27 Cctober 2006 1 A DEVICE AND A METHOD FOR AUTOVATI CALLYbNSBE6T | NG THE
SURFACE QUALITY OF A WAFER BY MEASURI NG BONDI NG SPEED The present

i nvention relates in general to the prOCfssing of materials, nore
particularly substrates for 5 electroniCTs, optics, or optoel ectronics.
More precisely, the invention relates to a device for characterizing the

bondi ng speed, =1 i ' I rel ates
to a nethodiugﬁﬁg%%g?%&M%bw@és#ﬁéFﬂ%%gﬁggébghCﬁﬁgsﬁggﬁﬁﬁﬁgﬁgrgne type are
al ready -knOWRFACE pRALIGY &F, A MARER @ GIENSER] Née BB NGWS R er s of
materi al can be qﬂ%rg%%%%h%eQﬂﬁéd%ﬂgﬂﬂy@ﬂ@%ﬁﬁ&n ral® ¥ digast one of

the wafers is forned froma sem _conductor material such_as silicon. Such
vaf ers genePaPCgsRavg 2fdmskediaged Mang merdddulard vt yhedaares fe or der

of few BundegdcFrengds,t Bbek s, Sueh optfRilectadnie honded one to another to
20 constitute nulti-la er.struct%res“ t he two boad d mafersﬁgpqssibly bei ng
of different mat¥PF8 BreEiFEHEr, ThFedivicdidioonde €§§rgditr?gat 3R ity of
such waf er s foan charexteeteliyngexhet bogding paekidc beaweas twegaaderwafers for
use in consgktﬁ%kgg.%gbstrates of the 25 above-nentioned type. Wen
bondi ng waf er's oge% er, said surface quality specifications are even nore
stringent, in pafhiecahyenssdonr edsodgeillagesutbage metbgiinasd ngl selig waf er and
t he abggnceggf siapurities on that surface. 30 Clearly, then, it is
particularly inportant that _high performance neans should be available to
characterize sai He¥dFpacefqliliri pove-mentiocned type are already

known. ‘
| 1In particular, the bonding speed between two wafers
df material can be characterized in a known manner, when

15 at least one of the wafers is formed from a semi-
conductor material such as silicon.

Such wafers generally have a disk-shaped outline and
are typically of the order of few hundred microns thick.

Such wafers can be bonded one to another to

20 constitute multi-layer structures, the two bonded wafers
possibly being of different materials.

Further, specifications regarding the quality of
such wafers can be extremely exacting, in particular as
regards wafers for use in constituting substrates of the

25  above-mentioned type. |

When bonding wafers together, said surface quality
specifications are even moxe stringent, in particular as
regards the surface roughness of the wafer and the
absence of impurities on that surface.

30 . Clearly, then, it is particularly'important that
high performance means should be available to
characterize said surface quality.

One known means for characterizing the surface

| quality of two wafers (af least one wafer possibly being

35 formed from a semiconductor material such as silicon, and

.the two wafers having the same disk-shaped outline) is

constituted by the following dperations:




One known neans for characterizing the surface qualityw;@hudpMpongd ers (at
| east one wafer possibly being 35 fornmed froma sem conductor materi al
such as silicon, and the two wafers having the sanme di sk-shaped outline) is
constituted by the following operations? 27 Cctober 2006 2 bringing the
respective surfaces of said wafers into contact to constitute a stack

.'.having the ~general shape of a disk and with the two wafers.  _placed side by

side; 5 conpressitg bhéngingkthernearpytive ewsiagperef aridnyaperhit on

sai d stack; neasuringnthecbhfBcteadi £8Astorattall kshcr hawdngbehyeen the

two wafers follow ng said io re55|gnh &O That _tipe is, ternmed. "bondi ng
re fodt Bk

tpe.
time". "Bonding" actugfP§rédrFedpond nfRY HYERogRn t%%nﬁigﬁﬁ ween
t he surfaces of the tpbavefiessdénbyesidecurately, between OH bonds on the

respectjive surfaces of the two fers). 15 t ] .ng speed,
an operator records FHBPF?ﬁﬁlﬁ%rﬁ%%ns%ﬁg%iﬁ.??%? %%2%$§sé?§nQ%§%£$he
arrival of . a bondi ngatameyapoihe onheaidxstaakty of the stack, said
bondi ng wave bei ng ,obgeryed; faroughe {he ﬁ@@ﬁ SelYrot&anspiishng bohgar ed
radi ati on froma séhr@%épﬁa%eg g% beneat g %taci, the operator observing
said stack from aboveetusfRgtheakdosvehess BoktewdadrekdAstituting the

i mage provided by an kshpaesdigamera | ocated above the stack). The bonding

speed is representative of  the surface 5 quality, of the wafers: a high
bondi n§®speed i nire&t BEME gbBdt SEPFACE GuaPPEGY ??%ea'slomer bondi ng speed
i ndi cates the presengengf deteslsyandtoespondsitoeSooning hydrogen

bonds. between the surfaces of the two wafers (more
accurately, between OH bonds on the respective surfaces
of the two wafers).
15 To determine the bonding speed, an operator records
the time between the initial compression'and the arrival
. of a bonding wave at the other extremity of the stack,
said bonding wave being observed through the wafers by
transmitting infrared radiation from a source placed
20 beneath the stack, the operator observing said stack from
above (using means_such as a screen reconstituting the
image provided by an infrared camera located above the
stack) .
.The bonding speed is representative of the surface
25 quality of the wafers: a high bonding speed indicates
good surface quality, while a slower bonding speed
indicates the presence of defects and/or impurities on
the wafer surface.
The surfaces of wafers leaving a fabrication
30 facility exhibit several defects and residues which are
both chemical in nature (principally OH bonds with
superficial wafer particles) and mechanical in nature
(typically, roughness defects, the presence of abrasive
particles and superficial metallic contaminants).
35 To improve the surface quality, measurement of the
-bonding speed is generally preceded by cleaning the

wafers, consisting in immersing them in succession in:




‘the wafer surface. The surfaces of waf ers | eaving a fa?ytﬁﬂ; PR faC|I|ty
exhi bit several defects and residues which are both chemcal In nature

. -(principaIIy OH bonds with superficial wafer particles) and mechanical in

nature (typically, roughness defects, the presence of abrasive . particles
and superficial netallic contanlnants) 35 To inprove the surface quality,
measur enent of the bonding speed is generally preceded by cleaning the

wﬁffrs consi sting e NatNMeastngnthBaELE SUECESThos sﬁepzzscnhabﬁaeaooe 3
at | east one basic di ste ten

v ophi 1 1crty of -t hebRarere1Ey Bopeli AR LS bEY bahas e, PREZs MY ace of
said wafers; 5 thencamaaiihd OHptype benmdseatonhanetnafang o€l emedts (in
particul ar netals) frome g. waf er surface, which contam nants nay have
been introduced by precedihg wafer processing steps (in particular the
basi ¢ dbp). 10 Thue, B&haBtABdarse dhRr aEPeFPPPHE §9ﬂFa@énaEaP9ty of wafers

I's known. However, théieﬂahhgd(mﬁsparelhé@@&@%@gmspaﬂgbw that wakéri s
carried out nanually by an obse veh | enent s g %ﬁerent st eps
g #VEo

(pl aci ng the wafers ofUFhBCRea¥tif C?Bta@eveetS|W?¥| FBssi on,
fol | owed by observnnglhbeodbeédlbg p@dﬁedih@lﬂgféﬁ ﬁﬁb&éﬁbﬂﬁgtbéebgndlng

speed, etc. . Further nece ates carrying out
measur ement s of t he bgﬁﬁlﬁargbgggaﬁn %8?&5t§ Lﬁnual 20 devi ce: thus,
waf er bhondi ng camhos, be mathoédfoutcharQGBErmaihg sufﬁaceequeinsy i ch
~allow aut onpt g, -bopgdi pg.of .

However, that method has a dlsadvantage, namely that
it is carried out manually by an observer who implements
the different steps (placing the wafers on the measuring

15 device, initial compressicn, followed by obserwving the
bonding wave, timing to determine the bonding speed,
etc..) .

Further, that prior art neceséitates carrying out

measurements of the bonding speed on a dedicated manual
- 20 device: thus, wafer bonding cannot be carried out
automatically.

Devices exist which allow automatic bonding of
ﬁafers to be carried out with the aim of operational
bonding rather than characterizing the surface guality.

25 Clearly, an operator could employ such automatic
bonding devices to carry out a measurement of the bonding
speed in conjunction with bonding, thus producing
information regarding the surface quality of the wafer.

However, currently, it is not possible to envisage

30 such a uée of automatic bonding devices by an operator.

The micro-mechanismg present above and below the
support for'positioning, aligning and bonding the wafers
do not allow an operator to view the bonding wave.

Thus, a bonding wave can currently only be

35 characterized in a manual manner using a dedicated

device.




wafers to be carried out with the aimof operational %’H&t%rrzﬁg(?er t han
characterizing the surface quality. 25 Cearly, an operator cou enpl oy
such automatic bonding devices to carry out a neasurenent of the bonding
speed in conjunction w th bonding, thus producing information regarding
the surface quality of the wafer. However, currently, it is not possible to
envi sage 30 such a use of autonmatic %onding devices by an operator. The

m cr o- mechani snms present above and bel ow t he support for positioning,
aligning and Bondi ng,t he_waf er do not_ al l.qw.an Oﬁel‘ ator to view the

f
bondi ng wave. ‘?ﬁ%,ag%tyboﬁmﬁgs%%a%ww ety &Ry TBESS5tRAGr act eri zed

in a mangah banoetairsedg a dedi cated device. 27 Cctober 2006 4 Naturally,

this substanti Jinits t at_ _can tal ) odi nents of
the inventi inﬂgééél{r\%ﬂ%%e?%gﬁheé ?]féfe&‘{ﬁ)rﬁ tat |ko%.% %gfe?ﬁ?@geﬁg‘? ina first
aspect tRémibyekenon provides a device for inspecting the surface quality

of a wafer empleyiBgcHBAsYnERERt rOf LBB-RENELDO;5PeREigh tWwo wafers at a
bondi ng interface definped between the two wafers, characterized in that

the devi PECUHHBF §e§61fr?e%%sf0¥ oFNIRACNET ddl9 P UFdREE idvg 1Edwdicdgai niti ati on
and neangafker eaplopbhicabhyuderesti ag the passage Hfeay bopdivng wave, and

cal cur at "AG°T Re® Ci Reb ANt SREOURL Bt b CHIsBG oS Afod€i i ng i te of
t he bondiwageirat echacectThez¢d| lnwiingt arlee plesfiere exbriputi gwm Ingdrts ng
featuresegl aHeBndc fEYL 06 al e AU QBEAG: B A e A1 Bftd NGndd} Passage of
for automatically detecting the passage of a bonding
wave, and in that the device further comprises a
processing unit for automatically calculating the
instantaneous bonding speeds for each measuring site of
the bonding interface.
The following are preferred but non limiting
features of such a device:
. * the automatic means for detecting the passage of a
bonding wave comprise a source of electromagnetic
radiation and a sensor that can detect at least a
portion of the spectrum of electromagnetic
radiation emitted by the source, the sensor being
disposed in a manner that collects the radiation
from a predetermined measuring site of the bonding
interface;
. * the device comprises a processing unit to which
the automatic means for detecting bonding
initiation and the automatic means for detecting
the passage of a bonding wave are connected;
* the processing unit can calculate the
instantaneous bonding speeds for each measuring
site of the bonding interface:
* the sensor can detect a change in a
characteristic of the electromagnetic wave it
receives from the source via at least one

measuring site;




bondi ng wave conprise a source of electromagnetic radigtdgon andsa sensor
that can detect at least a portion of the spectrum of el ectronmagnetic

radi ation emtted by the source, the sensor being disposed in a manner
that collects the radiation froma predeterm ned neasuring site of the
bonding interface; the device conprises a processing unit to which the
automatic neans for detecting bondinga initiation and the automatic neans
for detecting the passage of a bondi ng wave are connected; the processing
unit can calculate th i nst ant aneouys bondi ng speeds for each neasuring
site of the bénmﬁ%fi§%QQQ%u%§ theeeharroreehmt tet @€t the change in a
characteristic ofeliche reineefreaiiRgnelvieC iwawe dhangeeael ¢esitirbem;t he source via
at | east one neasuring site, 27 Cctober 2006 4a the change in the
characteristic of the electromagnetic wave is a change in contrast; 27
October 2006 5 the automatic means for detecting the passage of a
bondi ng wave further conprises, in association with at |east one neasuring
site, an opening passing through the support and 5 allow ng radiation from
the source to pass through so that it then passes through the wafers at
the measuring site, so that the portion of the radiation fromthe source
which is transmtted through the wafers reaches the 10 sensor;




the detection nmeans conprise at |east one detection asseshlys opfstituted
by an el ectromagnetic source, an opening and an el ectromagnetic sensor,
wherein the source and 15 the sensor are aligned either side of the
opening; the autonatic nmeans for detect$ng the passage of a bonding wave
‘al so conprises, in association with at |east one neasuring site, a 20
source of electromagnetic radiation directed towards the neasuring site
and reflected towasdshan aassaritale Geiliis ForbYletthe twabedie dahaageurce is a

| anp; the sensor is %&t%ekgg&ﬁgpiC"%§f EQ%e%I%%trgqg%netE spectrum
emtted by the source enconpassé%‘*%e imfrared site; ~ tHe device conprises
a plurality of assenblissocipgradetveidtti g tlleaspassegeeasur ibghdiltg . wave
between the two wafersg,, 2SR VWaldk 135S, a6 3Rt Wil ity of
measuring sites on then'ﬁgiersb;§gte??%§pecte§ﬂ soet a?pgéch of said
assenbl i%es al | ows | ocail LG8 TA&IAH B TR thRs ERHECE to@&SShondi ng at

the associated' measuihgught & Inat! e aUedMBPhkecBE@RTueh @elkecting the
i nstant of bonding conprise a urality qof openings respectively
~associated with the n¥ GF?n&tZ%%@bF5ﬁ€%I§@56Sléesi?QSFgégcﬁkgpening
al  owi ng | ocal detectiportabn bife tihes trawtiacticho€abmbohei sguatcet Waiaksoci at ed
e o o LU AFEES oy PP EEoaREER RERHIAES e ot hod
10 SEensor;

¢ the detection means comprise at least one
detection assembly constituted by an
electromagnetic source, an opening and an
electromagnetic sensor, wherein the source and

15 the sensor are aligned either side of the
opening;

¢ the automatic means for detecting the passage
of a bonding wave also cbmprises, in
association with at least one measuring site, a

20 _ source of electromagnetic radiation directed
' towards the measuring site and reflected
towards an associated sensor by the wafers;

* the source is a lamp;

* the sensor is optoelectronic;

25 * the electromagnetic spectrum emitted by the
source encompasses the infrared site;

* the device comprises a plurality of assemblies
for detecting the passage of a bonding wave
between the two wafers, respectively associated

30 - with a plurality of measuring sites on the
wafers to be inspected, so that each of said
assemblies allows local determination of the
instant of local bonding at the associated
measuring site; .

35 ¢ the automatic means for detecting the instant
of bonding comprise a plurality of openings
respectively associated with the measuring




enpl oyi ng nmeasuring the bonding speed of two wafers at -a 4 di
interface, characterized in that the nethod conprises the&% Fg(g\nﬁ ng

operations: automatic acquisition of the instant of bonding initiation;
automatic acquisition of the instant for passage of a bondi ng wave;
automatic determ nation of a bonding speed from said two data
acquisitions. The following are preférred but non-limting features of the
met hod of the invention: the instants for passage of a bonding wave are
acquired at a wafer neasuring site froma change in a characteristic of an
el ectromagnetic SWaf€sdepFli RSB & hkowias uragwy slatectiohe oéhange in the

characteristic ofknhthensehaet bgnmaghgti E;oWéYﬁ?i StatgBapgsotatoatrast;  the
el ectromagneti c wave sgectrun1enconpasses he infrared site; a plurality

of instants for M68SPTHEYsSYESof a bonding wave are respectively detected
at a plurality af suabed aepsct) nthsiimsentFictaldyso igrovildesr & aspect, the

i nventio reposes,_ t.he | i cation of .devi or t hod accordi ng
to one o e? §8a %r%ﬁgﬁFFSﬁgg %@%egpg,aFgrqpﬁgﬁggifﬁgatﬁggﬁgﬁrface qual ity
of a waf emphwpyhng meaputhigkbles soomdine speathe rtom ordariscatneter to a few

m 11§ et gpsaihe; fobLeutog angrprelersed bytopon-Liditingq features of such
h t waf er

an application” the structure o e I nspected conprises silicon;
27 Cct ob&PTRHBHBES 7the her Lt ewidta PR ti@Si:nspect ed waf er conpri ses

*+ automatic acquisition of the instant of bonding
initiation;

* automatic acquisition of the instant for passage
of a bonding wave;

* automatic determination of a bonding speed from
said two data acquisitions.

The following are preferred but ton-limiting

features of the method of the invention:

+ the instants for passage of a bonding wave are
acquired at a wafer measuring site from a
change in a characteristic of an electromagnetic
wave deriving from the measuring site;

~+ the change in the characteristic of the
electromagnetic wave is a change in contrast;

*+ the electromagnetic wave spectrum encompasses
the infrared site;

* a plurality of instants for local passage of a
bonding wave are respectively detected at a
plurality of wafer measuring sites;

Finally, in a third aspect, the invention also
proposes the application of a device or method according
to one of the aforementioned aspects, for inspecting the
surface quality of a wafer with a mean thickness in the
‘range from one micrometer to a few millimeters.

The following are preferred but non-limiting
features of such an application:

* the structure of the inspected wafer comprises

silicon;




an SO type structure. O her aspects, ains, and advant i nvention
becone apparent fromthe foll ow ng detaiIed-descriptio%?%igﬁ%ﬁgaﬁ%vention
will also be better understood by referring to the acconpanying drawing in
which: Figure 1 is a diagramof a device in accordance wth the
“invention; Figure 2 shows an exanple of the progress of a 10 bonding wave
between two.stacks placed side by side and that between them define a
bonding interface i thenetdateaks; ofFthur éndpshewa RBfexanphpr 0kekhe

progress of ‘a bondin et ween_t stacks placed side by 15 side.and
~ that between then1def%ﬁ:@§?ngHFnag?H$gPF§Ce with a defect. Referring
firstly to Fi gur &theraaspackslOaiss, cendt etivhetdabgygst wd whéeisvéttand 12

| aced side id fi a,-handj jater : b : 20 It
Choul d be uadoraEoshErEste, £2onorRanShadck TG HBER: o BLUERROL TG e
present 5t exthpsigveniaen wWidh aheo berhetbsndenderstapdway eref enningr e

- "placed sidecbyhsl decomblnythgPhyadti88088dwhAcA: Manner such that they are
.25 in contact with each other with ao bond exi sting, between the wafers;
‘while two "bonded" tWwafeP¥rsré ifit BgFaPSPPhOLedcHeBERgr I WREFRCHORRSE (f or

exanpl e hydrogen typeibanday exirshthngnbetween the wafers. 30 The stack 10

i's placed on a bondi ng.suppoxrt _20. ~ Advant ageously,, said wafers 11 and 12
“have been innerse% | BigHER 2 o Ows'%?ceﬁ?mgf %e%??o%ﬁ%gﬁ%%%e?%i% or der

i n"Basrc®and aci PE - 8s®
to cleaf them The debbodihg Wayarketwesnshwanstacks hplited Sbdeilagr anmatic

manner: said device cangachHa! {¥afl S8tween them define a bonding
' interface with no defectsg; |
¢ Figure 3 shows an example of the progress of a
bonding wave between two stacks placed side by
15 ' side and that between them define a bonding
interface with a defect.

Referring firstly to Figure 1, a stack 10 is
constituted by two wafers 11 and 12_p1aced side by side
to define a bonding'interface 13 between them.

20 It should be understood that the term “placed side
' by side” as used in the present text is distinct from the
term “bonded”:
' ¢ two wafers that are “placed side by side” are
simply disposed in a manner such that they are
25 ' in contact with each other with no bond
existing between the wafers;
¢ while two “bonded” wafers are integral with
each other, with bonds (for example hydrogen
type bonds) existing between the wafers. |
30 The stack 10 is placed on a bonding support 20.
Advantageously, said wafers 11 and 12 have been
immersed in basic and acidic dips as mentioned above, in
order to clean them.

The device in Figure 1 is ghown in a highly

35 diagrammatic manner: said device can'actually'alsor
include all of the micro-mechanisms mentioned in the




" include all of the mcro-mechani sns mentioned in the 27l ehoaP06 8

introduction to the present specification concerning known aut omatic
bondi ng devi ces. The invention can be inplenmented by adapting such a known

- automatic bondi ng device. 5 For the purpéses of sinplification, such mcro-

mechani sns (whi ch can be di sposed above and/ or beneath the wafers) are not
shown in the figures. The support surface 20 receiving the-stack 10 nust
- be particul athyréductiom parthe upreseht waper sf ildatainsh Ibnddrining ar ge

surface ar e%%ogugmﬁf@%ﬁ@iﬁ%e?%ggés_of a fewmcrons are being -
ppor

studi ed. Poor flatness of the su 20 can cause distortions in the
waf er 12 conpar ed'8 t et iei epani tbe el ereantids dulisstapthinchewttack 10 at

the bondi ng Mot Lif@ee k3. bdh$OM; Cee3-Of el ectromagnetic radic ati '03 and a
sensor 40 that cap detect at |east ortion of the spectrum of sai _
elect ron’ggneti c rafg‘%i'f ati P ERITY ‘%’f/l $Wl%&ad€% Eahdt iMiA%e- along with

an openi ng 2dedhaniwn0(vélippiordar be adﬁqmﬂad_ |l ]ta@fd/dﬁ%‘etﬂé’é&ﬂ hgo .
assage of of ondi wave. Radiation from e source 30 is
gi'rec?ed tomga}{;%sv;%ﬁéey;s)sgﬁ%o?lo}o Str}g?""c)‘hgfﬁ1 {HE TG -21. Said radiation is
intercepted by tstspport wherfads 2therdatitvdng $hien s}tﬁt&“ﬂd i1@n rrﬁma;é:t hed f
devi ce. The i t teri - I tyt | the.stack 10 and o

evi ( Hg(ﬁgyﬁldﬁiafy§ ér%ﬂ“ﬁaﬁ{é%§§?§§p§%‘H¥ h%%ers 13! anﬁf&

the radiation_fromthe source 30 ar _ so that a “significant
portion-bi & daxes Sdicsasses @hwfh thieknssscknanet waderhio€ gorti on

that has pagsed ntikirengh aidee h3Q gt agkidieaches the sensor 40. Wien two

l_Silicon waf ers a&%xﬂ§%ﬂbt%%%seé¥n%ﬁ% support 20 can'éause
distortions in the wafer 12 compared with the wafer 11,
and can thus disturb the stack 10 at the bonding

15 interface 13. ' '

A source 30 of electromagnetic radiation and a
sensor 40 that can detect at least a portion of the
spectrum of said electromagnetic radiation emitted by the
source 30 constitute, along with an opening 21 in the

20 support 20, an assembly 50 for detecting the passage of
the front of a bonding wave. |

Radiation from the source 30 is directed towards the
sensor 40 through the opening 21.

Said radiation is intercepted by the stack 10 when

25 the latter is in position on the device. The properties
~of the materials constituting the stack 10 and of the
radiation from the source 30 are selected so that a

significant portion of said radiation passes through the
stack and that this portion that has passed through the
30  stack reaches the sensor 40,

When two silicon wafers are used, for example,
infrared radiation and an infrared sensor can be used.

It is not obligatory for the elements of the
assembly 50 to be aligned as shown in Figure 1 (the

35 source 30 and the sensor 40 are aligned either side of
the copening 21 in this'figure).




infrared radiation and an infrared sensor can be used. 54 . ]

- obligatory for the el ements of the assenbly 50 to be a ?é%¥§%52&%%omn I n

Figure 1 (the 35 source 30 and the sensor 40 are aligned either side: of

the opening 21 in this figure). 27 Oct ober 2006 9 It is possible to

~provide reflecting mrrors between the source 30, the opening 21 and the
sensor 40. In th%% .case %%Firﬁrrors route the radiation fromthe source

30:  towards thé topEnERF S U EEMOGg TeRd SELARG BUTrERTE BAEWESR axi s
of sai d operheg;soutriven 3for,omlicheperdely thr aughthbi ebnkbe radi athofhatpasses
on its way he NsQr. source i s.preferabl white |a The
eni ssi on fr%%F%Het?%u?@é%%%ﬁ#ﬂﬁﬁ&ﬁa%ﬁ% rfalgﬁé8ﬁp§§? s%PﬁeS?H¥?%g§%‘

wavel engt h spectrum Fewagessthe4@penipgeéy abyydameoptingl ebér oni c

appar atgs. The openi n&aa&aftqwglbptbﬁeSHREQVBfZQa%atapg@iﬁzg;. .
el ectromagneti c. wi ndow. and thus allows el ectronagnetic radi ation
‘emitted by the sourtetB86n §rpisshenptagk theoughppbichobhantadiationiet ect ed

by -the sensor 40. Thepapgesngn?itBaaa9StbhipagbehB8rsypport 20 at a site

X2 of said suppogh mhgch faces_th stggk 10 when the stack is positioned
on the device. 20°ThB°BpEfi A§ BYCHEERPHE AUFRIEFeh®TD - wi de to avoid
di sturbing the eFbetewhagheni Eromvebeesptites by phefesablge 30 too greatly.

Sai d st Ur BRBGRSaEA0s (AL EXPIRLE. V8 SUASEALELHOSS Of S anal by

reflection from e of the suppo BsEst'to the source 30.
The - di st ur bancesTeansanger b0 disf pref¢vrbhindimroptabsbeptianiof the waves.

apparatus.
The opening 21 formed in the support 20 acts as an
electromagnetic window and thus allows electromagnetic
15 radiation emitted by the source 30 to pass through the
‘support 20 and to be detected by the sensor 40.
The opening 21 passes through the support 20 at a
- site X; of said support which faces the stack 10 when the
stack is positioned on the device.
20 The opening 21 must be sufficiently wide to avoid
' disturbing the electromagnetic waves emitted by the
source 30 too greatly.
Said disturbances can, for example, be a substantial
loss of signal by reflection from the face of the support
25 20 closest to the source 30.
The disturbances can also be diffraction and/or
absorption of the waves.
The opening 21 must also be sufficiently narrow to
escape any equipment surrounding the wafers specific to
30 the automatic wafer bonding device.
Further, the fact that a small diameter opening 21
'is used allows the guantity of radiation from the source
30 directed towards the sensor 40 and intercepted by
stack 10 to be reduced: this also reduces the possibility
35 of local heating of the wafers constituting the stack.
' The width of the opening 21 is typically of the
order of a few millimeters. ' |




The opening 21 nust also be sufficiently narrowto es i prent
surrounding the wafers specific to 30 the automatic Wg?gjr%tc%@ fﬁ% devi ce.
Further, the fact that a small dianmeter opening 21 is used allows the
guantity of radiation fromthe source 3® directed towards the sensor 40
and intercepted by stack 10 to be reduced: this also reduces the _
possibility 35 of |ocal heating of the wafers constituting the stack. The
wi dth of the openimgilhalso typiLtdly };tftendy (iaelpl(ﬂﬂcradlﬁ:?wolfi I'l'imeters. 27
- October 2006 10. 1t is also g:os& ble to . provid daéﬁ l,,I:I‘a Lt %eni ngs
sinilar to SPEHIHRPSE PFotadd APTHADSS H1BS IGh dtndadd bl&rtsg idsites
al ways faci rmgn ahpr exlgipermti nlechiderittiesn adfwatye fstcdaly 20 pokedetelraisiedck is in

posi L1 o) . bdsLidH ©089% dhe a4 N HLBLRE Saugep3lifanypass

t hrough each opening (by using suit e separatlng an ect |ng
mrrors)S so thatImafiles weass nghehmadjiet idie foacikhat senEceoPPesgandi ng

site via the, aﬂa%erﬂf%u%t RhcH ¥hilie ﬁﬁmﬁu@ sﬁﬁ%mebgeks%%m@l tabl e
separation 10 and reflection m rrors) al so possi b to p%gw de a

speci fic sod e THnd SNk AYGE A5 ass“’étl%toﬁf\ﬁ%Pé‘ééﬁnSpEHFﬁ’&g r with

sone of the topenimgsy dto mﬁ:rce;a:tz@s@s:ﬁﬂmig eS8 tel Riilkathkoopaasenhl yhe§ for

each (or sone gf)ec S %-01_ e devi of .t he- |n%e§Lnli on_func |%%s as

fol l ows: A6 3‘p| o ngggtaﬁél 1LWéh‘né’r §Y11%3n8 5P Rto°Cont act at

the i ntlé)rfa@mdlatdi';lee:)tem mg.rarisni.ti al  pressure 100 at a predeterm ned

site X1 on the s k .10 r S cient to
Urd %b%e Afso HRRAHAGK 1 f’&%‘)g % %?%EE&&: sotkbl

initiate 20 bondi ng et Ween the two waf ston is controlled by an
i nstructi on aehtomEensex @@ntaﬁépcgﬁ@@-@sﬂswwhumatcmﬁp@nmg donnwéted to the

some of the openings) to recreate assemblies similar to
assembly 50 for each {(or some} opening(s).

15 .The device of the invention functions as follows:

A bonding piston brings the two wafers 11 and 12
into contact at the interface 13 by exerting an initial
pressure 100 at a predetermined site X1 on.the surface of
the stack 10, which pressure is suificient to initiate

20 bonding between the two wafers.

Said piston is controlled by an instruction sent by
the central processing unit which is connected to the
éiston and which stores the ingtant at which bonding was
initiated.

25 ~ As an alternative, it is also possible for the
instant of bonding initiation to be determined by a
bonding initiation detector associated with the piston.

This automatic bonding initiation detector can be a
piezo-electric transducer, for example.

30 In all cases, bonding initiation is automatically
triggered following an initial instruction and the
associated instant of bonding initiation is stored.

The initial instruction can be provided by an
operator or by an automatic device that is regulated by

35 time sequehces governed by a clock.




piston and which stores the instant at which bonding w?§ (g{ ged. 25 As
an alternative, it is also possible for the instant o I'ng |n|t|at|on

to be determined by a bonding initiatigny detector aSSOCIated with the

pi ston. This automatic bonding initiation detector can be a piezo-electric

transducer, for exanple 30 In all cases, bonding initiation IS

aut omat i cal |y ﬂg@egfﬂr%@'id)vw% x}a{‘detd% WSty 'On gﬁy‘. nstruction

associ ated instant of af |n|t| Yo S <] SPEE
can be provi®itihyrati igregredhchpusit dyneet i%awvlwetmardssthegul at ed

by 35 tine sa@@ncaEs Ml@%@wﬁfplw sctikdctober 2006 11 The source
30 is activated §¥ngat it constantly enits radiation directed through the
stack 10 towards By opsgsiton aysk thet waodsup&etheondi ng t hen

propagat®s cuerfades afhdle ofafldre atswHaGaterhbe Waf gssaabohliengnt erface
13 as a bonghQ%md%¢$§9§khﬁﬁ %ﬁye 200. Wen the bonding wave 200 reaches

‘the site " e stack €., in opening 21, the sensor 40 detects a
change in the eIéﬁkﬁbﬁﬂghémmdlgggmawa120@e¢eawhesfthé1Bheelﬁxgouﬁge 30

through the tHeadlealh, Gompar a¢ Wy '%En'?lg"ifler%ﬂgeseﬁ' %Omﬁgg%ﬁﬁu%g wave.

recei ving through thé sane’sfack ré the passag
Thi s changecpﬁnﬁﬁel@lé@@r@%ﬁ&ﬁé@ﬂ@9§ﬁ§nélSugpﬂéahtyredelve&sfrmmntmm

optlcahinhabaﬁteblSbl%h&%ubhetﬁeuéﬁﬁck5lbadb3ﬁb89e§n91Eﬁn 'Peﬂ@%é%£¥lar
| th ondi ng

correspond tQ a contrast, revealing the appearance O

f orces betﬁégﬁaﬁ Eﬁﬁ& it ¥R§ ¥eCghuing FBFPBﬁPnEh%h%am%s$%&ﬁkshnent of

hydr ogen bobhd$olvet vhenptibsaeoofat Resbohdihfiewgese of a change in contrast,

the spectrumof g ;g change in the electromagnetic signal typically
derives from an optical characteristic of the source

15 radiation and can in particular correspond to a change in
contrast, revealing the appearance of bonding forces
between the two wafers 11 and 12 following the
establishment of hydrogen bonds between the two wafers.

In the case of a change in contrast, the spectrum of

20 the optical waves emitted by the source 30 is preferably
located in the infrared.

As soon as the sensor 40 detects the passage of the
bonding wave at site X, on the wafers which is located in
the opening 21, it transmits a signal, indicating

25 detection of the passage of the bonding front, to the
processing unit to which it is also connected.

Said processing unit then calculates the bonding
time between the stored instant of bonding initiation and
the time at which the bonding front passes, which

30 physically corresponds to establishing bonding between
 the wafers.

To calculate this bonding time between the two
points of the stack (bonding initiation point X1 and
bonding front passage detection point X,), the processing

35 unit is also connected to a clock.

Since the distance between the points X1 and X, is

known and stored in the processing unit, said unit




.20 the optical waves emtted by the source 30 is prefer I ed in the

-infrared? As soon as the sensor 40 detects the passagezggk%ﬁgraggiding wave
at site X2 on the wafers which is locatgg, in the opening 21, it transmts
‘a-signal, indicating 25 detection of the passage of the bonding front, to
the processing unit to which it is also connected. Said processing unit

t hen cal cul a},@%nid -$5§@§ A %gﬁ stored instant of bonding
initiation and. ték}gltj e’ g?e%%éc% ét)ﬁge orr%ldc'f %‘?er(gn%lﬁélsslgs, whi ch 30
physi cal |y (ORGP RISEIC et e siniRasomialg thetofe era fetdse 1Makeds 12To

cal cul ate t IBescwandiflifige tdBsDEiP IY ke XWQinPed,nts of the stack (bonding
initiation point X1 and _bondi ng frqont passage detection point X2), the

processi ng 35 uni'tt i% HERCEHe@ S W14ty sdk thaovelb orendnssadée bet ween
the poirfis Xreamt sx2-iilsutddawemnnthes tsuppdrith 20NSPLeeesS phBgayBi be sai d unit

27 Cctober 6 . | cal ]l y deduce bondj.ng speed which is
'characperisgﬁgaé%ﬁgﬁgﬂiﬁgggégﬁﬁhaeﬁ?@HgFiﬁgfg&s%f%%§ﬁ§n§251ﬁgﬁm8€n the
measuring sF@@S?ﬂf%ﬁﬁjb@iaﬂd1l@,vahﬁaebwnﬁnabﬂﬁugathEypﬁbcébsmugh openi ngs
21 5 are diughiti bt @@ I1QALHNG 5%&9555%%%% gg%;ggaﬁsg esgga %gge ondi ng

wave can be detected at different sit ers Il1-an . Thereby

"~ enabling the prod&sShayld.he pednshcarkt dnatbaadiragasgetbat oif each of said
 sites. 10t sbenkdrbeopeicticd¥eubibhalbi sor-ea8apEnkhay b Raail:sepsor 40
gecelves Slgﬂgkﬁ ﬁggr%%%%g |gg to kaanglon mhlgh_has passed t hrough
i fferent openi ngS>8f PAES sGPPOPE afd-iPFFRE eAPCRINGE of ¥R stack, the
sensor inckubperteans faffdrehtngitedi of bhévweeackperklk féaiesmt signals
(said Signakﬁc§ﬁaesfﬁéaﬁ@aﬁBkedE§¥fn§Ef§ﬁ{ﬁ§ between the different
signals (said signals can, for example have specific
15 wavelengths as a function of the emission source, or more
generally of the opening passed through).
' In such a variation, the processing unit can
‘calculate different “instantaneous” bonding speeds for
the different openings.
20 It should be pointed out that the processing unit is
connected to all of the sensors 40 and that it receives
all of the bonding wave passage signals for the different
sites associated with a support opening 20.
The processing unit can then calculate the bonding
25 speeds between any two of said sites by processing the
time difference between the passage of the bonding wave
‘at each of the two sites (the distances between the
different sites associated with an opening in the support
being known and stored in the processing unit) .
30 It is possgible to provide the openings at desired
sites of the support corresponding to sites of the stack
at which characterization of the instantaneous bonding
. speed is particularly desired.
_ The openings can be disposed so that they are
35 regularly distributed across the expected path of the
bonding wave so that any change in the bonding speed can
be tracked during propagation of the wave.




15 wavel engths as a function of the em ssion source, oL k& . .95herally of

- theopeni ng passed through). In such a variation, the processiing unit can

calculate different "instantaneous" bonding speeds for the different
openings. 20 It should be pointed out that the processing unit is

connected to all of the sensors 40 and that it receives all of the bonding
wave passage signals for the different sites associated with a support
openi ng 20. The 1&;&&1109: urint teAR tdm:liactaJoml ahertharboadplgra2itypeeds

bet ween any tvvo of sai it ¢ess! di,{.f erence between
t he passage °5f s’teﬁlégeﬁdgncdj,‘i ﬁr@\?gyaatp each oq:f%' t%estoz%rrgist (bafsJ "(the distances
bet ween the dif fler grtrtsiduesiras soceatsed: Wil Wa@nb@p@ﬂsnglﬂheﬂh@liﬁbpport
bei ng_known 304, IALEL 13h | 1S BRELSAINH0 (Y lburdl bhdl $1808BERLAG O

provi de the openings at sire sites of e support corresponding to
sites of5 t h&hst @@pscart afe dfiec sQuFEEebeiang oF @PPPﬁétien%éﬁ?aﬁgoEEebondl ng
speed is pabﬁj I;yl desired. The openi ngs can be di sposed so that they

are 35 regu arIy di stributed acr ss@é&e ex ecteangath f thﬁ' bondi ng wave .
so that any chandé tﬂ”t%&%@nd@néﬁé’ﬁ Fal EREQOGEPFHG Pr opagat i on

of the WaVGas%?en@lh@EI’SOZQQ@ obd a@piddgnalddh, riesetbils nyathat aeﬂe.mbﬂlgre are a
plurality o nsors, 4Q,.and/ or, a pl. it sQur rticular, a
sensor 40 c Oé"&ola%t SN S ga%%lggl%%éo 825 fg’%l‘%g ﬁﬂghe source '
and tha()opelm?’maggoséii tthe ssldmsio K idife richd mmdoelgb@pﬁgdénlapééﬁf?ée@tdes of

the oPenI ng.2Lo Ik thies #3%% 18 BLULA ok hiAUHOTRELEndeheobhOBhe

-assenbl i es tal ne each resenb I ng the asse shown in
Figure 1, sandakess dionhes homsings wesieng00 over the interface 13

The invention is not limited to the detection means

shown in Figure 1.

| 15 The invention can employ any automatic means for
-detecting bonding initiation and any automatic means for
detecting the instant of passage of the bonding front.

In this respect, rather than'detecting a change in
signal transmitted through the wafers, it is possible to

20 detect a change in signal reflected by the stack 10.

It is possible to produce detection assemblies
equivalent to assembly 50, with a radiation source
directed onto a pre-determined site of the stack, said
gite reflecting radiation from the source to an

25 associated sensor.

In this case, changes in the reflected radiation
occasioned by passage of the bonding wave are detected
and used to calculate the bonding speeds.

The automatic means for detecting the instant for

30 passage of the bonding front can also comprise one or
more automatic detection assemblies such that each is
suitable for detecting the instant of bonding at a local
gsite of interface 13.

Referring now to Figure 2, the action of a local

35 initial compregsion 100 at X1 on two wafers 11 and 12 in
contact (initial compression produced by a piston)
initiates a bonding wave which produces a front 200a




10 dlsposed to allow different bonding speeds in dlffeQ? cmﬁ%tﬁ of the
stack 10 to be deternined, depending on the progress of the ndi ng wave
200 over the interface 13. The invention is not linmted to the detection
means shown in Figure 1. 15 The inventilédn can enpl oy any autonmtic neans
for detecting bonding initiation and any automatic neans for detecting
- the instant of passage of the bonding front. In this respect, rather than
~ detecting a @liavge i2a) sibgedl ﬂhemnanPﬁS@DEﬁrdﬁghnthéowafer§19MEe|s

possi bl e t0 5130 Aef gt ;anehangsdrt Siodal A rteflggttédoB%‘)otsll%eSttﬁ%k 10. It is
possi ble to produce detection assenblies equivalent to assenbly 50, with a

radi ation sd&P&éaldPF€€§@&eoﬁﬂéea18Pe(ééB@Fﬁlﬁéﬂ ‘site of the stack, said
site reflecting E@dt@hi@&aﬁ@Q@lbﬁet%@Uﬁ%Qibﬂ g8Ro¥a aﬁsgﬁga&@dlsensor. In

“this ca h S in_the ted radiatio occasi assage of the
bonding%\/vavéir‘:‘%%dé’f’e@tgg&m53 A séf & eEaPE&ESFEEEHeP Bﬁﬁgnélgﬁge The

aut omat i ¢ nedues whaoe debattangcthe Kestadt ther boBQipgsspgedofist he bonding

front can alg LIS§,0 re.a S such

that each | Soeer LaPe CFor 5oL aSeEng Tt hiC nalEnfahfhsRarhe BPRdLfig 2

"site of |nté@W@céOISOVR§f§hﬁldgsﬁéwcﬁosﬁpgﬁﬁélag the amteoﬁlowhareOcal 35

initial com%%sahqelaﬁop%sé@irenw@éoeyy@ﬁ_»%a &l @66‘ éﬁd' eheCQBEéCkz(' nitial
conpre55|on roduc piston) - initiates _a bond |ngﬁmave whi ch produces

~a front®o00¥ ?#eoEgebBPlﬁéoéorlﬁe(:PFé&Fl@ bandiRg cRoTREAT hPBpagat es (front
200b - Fi gutecaZbj.and f|n|shes (front 200c) at a site opposite the
e Bressurershie 100 (FLOVEerTghre' 0, Qo RAAIRLE Bho' BEnTRALOE, ShOW
: pressure 100 in Figure 2 ig exerted at the same site X1
on wafers 11’ and 12’ that are similar to the wafers 11
15 and 12 in Figure 2.
Propagation follows several steps 200a’ (Figure 3a),
© 200b’ (Figure 3b) and 200c’ (Figure 3c) respectively
corresponding to steps 200a, 200b and 200c in Figure 2.
_ However, propagation is disturbed at 201 (Figure
20 3b). This disturbance is indicative of a surface defect
(roughness and/or presence of particulate surface
residues) between wafers 11’ and 12/, which did not exist
for wafers 11 and 12, visible at 203 (Figure 3c)
following bonding in the form of a “bubble” between the
25 two wafers, indicating that bonding has not been properly
carried out in site 203 while the principal wave 200c’
reaches the periphery of the wafer.
A detection assembly 50 placed at X2, i.e., at the
same site as in the case of Figure 2, would detect a
30 delay in the arrival of the wave compared with the case
of Figure 2, as the wave would have been slowed down by
- the surface defect 201.
Thus, it can be seen how measuring a bonding speed
. can allow the surface quality of the wafer to be deduced
'35  automatically.
In a variation of a device in accordance with the

invention comprising a plurality of openings 21 or, in a




5 detection assenbly 50 is then preferably placed cl ose+t ve front
200c at X2 and the bonding speed is determ ned on the%gnglt%ﬁeg?qg%e time
taken by the bonding wave to cover the distance separating the site X1

where the initial pressure was exertedl&at 100 and the site X2 10 where the
point for detecting bonding conpletion is |ocated. Referring now to Figure

-3, a pressure 100 simlar to pressure 100 in Figure 2 is exerted at the

same site Xhorengeafearsd FHsegndnl2 wehdtatdiom sifmal devtice He wafers 11 15

and 12 in Fi_g r at,i fqll S I .St eps 1:LEl gure 3a),
200b" (Fi gura%%rg%)d%élr% %%g” te(lﬁ]&ﬁlg}éer%\(#nr %‘én é% ilvgleI %%%%éé%glnglﬁng to
st eps 200a, a2G@NdA¢=200r iantRinpiie Hetlgewdver ofptdsagasitemti £di st ur bed at

201 (Figurepc2ii3l) . dBewtdict WL @ drs-iladioet ¥R afiya okl age def ect
- (roughness and/or "presence of particulate surface residues) between wafers

11' and 512" WhgHiecFugit@csorfekiig stegk Wdrerafer brading GVopBiesataso3
(Fi gure 3c) pef ddeewnmigagndingg Hat tdie ihdormel ian' bubhkihe' shettween t he 25 two

waf ers, indicati.ng t bondi has not en_proper| carried out in site
203 whil e t FE3prht ciogglttl\ﬁa\‘/”éﬁ%%oé:an Pgaé’%g?lfl%g’pgrlpéﬁefﬁtélf the wafer. A
~.det ect’i on assEmhing t50npreged ddngX2 hel neturat anke losaeosi € asyi n the case
of Figure 2, e Ic% detrect- 2 30 delay in the arrival of the wave conpared

with the case of Figure Z,” as the wave woul d have been slowed down by the
surfacdWef ect 20n thhgs inpl epentigd iosen ifow FEASACifytdYbdAdDAg speed can

al l ow the suifdee ¢¥ahidoniofidhental e Lenbendeducedetdoraut ggBLi eply. In
a variation of _a device in accordancio\émpth theé I%V?: tion %orrprl sing a

plurality ofhggénishgsase of the #teFkallobér m2pogt the surtace

guality of the wafer is obtained.
Such a device or method in accordance with the
15 invention is preferably applied to wafers intended for
' micro-electronics, namely wafers several centimeters in
diameter with thicknesses of the order of one micron or
several tens of microns. '
This type of wafer contains at least one
20 semiconductor material such as silicon.

In a preferred mode, said wafers comprise SOI
(silicon on insulator) type structures.

' One of the wafers (11 or 12) may not be intended for
a micro-electronics application and can act as a :
25 particularly flat reference wafer, for example.

Finally, it should be noted that the measurements
made by the device of the invention (instant of bonding
initiation, passage of bonding wave at different
measuring sites, etc..) can remain stored in the

30 processing unit along with the parameters deduced
- therefrom (bonding speeds, etc..).

This means that the bonding speeds and therefore the
quality of the wafers produced can be inspected. It is
also possible in this case to make use of the stored data

35 as a whole, e.g. to apply statistical methods to the

procedure.




15 nore general case, in a variation of a device in acgQdgnsSonsth the

i nvention enploying a plurality of assenblies for autonatic detection of
the instant of bonding, detection being carried out locally over the 5
whol e surface of the stack 10, wafer bondi ng dynam cs can be determ ned,
and better information on the surfacg6 quality of the wafer can be
obt ai ned, along with information regarding the nature and | ocation of any
surface defects. 10 In this inplenmentation, if a sufficiently large nunber
of Iocalciaihgnts of bonding are detected over the whole surface of the
stack 10, a nmap of the surface quality of the wafer is obtained. Such a
devi ce ofd.net Rodeivacacfordanseeat fhgt hbe l15uriveat quoalitsy ppefarably applied

to vafers intgaged Lol fislaebrantcse paralondalersosaveral

centimeters in dianeter  w thi cknesses o . one mcron or
several tens &FOnt'@fBhRS. Fhix RYpEines indlalacentlafnsedt bebusenone 20

sem conduct or ¢RBt ebalaSHEs, asShS+dt€OR: zdd £ PhRferdiRd J@dese said wafers
conprise SA i,con on_ _insul ator tyge structures. One._of the wafers (11
0

si | {
or 12) nay noFgﬁngﬁFénaﬁﬁoWﬁFlcam BF ol 8F et T OR7 bxCabby i 2t $ O Hhd can act
as a 25 partibohdihy fhatiseieneane mahes, féoraexamiecallhinally, it should

be noted that u de:-b devi ce_of the .invention
(i nstant of bg%glgﬁg ﬁ?n#??eaﬁé%%?g%agga%egg djb%%cwanvge’vvaavneaeajtnﬁ Fer ent
measuring sité&be degice) fuahheemapnpsiorsda prokess3Ggproddssiony unit al ong

“with the paragptehst deduced-a therafnomRonding sraedss BBﬁdin%- Thi s means
that the bonding speeds and therefore the quality of the wafefs produced
can be inspnggaedptfpg each measuring site of thé bonding

interface.

2. A device according to the preceding claim,
characterized in that the automatic means for
detecting the passage of a bonding wave comprise a
source of electromagnetic radiaﬁion and a sensor
that can detect at least a portion of the spectrum
of electromagnetic radiation emitted by the source ,
the sensor being disposed in a manner that collects
the radiation from a predetermined measuring site of

'the bonding interface.

3. A device according to the preceding claim,
characterized in that the device comprises a
processing unit to which the automatic means for
detecting bonding initiation and the automatic means
for detecting the passage of a bonding wave are

connected.




al so possible in this case to make use of the stored dayan3SHea208s Whol e,
e.g. to apply statistical nethods to the procedure. 27 Cctober 2006 16
CLAIMS 1. A device for inspecting the surface quality of a wafer

enpl oyi ng neasurenent of the bonding speed of two wafers at a bonding
interface defined between the two wafers, characterized in that the device
conprises automatic neans for automatically detecting bonding initiation
and neans for automatically detecting the passage of a bondi ng wave, and

in that sthe deyLge é“%éé‘c?fdﬁ?ggp&! A %fpé9§88§1&9 é‘i‘#mé or —automatically
cal cul ating the rnstantaneous bonding Speeds for~each neasuring site of
the bonding Chespfhesized Andéhptethecordsoy cantdetpreceditrangd ai m

characterizedihnat BRhrkbecavtoMBLLE MRANS) d A rorflfl,ROLH NG, 418 pAsIAge of a
bondi ng wave ggngrlse a source of electrompgnetitc radi ation and a sensor

that can dete BCRE¥SE ATPBr tNBnSBRLERe Chacdl ubf2Sf Wectromagnetic

radi ati on em mkadubyntheiseurce the sensor being disposed in a manner that
collects the radiation froma predeterm ned neasuring site of the bonding
interface. 3. A device according to the preceding claim characterized in
t hat thed5devi éedevhpr iseordingr beedsi mgegnding oclaiinch t he aut omati c neans

for detectingnQending; Lohtiation angl the anptd,¢, means  for detecting
t he passage o% a %ond?ﬁg wave are connecgg%% g? &itober 2006 17
characteristic of the electromagnetic wave is a

change in contrast.

6. A device according to any one of the preceding claims,
characterized in that the automatic means for
detecting the passage of a bonding wave further
comprises, in associlation with at least one
measuring site, an opening passing through the
support and allowing the radiation from the source to
pass through so that it then passes through the
wafers at the measuring site, so that the portion of
the radiation from the source which is transmitted

through the wafers reaches the sensor.

7. A device according to the preceding claim,
characterized in:that the detection means comprise at
least one detection assembly constituted by an
electromagnetic source, an opening and an
electromagnetic sensor, wherein the source and the

sensor are aligned either side of the opening.

8. A device according to any one of the preceding claims,
characterized in that the automatic means for
detecting the passage of a bonding wave also
comprises, in association with at least one
measuring site,'a source of electromagnetic

radiation directed towards the measuring site and




4. A device according to one of preceding clainms, charathgsitodosn that
the sensor can detect a change in a characteristic of the electronmagnetic
wave which it receives fromthe source via at |east one neasuring site.
5. ‘A device according to the preceding claim characterized in that the
change in the characteristic of the;glectromagnetic wave is a change in
contrast. 6. A device according to any one of the preceding clains,
characterized in that the automati c neans for detecting the passage of a

bondi ng wave fuih C .SES, . | iati i l.e ne
measuri ng site% a%ggggn?ﬁgg%ggs?%g %ﬁ%ﬁ%ﬁéﬁ|§§%%§3;gﬁf%h§n§§%?%omﬁng t he
radi ation fromthe source to pass through so that it then passes through

the wafers ah Hbeineaguebrdifht €o §AytBAL bhecROrpioR@ingthe radiation
fromthe sourc transmtt e t.hrough the wafers reaches the

which js ed
sensor. 7. A Eingé’aEEB?ﬂ?Bﬁr%%F%hﬂld#?gé&i SAUESFH LScRar@Reri zed in

that the detection neans conprise at |east one detection assenbly

constituted b .ele tic _source, an eni n nd. an_.
eIectronggﬁetécgggﬁg%rgééﬁgggﬂﬁt#hga oﬁ%geognag$ﬂ%re éﬁ%%%cgf%ﬂgrigned

ei ther side ofhehectpehiad.18. tidadicsastor dingrttocdrygtonsiof the
preceding clainms, characterized in that the automatic neans for detecting

t he passage of a bonding wave al so conprises, in association with at |east
one neastiri n§ dpVéceaasenrdindftelart @itagietthe Pragedinen directed

towards the nBagihkNgchht8cBdi 2dd Och 0bRS+ 2006 18- &fhLfiad & owards an

associ at ed sensor bz the,mafgrs. )
spectrum emitted by the source comprises the

infrared site.

12. A device according to any one of the eleven preceding
claims, characterized in that the device comprises a
plurality of assemblies for detecting the passage
of a bonding wave between the twb wafers,
respectively associated with a plurality of measuring
sites on the wafers to be inspected, so that each of
said assemblies allows local determination of the
instant of local bonding at the associated measuring

site.

13. A device according to the preceding claim in combination
with claim 5 or claim 6 characterized in that the
automatic means for detecting the instant of bonding
comprise a plurality of openings respectively
-associated with measuring sites, each opening
allowing local detection of the instant of local

bonding at the associated measuring site.

14. A method of inspecting the surface quality of a

wafer, employing measuring the bonding speed of two




9. A device according to any one of the preceding claifgcshapagserized in
that the source is a lanp. 10. A device according to any one of the
preceding clains, characterized in that the sensor is optoelectronic. 11.
A devi ce according to any one of the preceding clains, characterized in
that the el ectromagnetic spectrumegytted by the source conprises the
infrared site. 12. A device according to any one of the el even preceding
clainms, characterized in that the device conprises a plurality of

assenbl i es fogvaggtr?ctgggatgg?(g?%a?ﬁt%@%?@e boncs_l'y Oé‘k%‘ﬂz%%t ween the two

waf ers, respectively assocra ur al i measuring sites on the
waf ers to be ithadpeEhedrethod heampliiedfthediad leydagbbresaalipoas | ocal
determ nation of the instant of |ocal bonding at the associated neasuring
site. 13. A device according to the preceding claimin conbination wth
claim5 or clairh 62EhaPaELEr PZRYPht PRt O Hee akithfdtt @I i6r detecting
the instant of bondhhgiatospyise a plurality of openings respectively

associated with nmeasuring.sites,.each openi al | owing | ocal detection of

the instant of I'ocSP%o‘%ﬁﬂ‘Fn@cﬁ?l?ﬁél%{%s%gitg%edwggﬁr %ﬁﬁ site. 14. A

nmet hod of inspectipgstagesoffaceondangtyawd; a wafer, enploying measuring

the bonding speed Qﬁtﬁfﬁgtj?% &Eﬁé’.ﬁﬁ{ 2008, JP Gy n@t sBelaN@lpg i nterface
t e method' the ToFlo

, Characterized in that t conprises ng operati ons:
automati ¢ acqui si t Fehdotven@atasaemtivftigifding initiation; automatic
acquisition of the instant for passage of a bondi ng wave;
15. A method according to the preceding claim,

characterized in that the instants for passage of a

bonding wave are acquired at a wafer measuring site

from a change in a characteristic of

an electromagnetic wave deriving from the measuring

site. '

16. A method according to the preceding claim,
characterized in that the change in the
characteristic of the electromagnetic wave is a

change in contrast.

17. A method according to any one of the two preceding
claims, characterized in that the electromagnetic

wave spectrum encompasses the infrared site.

18. A process according to any one of the three
- preceding claims, characterized in that a plurality
of instants for passage of a local bonding wave are
respectively detected at a plurality of wafer

- measuring sites.

19. The use of a device according to any one of claims 1
to 12 or a method according to any one of claims 13

to 17, for inspecting the surface




automatic determ nation of a bonding speed from said tawondaa 2006
acquisitions. 15. A nethod according to the preceding claim <characterized
in that the instants for passage of a bonding wave are acquired at a wafer
measuring site froma change in a characteristic of an el ectromagnetic
wave deriving fromthe neasuring sitg. 16. A nethod according to the
preceding claim characterized in that the change in the characteristic
of the electronagnetic wave is a change in contrast. 17. A method
according to amu198¢ Bk Lhg.kuo pregeding, Ghail ik ahatagheri zed in that

t he el ectromagneti c” wave spectrum enconpasses e Infrared site. 18. A
process accoréﬁﬁgetéraﬁyoéﬁeméﬁr@m@t@hrb@ a pfew aull hiired g 465, characteri zed
inthat a plurality of instants for passage of a | ocal bonding wave are
respectively detected at a plurality of wafer neasuring sites. 19. The use
of a devicBe aécursdi agcbodang dretbk plracesibg tdait,or a nmethod according
to any one of cﬁlalﬁ?lagﬁeﬂ'%ze% &%hi@%ﬂé‘%%&ﬂ&é & %Wf%% 24 Ogt ober 2006
20 quality of er a mean ickness 1nthe Tang Prom one

m croneter tovWafpBwCATPri-feferslicom. A use according to the precedi ng
claim characterized in that the structure of the inspected wafer
conprises silicon. 21. Application according to the preceding claim

char act ekl zedAbplipatioheastouding etof thdeorasmpdictedlataf,er conpri ses an

SA type strugchUb&cterized in that the structure of the inspected

wafer comprises an SCI type structure.




