- 1 WAFER GRI NDI NG METHOD AND WAFER GRI NDI NG MACHI NE
BACKGROUND OF THE I NVENTION 5 1. Technical field of
the I nvention This invention relates to a wafer
grinding nethod and a wafer grinding machine. 2.
Description of the Related Art Wth the
ever-increasing trend toward highker- 10 integration
and packagi ng of sem conductor devices in recent
years, seni e@irdRCERINIINGPSETHHE AN AYEER @RANDING MACHINE
correspondi ngly reduced in thi CKNess. AS a result, tie
back surface of the wafer is ground by a grinding
nmeans before dicing. The surface of the wafer back is

ground 15 wighbrkar@n® ot i¥e fiafRfrabfached to the front
syrface of _the wafer, t rotect the circuit pattern
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wat er that,cdasnd upgd e . 20 distortion.
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Agr mal 15y +cansi tQ. i ude the protective fil, 25
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order to secure avi ng
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the effec e nitride,or the .oxide on the bac
surface gf&af%rett\%a Jé?é.efgpgglef%ra‘ﬁ , PaE i r?ém?g on the
Japaned&oUhekfidgedot 3eparpdat. Publ i cation No.
goo7- 335458, th&ruban&lr,surt; a@ﬁnﬁf prtabgic\f@ft%lr pig§igﬁ O&Hh Whack

y nea t tal, wafer_thickness including the
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0 distortion.

With the reduction in wafer thickness, the
finish thickness of the wafer requires high dimensional
accuracy. Since the finish thickness of the wafer is
normally considered to include the protective film;

25 however the thickness variation of the wafer directly
affects the finish thickness of the wafer.

In view of this, Japanese Unexamined Patent
Publication No. 2007-335458 employs the means described
below in order to secure the wafer having a target

30 thickness, by accurately measuring the thicknéss of only
the wafer, excluding the protective tape free of the
effect of the nitride or the oxide on the back surface of
the wafer.

Specifically, according to Japanese Unexamined

35 Patent Publication No. 2007-335458, the back surface of
the wafer is ground by measuring the total wafer

thickness including the protective tape using a contact-



type thickness gauge during the rough grinding process
and by neasuring the thickness of only the wafer using
a noncontact-type thickness gauge during the finish
grindi ng process. Once the target finish thickness is
5 reached, the grinding process is ended thereby
achieving an accurate target f+ri sh thickness. A
noncont act-type thickness gauge is described, for
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On the other hand, a laser beam is radiated
from the laser radiation unit, and the laser beam
25 reflected on the surface of the coating is detected by a
laser receiving unit. The distance L1 between the laser
displacement gauge and the ccating surface is calculated
according to trigonometry. The thickness of the coating
is calculated based on distances Ll and L2.
30 During the grinding process; however the
environment of the ground surface of the wafer is not
stabilized due to the grinding liquid and the grinding
sludge, and the use of the noncontact-type thickness
gauge during the finish grinding process as described in
35 Japanese Unexamined Patent Publication Nao. 2007-335458
would make a stable measurement difficult while at the

same time fouling the measuring instrument. A



3 nmeasurenent conducted while the work i s not

machi ned woul d be affected by the oxide filmor the
nitride film formed on the back surface of the water,
thereby often naking it inpossible to neasure the

waf er thickness 5 accurately. SUMVARY OF THE | NVENTI ON
This invention has been proposed o obviate the
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provi dan@asl\u&fefhénﬂrécﬁdid&ﬁeﬂaﬂhl%e th@ which 2 nBQ”&a&ﬁ%ﬁ

10 type_t | nes e i s _use or _measur ement

the ~rolgh g?’l nafﬁ%tﬁ%oﬁ’@sgheo%fjé fhEr frn&bef phisigle film
gri ndi niprmsdoeasshe smckhatrfdie otil yhé heatwaf ethereby often
t hi cknesski¢; nlgelmﬁs%%ienﬁe@ el LT Qafaf%, fclfkencetss

of. the grin Lng li'quid and the grindin

tl’?erebyagci‘?éﬁf Yt possible to 15 secure a vvafer of the
target thi clsmrssmpcmi rHEetyvENTEONOr der to sol ve the

ool e, desars beRAROUE e oRL Sng L 0,n L Ll Bepeet

of the |nvent| on, ere is provi Y vvaF%r ng1
met hod FEGPLEP? rﬂﬁ%?glpﬁé e §G<Flf1'alt€e opfiegt thereof is to
sem compauetoe aafafert bfmtg]_hlgt h@clﬁmbghnZth&h NHindecontact-

@bOCGS%ﬁ@dtﬂml{eﬁgl %a?%[ ]{%‘1 qPf Orc%ésagg?ﬁgqqecy after the

di ci ng, "wherein ness i
neasur 4990 FHNE RGN BPERS b?f/@lée tthiecifness Daigd gfimding

the ropghcegs,i ndi mgaprﬂc&s;m ef s g/drae £hﬂé;§¥és@f bBding
pr Oces§ta§§y GudBeuLh o‘%’a &L «%ﬁ Cfl%gg q%@rlndlng liquid

act ual | y neasur e
t hi ckn@8¢ g?élwif-ﬁ@)mludgév n‘gh%ﬁe‘be*ctnetllrby ittheossible to

§%i ndi Bgcﬂlteqtﬂ dagert b e RELHG: +HidHEEs4 rbo%&%%@l

state not h r| nd| pro Accor to a
second aspect o% %hgol RSt | lg?‘l prt‘?%’ZF@S ﬁi%scgﬁlg Fld%]ﬁo‘é\e'
waf er BFFEHING fet Roflirathespeet duff ithg theent3onfi thete is

gri ndi pgoﬁd&esswaféhe g‘ﬁfm@ﬁ.né hﬁ&lfﬁ@S?oi‘ Sgﬂ?ﬁﬂﬂ!gl Yhe back
measur gg, kness ga

f‘l’ﬁd n% £t esé:nglnt a Ae/lip % and

the finis cknesd L FH Wagﬁfugtﬂ’éﬂ“%‘a% B?qu’ne

4t ual ITHRHEGr BRRFRSYang cm aff iméghbef ndinghprbcessvefore
gri ndi aciny, 0wRsse {1y thRewhPse HHidkhaty e %Ekﬁgfﬂfﬁ}easured

only 1 RER o pEb S Eier e hikBRpa e aEheE the rough
nonconq%&gd;pgpgrocess before the finish grinding process.
As a result, the wafer thickness can be actually
25 measured with the noncontact-type thickness gauge without
being affected by the grinding liquid or the grinding
sludge in stable state not during the grinding process.
According to a second aspect of the invention, there
is provided a wafer grinding method, wherein during the
30 finish grinding process, the wafer thickness is actually
measured using the contact-type thickness gauge and the
finish thickness is finely adjusted based on the actual
measurement data obtained before the finish grinding
process by the noncontact-type thickness gauge.
35 In view of the fact that the thickness of only the
wafer is actually measured with the noncontact~type

thickness gauge before the finish grinding process, the



t hi ckness gauge before the finish grinding process,
the - 4 wafer can be machined to the target thickness
with high accuracy free of the effect of the
protective tape using the contact-type thickness
gauge such as the in-process gauge during the finish
grinding process. 5 According te a4 t+hird aspect of the
invention, there is provided a wafer grinding machi ne
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without being affected by the grinding ligquid or the
grinding sludge.

25 Since the thickness of only the wafer is measured
before the finish grinding process, the wafer can be
ground to the target thickness with high accuracy without
being affected by the protective tape even with the
contact~type thickness gauge during the finish grinding

30 process.

The present invention may be more fully understood
from the description of preferred embodiments of the
invention, as set forth below, together with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

Fig. 1 is a diagram showing a system configuration




In the drawings: Fig. 1 is a diagram showi ng a system
configuration - 5 of the essential parts show ng an
exanpl e of the wafer grinding nachine for carrying
out the finish grinding process of all the

sem conductor wafer grinding processes according to
this invention. 5 Fig. 2 is an enbatged sectional view
of the essential parts explaining an exanple of a
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Ol AR 00 A0 LB S et
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R e
the 25 grifitind FBE¥S e expEplsed BosembranduogoDURafer
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pattera 2edndans SUPRA brbASEJRANE the grinding means 3.
Incidentally, the grinding process of the wafer 2
employs a machining method for executing the rough
grinding process and the finish grinding process, and the
25 grinding machine 1 is used for carrying out the finish
grinding process after the rough grinding process
executed in a grinding machine (not shown) as a preceding
process.
The wafer 2, as shown in Fig. 2, is configured of a
30 protective film 5 attached on the surface 2a formed with
a circuit pattern 2¢, for example. Incidentally, the
wafer 2 may alternatively be so configured that the
protective film 5 is attached on the surface 2a formed
with the circuit pattern 2c and a support base member
35 (not shown) is further attached thereon.
Wafer 2 is held by a holding means constituting, for

example, an adsorption plate (chuck), not shown, on the



35 (not shown) is further attached thereon. Wafer 2 is
hel d by a hol ding neans constituting, for exanple, an
adsorption plate (chuck), not shown, on the - 6 upper
surface of a turn table 7 rotated by a notor 6.
Incidentally, the turn table 7 is fornmed in the shape
of a disk, and on the | ower surféce thereof, the
output shaft 8 of the notor 6 is nounted on the sane
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stone 1 %ﬁr ot at ed
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af er @hge(hﬂ,e@&lggsgr ption on the turn table 7, and
formed of, for exan&ﬂ‘ a dianond with a liquid
plt

bondi ng agéﬁﬂ“&?% Pﬁggﬁﬁtdelmam?am@ thest Aegrinding
stone 13 mounted at the forward of the output shaft 12 of
the motor 11 moved in axial direction by the shaft
portion (described later) making up the feed means 4. 1In

25 the process, the output shaft 12 of the motor 11 is
mounted on the same axis as the center axis of the
grinding stone 13 on the upper surface of the grinding
stone 13, and rotated in the direction of arrow B by the
drive force of the motor 11.

30 The grinding stone 13 is for grinding the back
surface 2b of the wafer 2 held by adsorption on the turn
table 7, and formed of, for example, a diamond with a
liquid bonding agent as a coupling material. Due to the
use of the liquid bonding agent as a coupling material,

35 the grinding stone acquires elasticity, and the shock is
relaxed when the grinding stone 13 and the wafer 2 come



use of the liquid bonding agent as a coupling
material, 35 the grinding stone acquires elasticity,
and the shock is relaxed when the grinding stone 13
and the wafer 2 cone - 7 into contact with each

ot her. Thus, the back surface 2b of the wafer 2 can
be machined to high accuracy. ™é& -grinding stone 13
has the stone part 13a in opposed relation to the
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real t§%igding process to measure the thickness of the wafer 2.
An example of the detection means 15 is a contact-type
25 thickness gauge such as an in-process gauge.

The in-~process gauge is what is called a touch
sensor of contact type. The change in the probe
constituting a contactor is converted into a voltage
signal by a differential transformer, and based on the

30 voltage signal thus converted, the distance between the
upper surface of the turn table 7 and the back surface 2b
of the wafer 2 (Pl - P2), i.e. the thickness of the wafer
2 and the protective film 5 are measured in real time.

The control system of the grinding machine 1

35 includes a control unit 16 in which a signal associated
with the actual measurement (Pl - P2) is appropriately

retrieved from the detection means 15 for measuring the



The control systemof the grinding machine 1 35

i ncludes a control unit 16 in which a signal
associated wth the actual measurenent (Pl - P2) is
appropriately retrieved fromthe detection neans 15
for measuring the - 8 ‘thickness of the wafer 2 by the
feed control unit 17 to controf &he notor of the feed
means 4. Then, with reference to the nmeasurenment data
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In this rough grinding process, the grinding liquid
25 used and the grinding sludge generated are removed from
the ground surface of the wafer 2, after which the
thickness of the wafer 2 is measured using the
noncontact—tYpe thickness gauge 20 (Fig. 3). The
resulting measurement data is sent out to the control
30 unit 16 of the grinding machine 1 for finish grinding
described later.
As described above, in the grinding machine for
rough grinding, the thickness of the wafer 2 is measured

after the rough grinding process, and therefore, can be

35 accurately measured with the noncontact-type thickness
gauge 20 free of the effect of the grinding liquid or the
grinding sludge.




rough grinding, the thickness of the wafer 2 is
nmeasured after the rough grinding process, and
therefore, can be 35 accurately neasured with the
noncont act -type thickness gauge 20 free of the effect
of the grinding liquid or the grinding sludge. 9
Since the accurate thickness of- tthe wafer 2 can be
grasped after the rough grinding process in this way,
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During the finish grinding process described above,
the thickness of the wafer 2 held by adsorption on the
25 turn table 7 is measured in real time with the in-process
gauge as the detection means 15 appropriately retrieving
a signal associated with the distance (Pl -~ P2) between
the upper surface of the turn table 7 and the back
surface 2b of the wafer 2. This signal associated with
30 the distance (Pl - P2)‘is sent to the feed control unit
17 for controlling the motor of the feed means 4 of the
control unit 16.
The feed control unit 17 is supplied with the
measurement data on the thickness of the wafer 2 measured
35 using the noncontact-type thickness gauge 20 after the
rough grinding process.

As a result, the feed contrcl unit 17 sends out the




control unit 16. The feed control unit 17 is supplied
with the nmeasurenent data on the thickness of the

waf er 2 neasured 35 using the noncontact-type

t hi ckness gauge 20 after the rough grinding process.
As a result, the feed control unit 17 sends out the -
10 control signal to the notor 16f -the feed neans 4 to
performthe fine adjustnment of the finish thickness of
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25 As described above, in the grinding process for the
wafer 2 according to this embodiment, the rough grinding
process is executed first, and after that, the thickness
of the wafer 2 is measured by the noncontact-type
thickness gauge 20, followed by the final finish grinding

30 process. The ground surface of the wafer 2, therefore,
unlike during the grinding process, is not affected by
the grinding liquid used or the grinding sludge
generated. Thus, the thickness of the wafer 2 alcne can
be accurately measured with the noncontact-type thickness

35 gauge 20.

In spite of the fact that the contact-type in-

process gauge is used during the finish grinding process,



unli ke during the grinding process, is not affected by
the grinding liquid used or the grinding sludge
generated. Thus, the thickness of the wafer 2 al one
can be accurately neasured with the noncontact-type

t hi ckness 35 gauge 20. In spite of the fact that the
contact-type in- process gauge-i$§lused during the
finish grinding process, - 11 the use of the
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with equal effect.

While the invention has been described by reference
to specific embodiments chosen for purposes of
illustration, it should be apparent, to those skilled in

25 the art, that numerous modifications could be made

thereto without departing from the basic concept and
scope of the invention.



1. A wafer grinding nethod for grinding the back
surface of a wafer by executing the rough grinding
process and the finish grinding process before dicing,
5 characterized by conprising the step of neasuring
the thickness of the wafer with a noncontact-type

t hi ckness gauge before the fini¥h-grindi ng process
after the rough grinding process. 2. The wafer

gri ndi ng net hod according to ct@immsl, 10
characterized in that dur,i the Tini rindi ng
process, thg wafef 2t i c%’}é@gm?sm‘?fﬁ‘&dog??aqg mngling“the back
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t he meEEEwréfend: dat a of t he 35 noncont act-type
t hi ckness gauge. a grinding means for holdlng and grinding

a wafer;
20 a feed means for feeding the grinding
means for grinding operation;

a noncontact-type thickness gauge for
measuring the wafer thickness before the finish grinding
process after the rough grinding process executed by

25 pushing in the grinding means toward the wafer using the
feed means;

a contact-type thickness gauge for
measuring the thickness of the wafer during the finish
grinding process; and

30 a control means for measuring, during the
finish grinding process, the wafer thickness
appropriately with the contact-type thickness gauge while‘
at the same time making fine adjustment of the finish
thickness by reference to the measurement data of the

35 noncontact-type thickness gauge.



