aP esSd t h an

exampl e fciGeL Pl el RS ot do WIS oNakd 9% BR%eleehal e 8! IO,

However in other exa € arr € vo age

sequent i 314y apidni @dtrbnechmhe C}I?"1F|8téfé,0h@s’\mm%iraﬂﬁlstd’16IQQppKibsrzEﬂddth from t he
rOM/seIectlng section 304 as a _pul se signal, so as to equalize the |eak
time at tYRUAgs whogsrinfishxelfagsds ﬁqbétanmbj Yimtq the gatedemminglof dbe tegteslemental | t he
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source tern1na| of the test el enent 314 In addition, the source term nal
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the present exanple row sel8cting sectio contro e row
sel ecti ngcortespmﬁll@mmﬁiﬂeqlh'tg\ﬂ‘aﬂeﬂtof 806.t HEhat &, thegsootceserntindllo eachwv di rection
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transi stors e cell groups in the columm direction to the
ON st at e [9odlicThé mw selecing eeddiond 08 gequeptisliyt setuets Mplutadity of groupoficetis B bh
accordi ng(1te ce?l groups (310-1, 310-2) and cell groups (310-3, 310-4) in the present example)
provided in the row direction. In addition, the column selecting section 302 sequentially
selects a plurality of groups of cells 310 (i.e. cell groups (310-1, 310-3) and cell groups
(310-2, 310-4) in the present example) provided in the column direction. According to
such a configuration, the row selecting section 304 and the column selecting section 302
sequentially select each cell 310.

[0042] In the present example, the row selecting section 304 controls the row selecting
transistors 316 provided for the cell groups in the row direction to the ON state
sequentially, according to a position in the row direction according to a selection signal
given by the control section 14. In addition, the column selecting section 302 controls the
column selecting transistors 306 provided for the cell groups in the column direction to the
ON state sequentially, according to a position in the column direction according to a

selection signal given by the control section 14. The control section 14 supplies a

selection signal for sequentially selecting each cell 310, to the row selecting section 304



sel ection signal given by the control section 14. The control section 14
supplies a selection signal for sequentially selecting each cell 310, to
the row selecting section 304 11 and the colum selecting section 302. In
addition, the columm selecting section 302 and the row sel ecting section
304 may be a circuit for converting a given selection signal into a

posi t i onadndsh@¢wlimh Rellectirig segtien PORS| tTh @ddiddn,ahe edlimidk6lettingdsectien 302 adi such
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[0045] According to the circuitry configuration shown in Fig. 3, it is possible to

electrically and sequentially select a plurality of test elements 314 in each test circuit 300,
and to sequentially output the source voltages of the selected test elements 314, thereby
enabling to measure the source voltage of each test element 314 in a short time and at high
speed. Accordingly, even in a case where a multitude of test elements 314 are provided
on a wafer 500, it becomes possible to perform measurement for all the test elements 314
in a short time. In the present example, about ten thousands (10,000) to ten million
(10,000,000) test elements 314 may be provided within a surface of the wafer 500. By
performing measurement to a multitude of test elements 314, it becomes possible to
accurately calculate variations of the properties of the test elements 314,

[0046] Fig. 4 is a flowchart showing one example of a device identifying method for
measuring a threshold voltage for each test element 314, and generating identification

information of an electronic device 510. This device identifying method includes



[0046] Fig. 4 is a flowhart show ng one exanple of a device identifying

nmet hod for neasuring a threshold voltage for each test elenent 314, and
generating identification information of an electronic device 510. This
device identifying nethod includes 12 property neasuring (S440 - $448),

i dentification information generating S450, and identification information
storing Sghperty AiRdslringi($440 — Bh48)clshtifidatis e difbmatibh geupiatingS450anyol t age VDD,
the voltage VG the voltage 9), and the voltage VREF descri bed above with
r ef er enceldentifigagion nfoyrpatinestqrang S4%2r cui t 300 (S440). During this operation,
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may sel ect the next test elenment 314 upon reception of the notification.
[0049] Nex}4tothe ONY $iptérty measuring section 16 cal cul ates the threshold
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by calculating a difference between the gate voltage VG and the qut put
vol t age, rqué.seq%qv@g@sqt@né&&r(%4z)o| Efgaét%‘\g)é% meggyrepthe purut yeltaged o]  Next

th t i ' : .
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test el enthetoutpld voltapethas beeamedsackd. t The comttal abctd@aciidi may delecs eamikstesthe next

test elenent 314, and repeats_the _gro,cessi ng of S444 - S446. \Wen the
t hr eshol delgBentijdnen regeptiomaf thedotiieatiopnt s 314 have been measured, the
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identi fi ceesi dementf3an)idsedon dteagategeltge Vicapphél totthe est dlementdddtand itteat i on
' nformat] 81r1]tplcl)tf votltr'c]lge of the output section 320 (S446). The threshold voltage of a test element
314 is able to be obtained by calculating a difference between the gate voltage Vg and the
output voltage, i.e. the gate-source voltage for the test element 314.
[0050] Next, the control section 14 judges whether the threshold voltage has been
measured with respect to all the test elements 314 (S448). If there is any test element 314
left unmeasured, the control section 14 selects the next test element 314, and repeats the
processing of S444 — S446. When the threshold voltages of all the test elements 314 have
been measured, the property measuring section 16 generates identification of the electronic
device 510 based on the threshold voltage of each test element 314. Then the
identification information storage section 20 stores the identification information of the
electronic device 510 (S452).
[0051] According to the stated operation, it is possible to generate identification

information of an electronic device 510, and store the identification information of the

electronic device 510. In addition, since the identification information is generated based



el ectronic device 510 (S452). [0051 ] According to the stated operation, it
I's possible to generate identificationjgzinformation of an el ectronic device
510, and store the identification information of the electronic device 510.
In addition, since the identification information is generated based 13 on
the electric property of the test circuit 300 used in testing the electronic
devi ce 51dh the elettsic ppqmtiytdfeh& test aienit 30§ usddan edstiag ttandlectabaw devicel Ogit én
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be subjected to data compression before being stored.

[0053] By generating identification information of the electronic device 510 based on the
electric properties of a multitude of test elements 314, it becomes possible to generate a
different piece of identification information for each electronic device 510. In addition,
the identification information storage section 20 may store the identification information
after compression. For example, the identification information storage section 20 may
store positions on the matrix where the data value of the identification information is 0.
For example, in the present example, [X1, Y3], [X3, Y1], [X4, Y3] may be stored.

[0054] Fig. 6 is a flowchart showing one example of an evaluation method for evaluating
deterioration of each electronic device 510. In Fig. 6, S430 for measuring an electric
property of a test element may be performed by processing of S440 — S448 described
above with reference to Fig. 4, for example. In addition, the processing of S450 and S452

in Fig. 6 is the same as the processing of S450 and S452 explained above with reference to



[0054] Fig. 6 is a flowhart show ng one exanple of an eval uati on nethod for
evaluating deterioration of each el ecthonic device 510. In Fig. 6, 5430 for
nmeasuring an electric property of a test elenment nmay be perfornmed by
processi ng of S440 - S448 described above with reference to Fig. 4, for
exanple. In addition, the processing of S450 and S452 in Fig. 6 is the sane
as the prE’@e si ng of 8450 and S452 expl ai ned above with reference to 14
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obt ai ni ngtl$46ent1(ﬁeataimafommt1®4%)ageAc@@ncﬁOr(glatathi()b at Boen whaocthewiing, it is

possible to vaI ua he. det eri or.at| 1S d w ce 510. [0057]
In additi Byt H‘gdP&‘ﬁeé‘F‘ ’f’?}‘oé‘fm?oé'glﬁ g’rfgﬁ C%‘ ?‘L‘&’ h’&é@ % ronic

devi ce S51Qectiic Q&mgé yiode @vélﬁit@d Basell WhalditpreMe WHHWEHRSthe erwri@qx&&hryed from
different process rules or device sizes according to each group, "and may be

formed i nmstaa‘ufr@imrthe property oreasuningiS48e apdthe elecitrenprapentyisicageet withg to each
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Fig. 7B device sizes according to each group, and may be formed in different forms or in different
orientations according to each group. According to this arrangement, it is possible to
evaluate the device deterioration, such as each device size, included in the actual operation
circuit in an electronic device 510.
[0058] Figs. 7A and 7B show one example of a method for generating identification
information, which is performed by a property measuring section 16, where Fig. 7A
corresponds to a case where identification information is generated in the state where a
plurality of electronic devices 510 are formed on the same wafer 500, and Fig. 7B
corresponds to a case where identification information is generated in the state where each
electronic device 510 is separate after the wafer 500 has been cut.
[0059] Asshown in Fig. 7A, the property measuring section 16 generates identification
information based on a result of comparing the threshold voltage of the test element 314

included in each cell 310 with a predetermined first reference value. As described above,

the property measuring section 16 generates a matrix of identification information, where 1



corresponds to a case where identification information is generated in the
state where each electronic device 5135s separate after the wafer 500 has
been cut. [0059] As shown in Fig. 7A, the property neasuring section 16
generates identification information based on a result of conparing the

threshol d voltage of the test elenment 314 included in each cell 310 with a
pr edet er nisedstedrar a fest demprta 19 yhase theeshakkvaltage s latgsy han thefarshredpancey
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[0063] The property measuring section 16 may determine the second reference value
based on the threshold voltage measured when generating identification information stored
in the identification information storage section 20. For example, the property measuring
section 16 may detect any threshold voltages that are smaller than the first reference value
from among threshold voltages measured when generating identification information
stored in the identification information storage section 20, and determine the second
reference value based on the maximum threshold voltage from among the detected
threshold voltages. For example, a value obtained by adding a predetermined value to the
threshold value, which does not exceed the first reference value, may be used as the second
reference value. In the example shown in Fig. 7A, the value obtained by adding a
predetermined value to the threshold voltage of the test element 314 of the cell number
X1Y3 may be used as the second reference value. According to the stated control, it is

possible to accurately detect the identification information of the electronic device 510



reference val ue based on the nmaxi mrumthreshol d voltage from anong the
detected threshold voltages. For exanple, a val ue obtained by adding a
predeterm ned value to the threshold value, which does not exceed the first
reference value, may be used as the second reference value. In the exanple
shown in Fig. 7A, the value obtained by adding a predeterm ned value to the
t hr eshol d whobe prgperéty hastheen deterietatadedve t3usk. of the cel | nunber Xl Y3 naybe

d r ef yalue. A i th d |, it i
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[0064] Fig. 8 is a flowhart show ng one exanple of a device identifying
met hod f oidentiieationiinfprmatien eicthe clgetrenig deviewpldt t yThefprecessing e£54@) efréHlin314,

and generat i identification informtio t he. el.ectroni evice 510. The
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S430 expl @igngd above with reference to Fig. 6. [0065] First, the control

section 14 supplies the voltage VDD, the voltag{g)ve t he vol t age &P j, and
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302 and the row selecting section 304 {S402). Then the control section 14
changes VIEeKIN statgar edet er mi ned resol ution within a predetermn ned range

(406 - . i t hi erat | S t t
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nmeasur i ng 3appaiosd blﬁ‘rela@@oﬁz@gﬂpiﬂﬁdr? ik Yo 6 Rt8€ o tiecotitin 6€lecting sectidhB026md
generated by the current supgl 18, and neasures the source voltage of the

test el efgowsselecting secsion 386 (5402)dr Bhen the condrpl sechiondddhargesVrenb¥a it i s
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the test opbriiBilite ADE 1Bmeasierdhé Sdpo)voltdpest thBeuput sectiby 32@8r eattieVRpt | eft
unmeasur ed, the rocessing of S400 - S410 is repeated. During this

oper at i on (S4040. nEkat is, dhe mepsuping epPratus $00 sequentially changes the source-drain

current generated by the current supply 318, and measures the source voltage of the test

element 314 for each source-drain current. According to this, it is possible to measure the
current-voltage property of the test element 314.

[0067] Then, whether the current-voltage property has been measured for all the test
elements 314 is judged (S410). When there is any test element left unmeasured, the
processing of S400 — S410 is repeated. During this operation, the next test element 314 is
selected in S402. When the current-voltage property has been measured for all the test
elements 314, the property measuring section 16 generates the identification information of
the electronic device, based on each current-voltage property. For example, the property
measuring section 16 may generate identification information based on the gradient, the
mutual conductance gm, or the like, of each current-voltage property.

[0068] Fig. 9 is a flowchart showing one example of a device identifying method for
measuring a PN junction leak current for each test element 314, and generating

identification information of the electronic device 510. The processing of S460 — S470 in



selected in 5402. Wen the current-voltage property has been neasured for
all the test elenents 314, the propertyy neasuring section 16 generates the
identification information of the electronic device, based on each
current-vol tage property. For exanple, the property nmeasuring section 16
may generate identification information based on the gradient, the nutual
conduct anBgg, gmayde peborihédkss properta@basating 8430 u;qjlmﬁaeawverwﬁtﬁﬁeferér%%] Fig. 9
is a flowchart showi ng one exanple of a device identifyi ng met hod for
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[0071] Next, the property measuring section 16 measures the source voltage in the ON
state and the source voltage after a predetermined time has elapsed after switching from the
ON state to the OFF state, with respect to the test element 314 (S466). In the present
example, the property measuring section 16 measures the change in output voltage of the
output section 320 during the predetermined time

[0072] Next, the property measuring section 16 calculates a leak current at the PN junction,
based on the change in source voltage (S468). When the switching transistor 312 is in the
ON state, a charge in accordance with the gate voltage is accﬁmulated in the gate capacity
of the test element 314. Then when the switching transistor 312 is switched to the OFF
state, the charge in the gate capacity will be discharged by the leak current in the PN
junction. For this reason, the size of the PN junction leak current will be determined by
the change amount in source voltage of the test element 314 during a predetermined time,

[0073] Next, for all the test elements 314, whether the PN junction leak current has been



out put section 320 during the predetermned tinme [0072] Next, the property
nmeasuring section 16 calculates a |leak urrent at the PN junction, based on
t he change in source voltage (5468). Wen the switching transistor 312 is in
the ON state, a charge in accordance with the gate voltage is accunul at ed
in the gate capacity of the test elenent 314. Then when the sw tching
transi st omeashiZed & s jotigel (Sd70)he When thefeds any teltelaharn 34 ileft tireagaied,
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the test gété'i‘ﬁ%ﬁfau%ﬂ %llh%fttﬁl;eteftte@%{ﬁ n‘t“@%e e‘fﬁﬁéﬁi qu‘?in%%@h&ﬁ% '1Gb dalcfiapP! i €d
toa gat& insulation filmo e test errent e nmeasuring

appar at us tlib(gatedadtlccuradnesf edchéesg) atemehem based entthefhaage m tadwige ehlaaofithe372,

based on the chan 3%évol t%%g val ue . of the integral capacity 388 for a
predet er m“ﬁ"e%alt‘ia ly[ 781 2 PIRORCERIPA 81 | ncl udes a stress appl yi ng section
374, SoR e B R o S e g B2 > ="
capéci ty 381&geaonlmd>lwmtmé37dcafm switalm 374 tacecBEZwitch @0, 4 valtege applymg 378,

appl i 0 ancclPRAY ERrL ATy RS GOLTI SUFLPE SR PR Foh B ol emrent
372, via ghe 3f80ra§'fdasd(ﬂt1151ﬁ'ira§31§tor'§%. exarrpl e, when the test elenment 372 s
viewed as”a menor a FLASH nenory, the stress applying section 394

appl i es a[0076] ffhgetréssrapp\hylrtg sectiatni® dpplichan ¢ledtic stresstmthePaR iandatiorfildel et i ng

data from }ﬁll% tct: gltemelnte % via tﬁe %rst switch 374. For example, when the test element 372

is viewed as a memory cell of a FLASH memory, the stress applying section 394 applies a
voltage for writing data to the test element 372 and for deleting data from the test element
372.

[0077] When the stress applying section 394 applies a stress, the first switch 374 connects
the source terminal and the drain terminal of the test element 372 to the stress applying
section 394, and the second switch 376 is brought to the OFF state. According to this
control, it is possible to apply a desirable voltage to each terminal of the test element 372,
thereby applying a stress thereto.

[0078] In the present example, the stress applying section 394 applies the following 4
kinds of stresses to test elements 314 independently, or sequentially.

(1) FN (Fowler-Nordheim) Gate injection

(2) FN Substrate injection

(3) Hot Electron injection



[0077] When the stress applying section 394 applies a stress, the first
switch 374 connects the source termnalg and the drain term nal of the test
el enent 372 to the stress applying section 394, and the second switch 376
is brought to the OFF state. According to this <control, it is possible to
apply a desirable voltage to each termnal of the test elenent 372, thereby
appl yi ng @) sbtieeEraseereto. [0078] In the present exanple, the stress

appl yi ng section 394 a{_))t)l ies the following 4 kinds of stresses to test
el ement s (9929 Rereghone €htt () arsy metbgdsctor ppplying astrpsstm atew leaenhdYAdyi m) Gate

I njection .{ |4 | - Mgl | 0 4)
Sour ce Epvzggég% 6%5&]%‘?‘?1%5{ gl[ggl\?ép%%ér-d%{%ﬁé‘g)g}éﬁa&r%ﬁﬁggsf (g)]lre b%%' ngri—I %g’st 6’gess to
a test el @redippdirng sdt¥ion B0l inayGipgBtavdlagt ke virasig ®efRhe te3r deentBIReki ng t he
data of the test element 372. Here, the stress applying section 394 nmay

appl y a vior delgng data of theitesg clement 32 atiilee time of eqtughoperagon, tg cackf tgrmigal oft i ng

A e L

secti on 3@&stag@thadpbloftage loedphlied &l th@gReloiagtudl opetdtiaf€o tachhemsipglofesk at t he
time of actual operation to each termnal of the test element 372. [0080]
I n additi§# clenak3édl | 310 is supplied with a reset signal (pis, control

vol tages [%B%thélv%g{tigxgéa[cp\égﬁﬁly ?@%upgﬁgd \Q’itﬁ %torﬁseg§gﬁdgg>§{gq\,/ Contt Aol §aNL r Ol

section 1 age” con secti es a predeterhi ned

gate vol tVﬂﬂV\(@\ﬁgp‘ﬂb;B,Qﬁdfarg@fB\tdll@ﬁ@Vatﬂ’o@i the®BRfrdlGactich 14.0 THegzagAidtager m nal
of the test elenent 372. [0081] The second switch 376 sw tches between

whet her  ofonffet sactior dhhennlics peralsiprained atertolage Ynqurmlied droam hetceptithal of the
test el e”?egfi?nwéﬁl% a?ett%%l%la{gﬁﬁ@%ééélle%é 479e voltage applying section

382. The V age ‘appl¥ying sectio appli'eSs’ a constant voltage to the

sour ce t efooB MaThegWdondewitited 76 svatciitdisdtwedn Whehérasinoetoasanéct elsoutae t he
second swtch 376. Wen the second switch 376 is in the ON state, the

vol tage gl&reinat ad thy deajutopsinabefethe tgshelgmary, todbe inieeralbeappaityayip estpliege t he
The vol t ApBIRe ARt S8 MR VolsBE Biloing oot isg iRbles L R lope ML 150\

gat e i nsujoatdeaBriindlmna@fthd Mairt teFhingl EMBEHest3leném 302 vidihs sedoind dWitgh 8T6ISt ant

by applyigg1 a constant voltage to the source termnal and the drain
term nal When the sceend syihead76 igimthe QNogate] thyyeltags seagratesdpy the Meltagsct i on 382

I ncl udes %%ly%c&i%ﬁl%i Ry a%rpﬂig’g f e gmﬁcg {4 Rinal and the drain terminal of the test
element 372. That is, the voltage applying section 382 controls the electric field applied
to the gate insulation film of the test element 372 to be substantially constant, by applying
a constant voltage to the source terminal and the drain terminal of the test element 372.
[0082] The voltage applying section 382 includes an NMOS transistor 384 and a PMOS
transistor 386. The NMOS transistor 384 is supplied with a voltage Vgy that is in
accordance with a voltage to be applied to the source terminal and the drain terminal of the
test element 372, where the source terminal is connected to the source terminal and the
drain terminal of the test element 372 via the second switch 376, and the drain terminal is
connected to the integral capacity 388. In addition, the PMOS transistor 386 is provided
in parallel to the NMOS transistor 384, and is supplied with a gate voltage Vgp that is in
accordance with a voltage to be applied to the source terminal and the drain terminal of the
test element 372, where the drain terminal is connected to the source terminal and the drain
terminal of the test element 372 via the second switch 376, and the source terminal is
connected to the integral capacity 388. The NMOS transistor 384 and the PMOS

transistor 386 function to maintain the voltage applied to the gate-source or the gate-drain



transi stor 386. The NMOS transistor 384 is supplied with a voltage VRN t hat
is in accordance with a voltage to be Zpplied to the source term nal and
the drain termnal of the test elenent 372, where the source termnal is
connected to the source termnal and the drain termnal of the test el enent

372 via the second switch 376, and the drain termnal is connected to the
integral efiadsst glewsat 3120 begnbstaniially kenstmb ver efﬁbe gitoleakg@rrent ipr ovi ded in

par al | el ?,{% jed with a gate voltage Vpp
that is |n?eg5%§ r%d%lﬁtg%gf%a%g{o abe(:ﬁg% tﬁeé&@ eld to the source tern nal

and the d[cu8s) Aetsrdihglto dile dtited cmﬁsgmzaioﬁmm 1Bf113,te5€\/61%ﬁﬁnt3TBZt§IPalyﬁebﬁr mnal is
connected to the source termnal and the drain termnal of the test el enent

372 vi a t Netypedbis@ossiple égappip a capsiant glectis field ta the gptgdnsulationdidmelidhetest o t he
t | t. tor 386
onedl o, ERRREN 1%, aRPro hfhe N D AR Rl fogriP Capdlily 386 LT IMdins O iR BNE " O

gate-drai [balzeurraftotfn@fegﬂenedmmt 372 to be substanti ally constant, even if
the gate leak current is integrated in the integral Famt 388 to change
t he pot entq08A] T peeﬁaralmewm?rﬁg qhéraeﬁén%@lact@&eébwwma thegatedoancurrent he

| |
el ectric PREMGECEOR he R Sminl gt pial o RERGH B fot AcBR Y% TRRSLETE
charge andledn@gﬂaaéqﬁcﬂtmsa ﬁﬂt@ﬁt@d the@mqeﬂyclﬁ&ﬁt dnd JoRaass 0intd A&oliadee | eak

current of the test elenent 372. [0084] The integral capacity 388 charges
and di schiilyes paddiionsthgreschisangigters PékId80uwhermteceiyinghe restisiznal @res# sour ce

ool Aae Eo B ALDA oikke Li6e AL i IRl 88 e S < TT o

a vol t agepredetetigined Rolagh@i Vi, on, the reset transistors 378, 380, when
receiving the rest signal cpRas at the gate termnal, initialize the

vol t age vH93el Eﬂlepmug mr@gﬁt%n”@as%vw @gsgwﬂ@mtegmléamwr% BRdutheateage
VRi . [008 t nt al
capact ty R QYT ih AR Ehaliee ilab e BBt TR abeokirk B9y the bRl FREC
that is iaolaﬁmcseléam@trmsislmrtm ouqimtsazgmur@x&)ltag@bﬂma oaqjluetrhmgilgoﬁmas itlset or 392
outputs a source voltage of the output transistor 390 to the colum

sel ect i ngCRlHBRSEIEENS BEBIsterAI8y dcarlinglorthrsigna) fkam thedrpislecpgsestiPct i ng
section g @Ia P4. [0086] Fig. 11 is a flowhart show ng one exanple of a
device id ying nethod for neasuring a gate leak current for each test
el enment 37E86RMTE. J&iea Aowoigart shomiing bl(baé)daﬁlple dﬂn‘dhvmtlﬂmlfwhgtrmhal faet roni c
devi ce 510. The processing of S416 8 in erforned as

may !
property FEASHBRgEatsigek prsat iquef'&clatféwewrttmﬂezfr@r@ﬁer@tmg) lwgﬁcaél.onpr i or
information of the electronic device 510. The processing of S416 — S428 in Fig. 11 may

be performed as property measuring S430 described above with reference to Fig. 6. Prior
to measuring the gate leak current for each test element 372, the control section 14 first
applies an electric stress to the test element 372 in each cell 310.

[0087] During this operation, the control section 14 controls the first switch 374 to the ON
state, and the second switch 376 to the OFF state. Then the control section 14 controls
the stress applying section 394 in each cell 310 to apply a stress to the test element 372.

In addition, the control section 14 may apply the stress of (1) — (4) explained above with
reference to Fig. 10 independently or sequentially to the test element 372. In addition, the
control section 14 applies a stress to the test element 372 in each cell 310 at substantially
the same time.

[0088] After performing the above operation, the control section 14 sequentially selects
each test element 372, and measures the gate leak current of the selected test element 372.

However, the operation for selecting the test element 372 is the same as the selecting



to neasuring the gate |eak current for each test elenent 372, the control
section 14 first applies an electric giress to the test elenment 372 in each
cell 310. [0087] During this operation, the control section 14 controls the
first swtch 374 to the ON state, and the second switch 376 to the OFF
state. Then the control section 14 controls the stress applying section 394
i n each caeratidh@eivibappbyveowsh refasndedtotFig StadiFig| 8 ardito théZxplanatigidi tion, the
control section 14 may apply the stress of (1) - (4) explained above with

r ef er encethgrgofis gmitied 1%&@824 Rg.| yIndhe pissnt xqmaplesan epepationod sreagiriygdhe 372,
In additi . [ lj.e54a:Stress to the test el enent
372 in edie %Eé??”ré‘fcf’gggéQiélé???%ﬁﬁ;%#ﬁﬁwgg@é’%n% time. [0088] After
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f ol | owi ngoperationha ggte &k cuirrextaspbecausal inpler testicbemait 32asuri ng the gate | eak
current of a single test elepent 372 is described, 089] .First, the control
section 1402QnNg bgletcﬁétr?lisfe%tions% setsthg yoltags of the ‘a@éagféﬁaé}tyéﬁgt‘t #e second
switch 37 . t « . ' y

vol t age ot @apifedhuic Fbfisgo VAR, | DRrRRf Speriist uLHoPREILRYS SRS )
($S416) . Dheiresgt transistor@Be tabét ol initial adkkage A8k t@ therirtepral sapaoity 83881s€bhel n t he
test elenent 372. [.0090] xt, the caontrol section 14 sets the voltage of
the i nt eghgRticng a@[mgﬂm ofrgedby BRalang p Fisrkuienah Presder Gtttolline Barsset puring
this operatj R4 OREGLEON 14 controls the reset transistor 380 to
set the it?#tsﬁgﬂrs %e’?gg’gb\‘/%l to ‘Itlt e integral capacity 388. The nentioned
setting i[©0pEr Noxtrrihed poypestyppéaguring sectiess &6 reails clangp RE®Ifage veluatof dlel | ng t he

reset transistors, 37 80, to the ON state 009 Next, .the property
measur i ngNEEAl ARty W, msm&iet?rﬁnw ttra@%ﬁvﬁhwjﬂﬁsepﬁ@e iptseRdFaaCpaci ty
388, duri ' | f th : ' .capacity
385 was. sop TR OFRA I Alidee TRUR (SFLS)"  ylfs WA IGRiond o RRESI FHIGRPT
control sbttdntols thd calaminrselestingsection 302 arskthe cdw sejectmpt sectmorB3Bl% tarsdlettthe r ow
sel ecting ectioq, 304 to select the, cell310. Thei pr oBerté&geasgri ng section
16 recei HOy oThe groPSTHY MRAEENE OO Heresei a Voltage oPtied gomsthg oypPt age of

the int egsre@giorpmiéyoléggof{f?l?tsg%ra[g%g%{m_property measuring section 16

cal cul ates a current value val ue) of the background current
of the cel009Z18exththeguopmentytrheasuimgspetiombdindlculftes Aeurrent value (first current

value) of the background current of the cell 310, based on the change amount of the

voltage outputted from the output section 320 during the predetermined time (S420).
During this operation, the test element 372 does not cause a gate leak current, and so the
integral capacity 388 charges and discharges by means of the background current. For
this reason, it is possible to measure the background current, based on the voltage change
of the integral capacity 388 during the predetermined time.

[0093] Next, the control section 14 applies a gate voltage of either positive or negative to
the gate terminal of the test element 372 (S422). During this operation, the voltages Vyn
and Vgp are controlled, to maintain the voltage applied to the gate-source or the gate-drain
of the test element 372 to be substantially constant. During this operation, the test
element 372 causes a gate leak current that is in accordance with the gate voltage.

[0094] Next, the control section 14 sets the voltage of the integral capacity 388 to a
predetermined initial voltage value. Then the property measuring section 16 sets the

voltage of the integral capacity 388 to the initial voltage value, and thereafter reads the



vol tage outputted fromthe output section 320 during the predetermned tine
(S420). During this operation, the tesb el enent 372 does not cause a gate

| eak current, and so the integral capacity 388 charges and di scharges by
means of the background current. For this reason, it is possible to neasure
t he background current, based on the voltage change of the integral

capaci ty hdfigglofithegoltdpe vatueddtiss intaged chpacity 389 afkdhg (Neafforeinbatieedt r ol secti on
14 applies a gate voltage of either positive or negative to the gate
term nal Hed qt?f@@%@“‘%(@“’?@rt 372 (S422). During this operation, the voltages
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current ase on the ange mount of the vo tage va e integral
capaci ty infgral dapacitg 388 duging thetpeedetamméhedttinie ( S426) . During this operation,
the integ capacity 388 charges and di ar ges he current of
the sumal @Péﬁl Bertvideironsety et tﬁrmh%t? eﬂtulatﬁaﬂtewerrgat ree%trtﬁe &ifrent. For
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section 18, he&p %ﬁgﬁ@hdentl fication informati on, based on the current val ue
of the gate: Ieag current of each test elenent 372. [0097] Fig. 12 shows
anot her epo8fP] Eigoi2 shoyardniother exangple of a sonfedukatidh®f aTelléadh Tekdch3EU 310

of the present example, voltages Vpp, Vsg, Vi, and signals @sg, ¢s, ¢p, @xE are given from
the control section 14, and a positional signal resulting from converting a selection signal
is given from the row selecting section (VSR) 304,

[0098] Each cell 310 includes a test element 372, a stress applying section 394, and a
column selecting transistor 396. The stress applying section 394 is supplied with voltages
Vbp, VsE, and signals @sg, @s, ®p, @ue.  The stress applying section 394 is connected to
the source terminal and the drain terminal of the test element 372, and applies a voltage to
the source terminal and the drain terminal of the test element 372 according to a supplied
signal.

[0099] In the present example, the stress applying section 394 includes a source-side stress
applying section 394-1 connected to the source terminal of the test element 372, and a
drain-side stress applying section 394-2 connected to the drain terminal of the test element
372.

[0100] The source-side stress applying section 394-1 includes two transistors (395-1,



of the present exanple, voltages VDD, VSE, VG and signals iPsgE, cps, ND,
THE are given from the control sectiorg34, and a positional signal
resulting fromconverting a selection signal 1is given fromthe row

sel ecting section (VSR) 304. [0098] Each cell 310 includes a test el enent
372, a stress applying section 394, and a columm selecting transistor 396.
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a drain-side stress applying s 1on 3942 connected to t rain term nal
of the tegtound potential sRl22. [ 0100] The source-side stress applying section
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two transistors (397-1, 397-23) provided in series between the bus Iine
suppl i ed wighd @ ivsipplige tovbD gatedemmigaladitice tpaoisisturi3ar-2 atithe grdund patential he

sour ce-drai,n connection point for connecting the two transistors (397-1,
397-2) isS¥nnected to the drain terminal of the test el ement 372. In
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The control .sec¢tion .14 [ i signal CcPsE si gnal cps., i gnal .cpD and
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372, the contr section 14 supplies a signal cps indicating the Hlevel to
t he streséecé‘BB?é‘ll'ng

[0103] In addition, when applying a stress of (2) FN Substrate injection, the control
section 14 may supply a signal @sg indicating the H level. In addition, when applying a
stress of (3) Hot Electron injection, the control section 14 may supply a signal gug
indicating the H level. In addition, when applying a stress of (1) FN Gate injection, the
control section 14 may supply a signal @p indicating the H level.

[0104] In this way, by controlling the signal @sg, the signal @s, the signal ¢p and the signal
ouE, wWhich is performed by the control section 14 according to a stress to be applied, it is
possible to apply a voltage that is in accordance to a stress to be applied, to the source
terminal and the drain terminal of the test element 372 respectively.

[0105]) The measuring apparatus 100 measures the gate leak current of the test element 372,
after sequentially applying the aforementioned stress to the stress applying section 394.
During this operation, a predetermined gate voltage Vg is applied to the gate terminal of
the test element 372. Then the row selecting section 304 controls the column selecting

transistor 396 to the ON state.



section 394. [0103] In addition, when applying a stress of (2) FN Substrate
injection, the control section 14 may 34pply a signal PSE indicating the H
| evel. In addition, when applying a stress of (3) Hot Electron injection,
the control section 14 may supply a signal cpHE indicating the Hlevel. In
addi tion, when app Ing a stress of 3&33 FN Gate injection, the control
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bei ng f or nseakringi segldielef\@mbts/\h@itb&raktcﬁrrpmﬁopdﬂ@ of sShitestecl @ient SR, baaedlom
transi stor, connected to the drain term nal and being for SV\IItChI ng between

whet her t $hegagsnt Yadugpuipyited from the oulput sectiong 200 Aﬁeor§tr1§tteahlééwqtg@rta91 on, it
[ i Bl . t el t 372
S hoSS g phARPRTR SRt BukSalk SHEREeatf B MImbiS b st el erent 372 1<

confi gur af0108] FHQWD eixplafrisq debite md;mfawtrmgtmethatfdr@mﬁwtdrﬁlgsthpplleét@duw th a

gate leak current. In the present exanpl e, . t he, out section 320 has a
function @Viswd Bt tIne Bresant pxMRD %ﬁlkféectqoﬁwa’&mose o4 mthfhﬂp%p@% y nmeasuring
section 1 t A 72,
based on QP%E{I%%I?%I Ett%a‘iﬁ}ea%gg p{allt t @??%ﬁnﬁfé}%&%ﬁn (%}?ﬁ% élg?&%nﬁé gg(ggg SA@éor di ng

to this stndatest &rcuitdn0 thathmtlﬁdefwﬁﬂilﬂah@' dfaesreraichss Ilh@.ngaperatﬁaktmuﬁmeant of
each test elenent 372. [0108] g; 13 expl ai.ns a device rranuf acturing net hod
for manuf QEtestnaef the, glegironip fisvf% 1Qa|e\ME@°5%n therpresest pravadpansiestignis, an

el ectroni ﬂeﬁ‘é E"Z}”ﬁaﬁ% i1k &Q{I&QIIMBH?% obtAR&] #th Qe Sft'h{%&eé @rﬁ%ﬂol@er ating

at the tine operation o ectronic eV| ce d a test

circuit 3@ﬁpztrittas lﬁ)me)tpldﬁedmrplaungto Fig. bis hmastfactiredent s 314 and operates at

the tinme of testing of the el ectronic device 510. I\é)reover in the present
it

exanpl e, &A1 dasst, i actual GeTEHOTS U KO0 FRREYIFCHTORIR Se3EPeI DGR RARIEG AN e
obt ai ned W el} §45€ Phe HAfrFBTHEN into a plurality of regions for forming a plurality of

electronic devices 510, and actual operation circuits 520 are formed in respective divided

regions.

[0110] Then, a first test circuit 300-1 is formed on the cutting line at which the wafer 500
is cut into electronic devices 510. The first test circuit 300-1 is formed for each electronic
device 510. Moreover, a second test circuit 300-2 is formed in a different area from the
cutting line of the wafer 500. The second test circuit 300-2 is formed for each divided
area in which each electronic device 510 is to be formed. The first test circuit 300-1 and
the second test circuit 300-2 may have the same function as that of the test circuit 300
explained above in relation to Fig. 3, Fig. 10, or Fig. 12.

[0111] Then in the state where the plurality of electronic devices 510 are formed on the
wafer 500, the electronic property of the test element 314 included in the first test circuit
300-1 and the second test circuit 300-2 corresponding to each electronic device 510 is

measured. According to the measurement, whether each electronic device 510 passes or



apparatus 100 explained in relating to Fig. | is manufactured. [0109] First,
the actual operation circuit 520 of eaclbelectronic device 510 is fornmed on
the wafer 500. The wafer 500 is divided into a plurality of regions for
formng a plurality of electronic devices 510, and actual operation
circuits 520 are fornmed in respective divided regions. [0110] Then, a first
t est circlails tlBOestmaysbejodgetd on the cutting |ine at which the wafer 500 is

cut into onjg.devic 10.. Jhe first,test circuit, 300-.1.is f d for
cach o ecfigR] BPRGMEIERFoR R nfhato Snt Site-PRbfie Medinid dBed ST T8 ! of e
in a di ffgé&f‘dtecﬁbﬁéd bh &8 d1édric propeitnef thie A&t elemlehes MeihEudedR: thd B&of@ERNd t est
circuit 300-2 is forned for each divided area in which each electronic

devi ce 510ir¢uit 309-HEomomang, themeasuredeleetas prapertiesi + TRomeasuserentiofighesecond

500 oxpl HehEE Prsud i WpenfioR B Tl igdHige bR cpfiliaf hee piFrogal pE I
Then in tﬁﬁaﬁﬁﬁggpﬁﬁ@ﬁﬁ 1o@§¥mdalﬁ§bfﬁ1ypﬂi‘ce@i@cax?mea MovE aeelRibE @FR, flor med

on the wafer 5 the electronic property of the test elenent 314 1 ncluded
in the fiFig8ilgt9,orFegild. Iben meaﬁg@tlﬁn@n@ela&mau@rsstOtﬁgc@@ntlonﬁocstczes the
correspondj ng-t o each el ectroni evice 510 is neasured.. According to the
reasar oot iBioR A oaR Bl R ropry mas BRRSHARH 1657 2 T2 the rest
may be j upmed] Thed8ytuttifg adiifeP500 infledlédtionfrddvies 516, aheBletteshiOleife
correspondi ng el ectronic device 510 is generated based on the electric
property 610 tstmanugastured.e ndderording to theistagesbrpeessing, it isqossiblede manpfackig the300- 2

from anong, t he .npasur electric . properties. The enent t he

el ectrio Pt Gtk 1B GEHate SRETREPtRA rob €l ke FORPIngtbS rmt i on are
per f or med jdytifikion MRREHAT M oA RIRAT AliniSthd @Rchdnitdavise 810 Ishitabicaas sisd NY
expl ai ned above in relation to Fig. 4, Fig. 8 Fig. 9, or Fig. 11. Then the

i dent i f i calertooni¢ d¢aeandll. ordn gdditianer pration that daps spbeandribyie to idgeficatieat i on

informati g enerat ed by the . praper. asuring section [16. [0113]. Then by
cot 11 e+ RRotEEh Hefbaind 8% BREH! {00700 RAAS theGTtbroBt delioe S By ce
510 i s mapheelthe@by NEFRNHighHe hika fiRidc e theRl ORI dediceistioi S possible to
manuf acture the electronic device 510 in the state where the second test

circuit 30014] Fer exampig it isgrefeigblettp inchudeias manyftest etements Yldrasipaesthle inthag t he
i 1 on, 5[5} ERa-D0as =B 8 SRBPaIGH RO E e iad oY MBBRE e, o or mat i on
f r om anongletindhié BStcES Irplstes? Faifsahe tegbdsbbon (R vatiggsd Rdléctilepiopertpdd can be
renoved, thereby inproving the area efficiency of the electronic device 510.
[0114] Fothedssi ﬂém;,nt 34 ingﬂqdc@ frethafirss tesd cireidt M%el ard thesgeanddest eirewrb$2.314 as
possi bl e .Fcr)]r ct:xgrenple, the test circuit 300 includes about ten thousands (10,000) to a million

(1,000,000) test elements 314,

[0115] However, the bit number required for the identification information for identifying

the electronic device 510 is smaller than the number of the test elements 314 required for

accurately calculating the variation of the electronic property. In addition, since the test

element 314 does not operate at the time of actual operation of the electronic device 510,

the number of test elements 314 included in the electronic device 510 should be as small as

possible, in terms of the area efficiency.

[0116] In the present example, test elements 314 that are unnecessary in generating

identification information is provided in the first test circuit 300-1, and an adequate

number of test elements 314 for generating identification information are provided in the

second test circuit 300-2. Then the first test circuit 300 is provided on the cutting line of

the wafer 500. Accordingly, the first test circuit 300-1 will be removed from the

electronic device 510. For this reason, at the time of testing of the electronic device 510,



first test circuit 300-1 and the second test circuit 300-2, when judging
whet her the electronic device 510 passgs or fails the test based on the
variation in electric property of the test elenment 314 included in the
first test circuit 300-1 and the second test circuit 300-2. For exanple,
the test circuit 300 includes about ten thousands (10,000) to a mllion

(1, 000, 00Q)s pSiblec GRERES thd-diectti0 bidpkrtide WeUR suffidiént uinbBrGIest ity ed for
the identification information for identifyi ngﬁ1L the el ectronic device 510 is

smal | er t Bkh as wellps nesweingithe memberof test elemants 324 ancludediin g glentroniecdayicst el y

cal cul ati t vari ati.on. of th L ect roni ar n LtlQn, since the
test ele ?tq%ltzi Sggémﬁgpgbaﬁlgregl?@u};\g(&? %fé]:c&?rﬁégg‘fw%éoug)l m%gga%%{hlgon of the

el ect r oni fiefl@fida€iOn pBrmation MEIBEradic d&sde Aloement s 314 included in the

el ectronic device 510 should be as small as possible, in terms of the area

ef fi ci encj0117bimsldition, itHe pysferslela thas sherigendificatéen indoraratinn stozage seetian 2( e

unnecessary | nerati.ng. Jdentifi.cati on.infoyrnati .I's_pr.ovided,i.,n the
Frret t oorous PR Blio infh P lioh ol Rin R roficlsRels0 in B BRRbERRY k0 T oy
gener at i nghah@fRetutihg BRtdre mfbithAlomRutIPas e Pofitiory beikd cladtrbhie desiee 9N0Ioh Gt
circuit 300-2. Then the first test circuit 300 is provided on the cutting

line of watergagd.er Agmadinglycib ba¢amags\possible t¢ pecyrately analyze & pause 9be faluyg of be
renoved fpramthe . el ectroni ice 510 .For this reason, at the tine of
testing o?wt‘?GBP%é%Y%%§288g9g§§£5§5?X%%Pk1t IS possible to nmeasure the

electric gnq'sﬁmg'. ¢5 skdwd fifotited ek arfiple o a RUAEITattdn dfARE eletiesmtevics3drh. as wel |
as reduci ng the nunmber of test elenents 314 included in the el ectronic

devi ce 5Tbe electronic deviee HF0 igrthgpriesant exanaple incbiden gn eefualapseatiopsireuig 820, @e 510
to mai ntajn the .id ification,infor han of the el ectronic vi ce 510.
Lo " il ik R0-5 Beb Bl s RN TOb A w5 bR PR RS $Yr ot o
storage s gntl HPThe Actusltopersioh RRcuit 76 bidratad AtqRe timt OF ARhAIUpefttioRdE theel ectroni c

device 510 in association with the manufacturing history information such
as the posleetrastic devieendlOe| ddietioird testareut 8 08-Bmndrihe spsongteseiragB00Ac cor di ngl y,

el et r o SPaR e e oA R BT e 0° PR By e Ahe ot e

exanpl e otheae€ondlted eiradit 900-2hatdicubelafGdlIlyORE Sarf@VikGiftrp ¢hfighhRionl £ @héONI C
device 510 in the present exanple includes an actual operation circuit 520,

a third péet dior examplegbe thirdetesiesironiti 30@-3tand threcsgrondiges-circur 3802 maykaves uppl y
2ctual opasimBAEherae SapmER S i GeBEREh or e e R ER 38 Smthick « 00 s
and the sggfidn }@g;orgbrp@T%ig Fi0Q020r Mpenat e at t he_ time of testing of the
el ectroni c devi ce 510. e third test circuit 300-3 and

[0120] The power supply section 530 applies a power supply voltage to the actual

operation circuit 520 and the third test circuit 300-3, while maintaining the state where the

power supply voltage is not applied to the second test circuit 300-2 at the time of actual

operation of the electronic device 510. In addition, the power supply section 530 applies

the power supply voltage to the second test circuit 300-2 at the time of identifying the

electronic device 510.

[0121] According to the stated configuration, it is possible to supply a load that is in

accordance with the actual operation environment of the electronic device 510, to the third

test circuit 300-3. In addition, since a power supply voltage is not applied to the second

test circuit 300-2 at the time of actual operation of the electronic device 510, the

deterioration of the electronic property for the test element 314 included in the second test

circuit 300-2 is small. For this reason, it is possible to analyze the deterioration according

to the usage state of the electronic device 510, by measuring the difference between the

electric property of the test element 314 included in the third test circuit 300-3 and the



the second test circuit 300-2 have substantially the sanme circuitry
configuration as each other. For exanple, the third test circuit 300-3 and
the second test circuit 300-2 nay have substantially the same configuration
as the configuration of the test circuit 300 explained above in relation to
Fig. 3, Fig. 10, or Fig. 12. [0120] The power supply section 530 applies a

power supglkatriv ftdpedl$ of theltbk eReientB 14 PR irfe Sédofill itdst HiZéhiegd-2.he third test
circuit 300-3, while maintaining the state where the power supply voltage

i s not apiil22lin aslditien, thegueagutiegapperatiesul G0 stwes Rentifiqation infammatfonzhasedon
operation,of . the eleciragnic. device . hn. additiaon h o} pply

sbot 1 on. 558 el eSS e esFeithin 2 ing Pt s BRond BE sRETa0P0R, L
300-2 at jdi@ndd, Bid When RRAfifying the eleBBoni€d8GEEE 910, ©bRhRIS i@éntiHikation Mhidrhdation
According to the stated configuration, it is possible to supply a |oad that

is in acbasediamthe aldcitic plopery o{ithe tespelementohl dandlndeshimghe sesbnd kast eitaadtt r oni ¢
devi ce 51 o the third .test ciycuyit .300-3. |p.addition I nNC ower
supply vorlligie $188 o defsperdian of Metécuc ey efpRisy HsPenu S 5t Re " i e
of act ual {HeRedoRH it cbuit ST-EICHAD RIS pARMIEH BdRately ReniGiRE bleE@dion of the

el ectronic property for the test elenent 314 included in the second test
circuit 3¢®i@319. smal|l. For this reason, it is possible to analyze the

It
deteri i i to.th t at. t he. el i c_device 510, b
nesur i naQind AR Pefistile th e et D21 EhE0 St S s e R HRRAE e et
314 1 nol Ugisdkrlsipdi9Soltld btk Rothe GlhaMipkrabBR chodinsd ARt B thifd REdifcgitPr Oper ty

of the test elenent 314 included in the second test circuit 300-2. [ ] In
addi ti on, 3@0k& nEbat us, itig pegherablatie suppdpsubsiantially the samé laadtté the thind ¢astrat i on

based on .the el ectr. r rty of the.test elengnt 314 included in, the
seoond 1 cSHoUi0cH g (9 B obdalam EuCHE: W ASORIEHE S ANGEREPIIEE r oni o
devi ce 51{Q3gt héHt B4 ifkeiiedlih BRIthRA tdsDEIRUBI000 cantRSREAB beRELIARGILY kife
property of the test element 314 included in the second test circuit 300-2.
Si nce t hesaist asrthodettiiamtiaf of the ckeiment mcludpd optbe agtualf opetationegcuie S20rerithe3 14
included in the second st circuitf 300-2 is small, if .S possible to

acour at el DVSISHPRID jeqtng b gt BRPY theoveunaly vopiaassyths o3 Eurul abl e ¢ hat
the power i j : i ' S dE’é%/‘t%r uppl 'y
vol t age b%%ﬁta{l)d/%ﬁgetg%t? %a(lﬁ,%g%%?g#%ﬁs%?}?%%?& §56£}*(1)Jr %nr%lh%e%?rr d esfltléci rcuit
300- 3. Thstated sonfiguratmnpwhee thelpiosver supplippéliags isoapplind iatheyactubhkbopeaatmnl oad t o

the third test__circuit 300-3 as to.the actua eration cirguit 520.
Accor di ng?‘f&“‘%ﬁ?@s ’&é?‘é’r‘?%r%?‘g]ﬁ te pimylianequs taPB{Ye‘??EHPWS&%‘PPfVcY @8¢1t9 et he

third tesf;giLs gir{s%@%b.i CRI AR rg%gg, JE R rgagﬁgluggtsﬂna? iagé paearcgétri@g%m?%ﬁa ot he

deterioration o e elenment 1nc circuit 520.
The the actual operation circuit 520 and the third test circuit 300-3 during substantially the
same time.

[0124] In addition, it is preferable that the power supply section 530 includes a first power
supply line for applying the power supply voltage to the actual operation circuit 520 and
the third test circuit 300-3, and a second power supply line being provided independent
from the first power supply line and for applying the power supply voltage to the second
test circuit 300-2.

[0125] In addition, the third test circuit 300-3 includes: test elements provided to be
electrically parallel, a selecting section for controlling each test element to the ON state
sequentially at the time of testing of the electronic device 510, a property outputting
section for sequentially outputting the terminal voltage of the test element controlled to the
ON state sequentially by the selecting section, and a state maintaining section for
maintaining a plurality of test elements to the ON state at the time of actual operation of

the electronic device.



power supply section 530 may supply the power supply voltage to the third
test circuit 300-3 and to the actual QPeration circuit 520 by neans of
branchi ng. According to the stated configuration, when the power supply
voltage is applied to the actual operation circuit 520, it becones possible
to simultaneously apply the power supply voltage to the third test circuit

300- 3. Fqnh116)iFor eRARHIR; whén the tRRPRERIRuit 8008 Y tH\GrcRAWREonTighRkivn ¥O! t age to
the actual operation circuit 520 and the third test circuit "300-3 during

subst ant iexplaynet abovesiarrelatipmts Fig03,21g calnmadelectingsectiaon 362, pheafowr setcting hat t he
I t] 30 incl.ud fi Ly li f | yi
P R (o B S Fhndal S5, PR o SRR BB 1Y, o

test cirqihdiiogQ9d se%ﬁngse“c@iﬁﬂﬁ dh%&ﬁfon?ﬂx@%tbult LfioR 800 FurRiiHd Sadle
i ndependent fromthe fitTst power supply line and for applying the power

suppl y v@iropegty outputting ssetiomd Intaddition; the power3@Pply. seftiarrS30 qupphiekthei on, t he
third test.ci it 30Q-3 i des; test t i ded be .

el ect 11 colGEG S therolisge Yy HEvoaes Betr e Poloeeoler BrHIFg) B3R est el enent
to the ONcRfiéd & Figeys M thlrll Yespbirdu¥S300L3T® Biridtflsi dp@raton] the p@bv@ﬁiu??l’y c

device 510, a property outputting section for sequential Iy outputting the
t er mi nal sectiana® rody funetidreas the ktateenaintagning sdctien bysupplyingdhe soldge ¢; that

sequentially by the selecting.sectjon,,and a state maintaining section for
mai nt ai nicﬁﬁ%‘él_sﬁpﬁli‘%wlf%?“lﬂ‘tr"r"g?foré_tr’g@rﬂ‘%P&)St?tﬁe ON state at the tine of
act ual OF[@{?%]'IHQd@ifti%}ot_ﬂg stﬁcloﬁgtt{]s?a'r&litdﬁ)()'-zcﬁlcluags:_agﬁl%éﬁiy &Qést%&ﬂ{gﬁrs& when the

third test circuit as the circuitry confi ti'on as expl ai ned above
i n rel at ippovided t6ibg.cltridatly pamllleln sslettarg sengors foc comtrolBOE eachhest elementtoect i ng
section 304 he col umm sel ecti.n ransi st or 306, .and .th ow,sel ecting
Cransi st dhe ONestal Fraueta{Bt 3 dhe UBC ohissay Skebt lgeicin Revice T . BBUAR1 on, 1 he
out put sGgliiRariafintsthialibRBipdfinsRectdl BPGubliRy HRHEHHAM AAEEE Aflach fest
addition, the power supply section 530 suppties the voltage VDD, the

vol t age \dbemdrheontollled de tHE] ONatate sdqeentmlly byehd/fRidetiog peécdiongas thbove in
relation . to Fig. 3, .to the ird test circuit 300-3. During this operation,
t he pomerlh%rl'i‘pﬁﬁgtﬁon &fﬂ%ﬂnggg‘e trPﬁ‘ﬁé‘FY‘Gﬁgg@ the state mmintaining section,
by suppl yi t | 2 b ¥ ' Sstors
S12"t o ORI ot BhbRESLGPine s Rind (PERER T00°% bt e oS ChRBRli RIS

i ncl udes:exalapledrabbvd w rofative st Figl &rthecclumprselectiaksetivorh20 teciomi seldcting

paral lel, a.selecting, section for controlli each test elenent_to . the ON
state sedGEHn Y4 we&plmsqlq%@g&@nslﬂeﬁ%%#} theffawSelecing RPSINRRAEH10, and

an i dentgf it atak o éefgcﬂﬁgﬁécitigﬂ. O Rdieidn the Dot Q& ti0R26 Yhkiibhé AGHE he
term nal voltage of each test
identification information outputting section.
[0129] Although the present invention has been described by way of exemplary
embodiments, it should be understood that those skilled in the art might make many
changes and substitutions without departing from the spirit and the scope of the present

invention which is defined only by the appended claims.

INDUSTRIAL APPLICABILITY

[0130] As the above explanation, according to some aspects of the present invention, it is
possible to obtain information for identifying an electronic device. Moreover, since the
electric property of a test element provided for evaluating the property of the electronic
device is stored as identification information, it becomes unnecessary to provide a
dedicated configuration for assigning identification information to the electronic device.
This contributes to improvement in area efficiency, manufacturing efficiency, or the like,

for the electronic device.



el ement controlled to the ON state sequentially by the selecting section, as
the identification information of the 2 ectronic device 510. [0128] For
exanpl e, when the second test circuit 300-2 has the circuitry configuration
as explained above in relation to Fig. 3, the colum sel ecting section 302,
the row selecting section 304, the colum selecting transistor 306, and the
row sel ecOLAIMS ansi stor 316 will function as the selecting section. In
addition, the qutput section 320 functions_as the identificatian

iphdd Joy et

i nformati dn outhdeyirs ddewidying methed Jor idenfifidng n; ¢lectinis device {eHding rAthas

oeen deschlBatothyeRXiehi 6g§i{3§?ﬁr§£étya iRERP AR Ypratioh FIRLLIECABARE SLRO

that those s Int ht nmake many = changes an strtutions
wi t hout depest tiraugt proemted wathspplurdlityofitebtedernemp endbpdrivingpatestént of testuendf on
which is defined on]y. by the appended clajnmg. | NDUSTRI AL APPLI CABI LI TY

[0130] Ast qféecgﬁB\FéleéFﬁi %ﬁnglﬁgfd%%g’Hfﬁfpﬁ@ggﬁo@Bﬂﬂn&spects of the present
invention, it i,s i E L e i f i ibvd Bt

el ectronic deviac%répmﬁfgﬁ&s?%g?t g e Ctl%q?@cﬁ%égﬁﬁ?égpé’éﬂggt éeement
provi ded phrraley af teat ¢lexrgentiee property of the electronic device is stored as

identification infornation, it becomes .unnecessary o provide. a dedicated
configuration PBr 1d5§£§baﬁlpﬁg"}f@é?ﬁti°fli ERENBNSIERT O (HArIBn The, QeGdric| RIERGTHER ¢

devi ce. i i i tod: : icCl , i ng
e 1 of enciPEIERLIS RFbRRaid of IR AKRERE, oo Mt e or RRULARNY 10,
i denti fyi dgvioet hod for identifying an el ectronic device including an actual
operation circuit operating.at a tipe, of actual operatjon of the e]ectronic
device and a pBddendificatign mﬁfrrwrl%egnwmmg %telbpﬁmapﬁwgom %%t%enmtéwl%%yand
operating L i . e I.6; i i .

ot 1y; aad kool adfes lughic drberfis e d B O HEE el RUb L in

el ectric pheopegdt i ddectronipdeticeethgrebfy dtdining| idemtifidayionfinfoembtien efethé Iargan
identification infaormation storing step of storing the electric properties
respect i vElegtrHc deciandal ity of test el ements, as identification

i nformati on of _t [ nj Lce: . q Eficadl - .nf i

obt ai ning step ao&%%g%trs{eﬁg{)fsicﬂglgﬁﬁrggtetﬂéﬁg?é@gﬁl&%dn?‘?%’%}8&5&?grg{gagf]e e e(t: G oni ¢

devi ce, elidtificaion ipfarpatibn @btaring siegpudnd| the Mid@itificatidn aifereation stored udlaigk i n

the target electronic device, thereby ohtaining_ identification information

of the tafdsatification information storing step, and judging~that, when there is matching mn
identification information, the target electronic device whose identification information is
obtained in the identification information obtaining step is the electronic device whose

identification information is stored in the identification information storing step.

2. The device identifying method as set forth in Claim 1, wherein

in the property measuring step, the electric properties of the plurality of test
elements are measured in a state where a plurality of electronic devices are formed on a
same wafer, and

in the identification information obtaining step, the electronic properties of the
plurality of test elements are measured in a state where the wafer is cut to separate the

plurality of electronic devices from each other.

3. The device identifying method as set forth in Claim 1, wherein
in the identification information storing step, information indicating, for each test
element, whether the electric property of the test element is larger than a predetermined

first reference value is stored as the identification information, and



el ectronic device; and a matching step of conparing the identification
information obtained in the identificaBlon infornmation obtaining step and
the identification information stored in the identification information
storing step, and judging that, when there is matching in identification
information, the target electronic device whose identification infornmation
is obtained i nnitheidegafieationdafarmation storingsiepnindrndtion npdisatag, ifer gagh test

et 11 Attt grpans sl ERapbhaRlidhe ! ARTE ik FhEhEea R0 s

set forth vatueGhat 13 Hiffedar fom the filte rpfeRmes tWAlUFERSolstaingd Sdsethe idoftifedagiéhri C
properties of the plurality of test elenents are neasured in a state where
a plural i tipfosmatgdrect roni ¢ devices are formed on a sane wafer, and in the
identification information obtaining step, the electronic properties of the
plurality of test elenents are neasured in a state where the wafer is cut to

separate the priyddvideddenifhg eletivd 4 seefoith & Cldi@r, faetier ebhprising: The device
identifying nethod as set forth in Claim1, wherein in the identification
i nformation st i ¢xglustiep steprifovhan itlusre isaiatchingnig, idensification infermation mnthat |

whet her the_el.ectrijc operty, of t.he st _elenment is,|arqger than

or edet er ifnagning sl ALPRRE iieRomaling of B2 1y Ereifelionicie Hisited (b gisrence

i nfor mat i Getwesitthe @lectrit ?ﬂé@eﬂtﬁ@ Midabure@tin @ propety Bicaqitingt Q6p 86d HeClectric
information indicating, for each test elenent, whether the electric property
of the tediropsridgepeneaspeed|in thpddentifipation Bdersration ebtapang &tep.val ue that is
different fromthe first reference value is obtained as the identification
information. 4. The device identifying nmethod as set forth in Claim3,

further conpri sA@evic@magivRtiusihy eietiiddedT rdnufathehgt dhedl€tiosicdvidiindudifig an
identification information in the matching step, evaluating deterjoration
of the taragbtal epesatioropirqitqweratiagiss 8 dimeodf agtupl pperpléorcef theelegirenictdericelandt ri c

properties asured in.the. propert asuring step.and th | ectd,i C.

Pt oper t| o<t fraaLpEardadd Biek f bl SHFRT lehbs bl ReBiinb e ity tipe of.
devi ce martuéal@éwﬂi@aeﬁ@é,M@icermﬁmff@ﬁﬂﬂglrﬁ@ha@c@hg@iﬁgm c device including
an actual operation circuit operating at a tine of actual operation of the

el ectroni c deviaeaginad cizcuiteSarming stept ofp faming dheraetalgoperatien icirpuibfolteagh

el enents apd_ operating at t{ime of testing of the electronic device, the
devi ce man ‘T’Cg(?gﬁr eﬁﬁe o e%orrpri sing: an actual circuit formng step of
form ng the actiglst ag@rcathi@Toshing étdp &f foRBiIg a first test circuit on a cutting line at

which the wafer is cut into each electronic device,

a second test circuit forming step of forming a second test circuit in a different area
from the cutting line of the wafer;

a property measuring step of measuring electric properties of the test elements
included in each test circuit;

an identification information storing step of storing electronic properties of test
elements included in the second test circuit from among the electronic properties measured
in the property measuring step, as identification information of a corresponding electronic
device; and

an cutting step of cutting the wafer into each electronic device.

6. The device manufacturing method as set forth in Claim 5, wherein
in the identification information storing step, the identification information of each
electronic device is stored in association with a position of the electronic device on the

walfer.



el ectronic device on a wafer; a first test circuit formng step of formng a
first test circuit on a cutting line atg; which the wafer is cut into each

el ectronic device; a second test circuit formng step of formng a second
test circuit in a different area fromthe cutting line of the wafer; a
property neasuring step of neasuring electric properties of the test

el ements included in each test circuit; an identification information
storing step of storing electronic properties of test elenents included in
t he secont t esfngleconic deyieprrempnyng:he el ectroni c properties measured in
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i nto eacheledt@aig diice; device. 6. The device manufacturing nethod as set forth
in daim5, wherein in the identification information storing step, the

i denti ficati ona thirdotepteqircyt anfl acspepnd taskeirquiirthat enevate @t p dimg @t? tegtingnof the

associ atiegn trvx,int h %.copsi ion of the electronic device on the wafer. 31 7.
An el ect roRi e H:e% & Ehpri si ng: an actual operation circuit that operates

at a time of agperdér supplyaktiish Bht, bide tideasTtacRial 6pAfIOnCsT thé elebirdiflc Hevkte,
circuit and a second test circuit that operate at a tinme of testing of the

el ect r oni applies/a pesyeranply viodags toshe petyal operation cir¢nit andzthe thied testredrcuit whde ual
operation_of the electronic device, applies. a.power.supply.voltage tq the
actual opBRIiATIAE &isjaltof ot apAYinE Ainopar Puly xPss g sreend sl stdhieng
state of ihat aBRRINY SPidentdYWRY the WikRtréniélevREEapplick !‘z\%o%é@%ﬁ?pl&%‘ltagé foctet . and
that, at a tine of identifying the electronic device, applies a power supply

vol t age tsgcomktestoactd test circuit. 8. The electronic device as set forth
in Cdaim7, wherein the power supply section applies substantially the sane
power supply voltage both to the actual operation circuit and the third

test circglit. Phe JBRIRHiEIEHIQRNUsGeORYhGE CREmSEWHeiAh in Caim7, wherein the
third test circuit and the second test circuit have substantially the sane
circuitry conthegowat supplyscctian lapplidsesnbstantially the same power supply voltage both

to the actual operation circuit and the third test circuit.

9. The electronic device as set forth in Claim 7, wherein
the third test circuit and the second test circuit have substantially the same circuitry

configuration as each other.

10. The electronic device as set forth in Claim 7, wherein
the second test circuit includes:
a plurality of test elements provided to be electrically parallel;
a selecting section that controls each test element to the ON state
sequentially at the time of testing of the electronic device; and
an identification information outputting section that outputs each terminal
voltage of each test element controlled to the ON state sequentially by the selecting

section, as identification information of the electronic device.

11. The electronic device as set forth in Claim 10, wherein
the third test circuit includes:
a plurality of test elements provided to be electrically parallel,

a selecting section that controls each test element to the ON state



10. The electronic device as set forth in Caim?7, wherein the second test
circuit includes: a plurality of test glhements provided to be electrically
parallel; a selecting section that controls each test elenment to the ON
state sequentially at the time of testing of the electronic device; and an
identification information outputting section that outputs each term nal

vol tage of eacdeqh&fall9laefRMMEOMEE g Fthd Qedidpicddvideat € sequential ly by the
selecting section, as identification information of the el ectronic device.
11. The el ectroni c d@WReEyDYtPEng sactipn that Spquientially, outpets dhaterminal veoltage t est
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state 32 sequgqgially at the tine of testing of the electronic device; a
property outputting section that sequentially outputs the term nal voltage
of each test el enent sghmeagitiiamgt sscidrethaNmainiaias dwgplaralityabf yesbylemeats to

eacl | errene sis cHoTeirgNTIInaiES Yscplertiapf fesbglenients |
o ural ity of tUeONraR e g S il oPuplipBorfebleionideufict al oper ati on

of the el ectronic device.





