- 1 WAFER GRI NDI NG MACHI NE AND WAFER GRI NDI NG METHOD
BACKGROUND OF THE I NVENTION 5 1. Field of the
Invention This invention relates to a wafer grinding
nmet hod for grinding the back surface of a wafer held
by suction and a wafer grinding machine for carrying
out the grinding nmethod. 10 2._ Description of the
Related Art In the field of sem conductor
wanufacturln%1 wafers tend to becone Iaré%ngﬁear
year and t HEEEjAs 6REND NG MAGHANE NI WAFER NE QMETHOD
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sem conduct or wafer thinner, a 15 backgri ndi ng process
for grinding a back surface of the wafer is
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technique for grinding the back surface of the wafer by

holding the wafer by adsorption in a chuck using the
20 sucking force of the vacuum.
Fig. 5 is a schematic diagram showing the wafer
grinding machine according to the prior art as disclosed
in Japanese Unexamined Patent Publication No. 2000-219%52.
At the time of grinding the back surface of the wafer, a
25 surface protection film 11 is attached on the front
surface 41 of the wafer 40, This surface protection film
11 protects the circuit patterns (not shown) formed on
the front surface 41. BAs shown in Figl 5, the wafer 40
is held by adsorption to an adsorption unit 260 with the
30 back surface 42 directed up.
As indicated by solid arrows in Fig. 5, the
grinding fluid is supplied to the contact point between a
grinding stone 280 and the wafer 40, which are rotated
with each other.
35 The greater part of the grinding fluid is
supplied to the back surface 42 of the wafer 40.

However, as shown in Fig. 5, part of the grinding fluid



35 The greater part of the grinding fluid is supplied
to the back surface 42 of the wafer 40. However, as
shown in Fig. 5, part of the grinding fluid - 2

i mpi nges directly on the boundary 45 between the front
surface 41 and the front surface protection film 11 of
the wafer 40. As a result, as shown in the parti al
sectional view of Fig. 6 shovvi ng the conventi onal
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protection film from being separated from the wafer at
20 the time of grinding the back surface of the wafer and a
wafer grinding machine for carrying out the method.
SUMMARY OF THE INVENTION
In order to achieve the object described above,
according to a first aspect of the invention, there is
25 provided a wafer grinding machine including a helding
means for holding a wafer with a film attached on the
front surface thereof and with the back surface thereof
directed upward, a grinding means for grinding the back
surface of the wafer held by the holding means and a
30 barrier unit arranged around the holding means.

' Specifically, in the first aspect, the grinding
fluid impinges on the back surface of the wafer or the
barrier unit, and therefore, is prevented from being
supplied directly to the boundary between the wafer and

35 the film. Therefore, at the time of grinding the back
surface of the wafer, the separation of the film from the

film by the grinding fluid is avoided.




30 barrier unit arranged around the hol di ng neans.
Specifically, in the first aspect, the grinding fluid
i mpi nges on the back surface of the wafer or the
barrier unit, and therefore, is prevented from being
supplied directly to the boundary between the wafer
and 35 the film Therefore, at-the-tine of grinding
the back surface of the wafer, the separation of the
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20 According to a fourth aspect of the invention, there
is provided a wafer grinding machine as in any one of the
first to third aspects, further including a fluid supply
means for supplying a fluid into the gap between the
parrier unit and the outer peripheral portion of the

25 wafer held by the holding means at the time of grinding
the wafer in the grinding means.

Specifically, in the fourth aspect, the chips and
dust deposited in the gap between the barrier unit and
the outer peripheral portion of the wafer can be washed

30 off.

According to a fifth aspect of the invention, there
is provided a wafer grinding method comprising the steps
of arranging a barrier unit around a holding means
adapted to hold a wafer with a film attached on the front

35 surface thereof and with the back surface thereof
directed upward, grinding the upper surface of the
parrier unit to the height between the front surface of
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25 wafer held by the holding neans at the tinme of
grinding the wafer in the grinding neans.
Specifically, in the fourth aspect, the chips and

dust deposited in the gap between the barrier unit and
the outer peripheral portion of the wafer can be
washed 30 off. According to a-f4fth aspect of the
invention, there is provided a wafer grindi ng nethod
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Specifically, in the sixth aspect, the chips and
20 dust deposited in the gap between the barrier unit and

the outer peripheral portion of the wafer can be washed
off.

These and other objects, features and advantages
will be made more apparent by the detailed description of

25 typical embodiments of the jnvention taken in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view schematically showing a wafer

processing apparatus to which the invention is

30 applicable. _
Fig. 2a is a top plan view of the table of the wafer
grinding machine according to this invention.
Fig. 2b is a side sectional view of the table shown
in Fig. 2a.
35 Fig. 3a is a first side sectional view of the wafer
grinding machine according to the invention.
Fig. 3b is a second side sectional view of the wafer
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20 dust deposited in the gap between the barrier unit
and the outer peripheral portion of the wafer can be
washed off. These and ot her objects, features and
advantages wll be nade nore apparent by the detail ed
description of 25 typical enbodi nents of the
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been appropriately changed.
Fig. 1 is a plan view schematically showing a wafer

20 processing apparatus to which the invention is
applicable. A wafer processing apparatus 10 mainly
includes a back surface grinding unit 12 for grinding the
back surface of the wafer and a dicing tape attaching
unit 14 for attaching the dicing tape on the wafer.

25 These units are controlled by a control unit not shown.
The wafer processed by the dicing tape attaching unit 14
is transported to a dicing unit 16 and diced.

The back surface grinding unit 12 has wafer
cassettes 203, 20B for accommodating plural wafers 40.

30 The wafers 40 are retrieved one by one from the wafer
cassettes 20A, 20B by robot arms 22A, 22B. Then, the
wafers 40 are held by adsorption on tables 29 of a rotary
stage 24 with the back surface thereof up. Incidentally,
the front surface of each wafer 40 is already formed with

35 plural circuit patterns (not shown}, and has attached

thereon a surface protection film 11 for protecting the

clrcuit patterns.




15 drawi ngs, simlar nenbers are designated by the
sane reference nunerals, respectively. To facilitate
under st andi ng, the scale of each of these draw ngs has
been appropriately changed. Fig. 1 is a plan view
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: Fig. 2a is a top plan view of one table 29 arranged
20 on the rotary stage 24 of the back surface grinding unit
12, and Fig. 2b a side sectional view of the table shown
in Fig. 2a. The table 29 is mainly configured of a cup-
shaped base 21 and an adsorption unit 26 buried in the
upper surface of the base 21. As can be seen from Fig.
25 2b, the upper surface of the adsorption unit 26 is flush
with the upper surface 25 of the outer peripheral portion
of the base 21. The outer diameter of the base 21 is
larger than the diameter of the wafer, and the outer

diameter of the adsorption unit 26 is smaller than the

30 diameter of the wafer. Incidentally, as shown, each
table 29 is adapted to be rotated around a rotary axis
34,

The adscrption unit 26 is formed of, for example,
porous alumina, and the base 21 is formed of, for
35 example, dense alumina. As shown, a vacuum means 36 such
as a vacuum pump is connected to the internal space 48 of
the base 21 through a tube path 37. The lower surface of




10 Upon conpletion of the back grinding of the wafer
40, the wafer 40 is transported by the robot arm 30
from the back surface grinding unit 12 to the dicing
tape attaching unit 14, and the dicing tape 32 is
attached on the back surface of each wafer 40 by a
wel | - known nethod. 15 Then, the sucface protection
filmattached on the front surface of the waf ers 40
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20 adsorption unit 26.

The operation of the back surface grinding unit 12
according to the invention is explained with reference to
the side sectional views of Figs. 3a to 3d. To simplify
the explanation, the vacuum means 36 and the fixing means

25 65 are not shown in Figs. 3a to 3d.

First, as shown in Fig. 3a, the upper surface 6l of
the barrier unit 60 is ground using the grinding unit
28A. 1In the process, wafer 40 is not adsorbed to the
adsorption unit 26, and therefore, the vacuum means 36 is

30 not started. The grinding operation on the upper surface
61 of the barrier unit 60 is performed until the distance
from the upper surface of the adsorption unit 26 to the
upper surface 61 of the barrier unit 60 reaches a
predetermined length A1l (Al: positive value) (see Fig.

35 3b).

Then, the table 29 is cleaned with a cleaning unit

27 (see Fig. 1), so that the chips generated by the




5 As can be seen fromFigs. 2a and 2b, according to
this invention, a barrier unit 60 is arranged around
the base 21. The barrier unit 60 is fornmed of a
substanti al ly annul ar nenber having substantially the
same inner dianeter as the outer dianeter of the base
21. 10 Also, the barrier unit 608 s fornmed of the sane
material as, for exanple, the base 21. As an
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20 Then, as shown in Fig. 3d, the back surface 42 of
each wafer 40 is ground by the grinding unit 28B.
Incidentally, the grinding unit 28BA may be reused to
grind the back surface 42 of the wafers 40. As can be
seen from the partial sectional view of Fig. 4 showing

25 the wafer grinding machine, the grind operation is
continued until the distance between the back surface 42
of wafer 40 and the upper surface 61 of the barrier unit
60 reaches a predetermined length A2. Once the distance
between the wafers 40 and the barrier unit 60 reaches the

30 predetermined length A2, the grind operation of the back
surface 42 of the wafers 40 is finished.

The predetermined distance A2 is so small that the
grinding unit 28B is not brought into contact with the
upper surface 61 of the barrier unit 60. By subtracting

35 the predetermined distance A2 from the total value of the
thickness of the wafer 40 after back grind and the

thickness of the surface protection film 11, the distance




- 8 grinding of the barrier unit 60 are discharged
fromthe tables 29, or especially, fromthe

adsorption unit 26. After that, as shown in Fig. 3c,
wafer 40 is arranged on the adsorption unit 26 of the
tables 29 with the back 5 surface 42 of the wafer 40

up. Then, the vacuum neans 36 4% activated to hold

the wafers 40 to the adsorption unit 26 by
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grind S “bACK ST PALE e wafers As can be
seen fragdEekrentpartial sectional view of Fig. 4 show ng
25 the waf ess gid ¥diingd n@sdud)eatt fige gﬁtmﬁdoﬂp@f:a{dmg tse back
ntinued_until the.distan & b back. c
B of Sitrdr s BB DR, e TaR oo oD HrbCEne
bar ri erardniing 60l widaghesce oir éaet@flrﬁdﬁéa rehgtdPBazs
ghce t%pﬁﬂﬁ&%gﬁﬁraraﬁtﬂ@%ﬂe&@ waf gy 4#9gansg) t heiccording to
arrier_unit r.eac e pr.edet er t
2o, |t he R TEVTHUPRe | e G RERSThAT LrP At e dppen
waf er s tA@ t§b1¢&wl2§hedThwoﬂ'ﬁedé¥ eindigededi BY Afgewa2X in
28 so sl 4! hafe R€nding fluid impinges on the back surface

42 of the wafers 40 or the upper surface 61 of the

barrier unit 60. Specifically, according to this
invention, the grinding fluid is not supplied directly to
the boundary between wafer 40 and the surface protection
25 film 11. Therefore, at the time of grinding the back
surface of the wafers 40, the surface protection film 11
is prevented from being separated from the wafer 40 by
the grinding fluid.
Thus, according to this invention, the grinding
30 fluid never flows in between the wafer 40 and the surface
protection film 11, and therefore, the circuit patterns
{not shown) on the front surface 41 are prevented from
being fouled. Furthermore, since the surface protection
film 11 is not separated, the wafer 40 never come off
35 from the adsorption unit 26. As a result, the risk of
the wafers 40 being damaged can be avoided.
In Fig. 4, paths 43 extend from the upper surface 25



grinding unit 28B is not brought into contact with the
upper surface 61 of the barrier unit 60. By
subtracting 35 the predeterm ned distance A2 fromthe
total value of the thickness of the wafer 40 after
back grind and the thickness of the surface
protection film 11, the distancep--9 A (Fig. 3b)

bet ween the upper surface 61 of the barrier wunit 60

and the_adsorption un 26_aft nd|n th I.8r 53
unit 69 ngﬁﬁt%‘?%é) SLthe i lt?gne%stho lfjﬁerlgwl‘g{%rcg
40 af tef thackageidid |§hpr9@l’@tser4r31 ned fRrmedeeguidistantly on
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surfac ‘931%31 ?gnhhgh gr| gr LLA.EBt 60 is ground t he

hei ght e top surface 61 of the barrier umt %8
can be eadicryrahey s’ﬁorrﬁpifsab‘}‘{?é‘ttéanev@?? IEher dgdg o0 is
wher e ih@ingeackrsuid ace gabreliasg amsutherfforbe amfagmular
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(see R éﬁﬁqiﬁ ‘60 Cor(ﬂ n% to tgg %h nM%%? éH%§FEQe42 of the

barr| |s arran e aroun
Ther efwrfer 49 indiramed Wbyh arfroRgixterc @IFtyis Annulgr

gri ndi g f letiedch d ngeshenwd g Rackrs Wdmsated2imfthiche
fers 40 .or the upper surface 61 of the barrier unit
SpEUI¥iPEaPfy: according to this invention, the
grindi ng flini dutk motassupphé e Peés |drivent pad the water

boundafﬂ’onp%ﬁu\é/eﬁﬂté@fs%ﬁrég ?@dlst Reppuiéda® RhetesddroBurface

25 fil Theref ore, of grlndlgg € the

back aé@eo?HT%RﬁéﬁEP%raiOpoﬁéosur F8c& protection

film 1c1hlpss ipr ehveraredlarogab aineg weehed atvdd of r b thegrier

Wf er LﬁQLtb)éo by the water, and thus prevented from being
deposited in the annular gap. Incidentaliy, the water is
supplied at a sufficiently small rate, and therefore, the
water supplied into the annular gap from the upper
surface 25 of the outer peripheral portion fails to

25 directly reach the boundary 45 between the wafer 40 and
the surface protection film 11. As a result, the surface
protection film 11 is not separated by the water supplied
from the water source 38. Incidentally, a path (not
shown) extending from the lower surface of the barrier

30 unit 60 to the inner peripheral surface of the barrier
unit 60 may be formed to wash away the chips. Such a

case is also apparently included in the scope of the

invention.
Although the invention has been explained above with
35 reference to typical embodiments thereof, it will be

understood to those skilled in the art that the invention

can be variously modified, omitted or added without



the grinding fluid. Thus, according to this invention,
the grinding 30 fluid never flows in between the wafer
40 and the surface protection film 11, and therefore,
the circuit patterns (not shown) on the front surface
41 are prevented from being foul ed. Furthernore,
since the surface protection fillim-11 is not
separated, the wafer 40 never cone off 35 fromthe
adsorption unit_2 esul.t e risk of the
waferséﬁﬁfﬁﬁgpﬁgffﬁﬁnﬁﬂgdSggﬁe th%%&ggded In Fig. 4,
pat hs 43 extend fromthe upper surface 25 10 of the
outer peripheral portion to the |ower surface 23 of
the base 21. The paths 43 are forned equidistantly on
t he upper surface 25 of the outer peripheral portion
al ong the peripheral direction of the base 21. As
shown, 5 the paths 43 are connected to a water source
38 such as a water tank through a punp P. According
to this invention, the barrier unit 60 is arranged
around the table 29, and therefore, an annular gap is
formed between the edge of each wafer 40, the 10 inner
peri pheral surface of the barrier unit 60 and the
upper surface 25 of the outer peripheral portion of
the base 21. In the case where the back surface 42 of
the wafer 40 is ground with the existence of this
annul ar gap, the chips of the wafer 40 are deposited
in the 15 annular gap. In such a case, the punp Pis
driven and the water fromthe water source 38 is
supplied to the upper surface 25 of the outer

peri pheral portion. As a result, the chips in the
annul ar gap are washed out of the barrier 20 unit 60
by the water, and thus prevented from being deposited
in the annular gap. Incidentally, the water is

" supplied at a sufficiently small rate, and therefore,
t he




wat er supplied into the annular gap fromthe upper
surface 25 of the outer peripheral portion fails to 25
directly reach the boundary 45 between the wafer 40
and the surface protection film1l. As a result, the
surface protection film1ll is not separated by the
wat er supplied fromthe water 3$purce 38.

Incidentally, a path (not shown) extending fromthe

| ower surface of the barrier 39 ynit 60 to the inner
peri pheral surface of the barm—e#*umt 60 may be
formed to hash Zwaferherindisg, negena CORREESRIQ| so
apparently includeds,i Hoicﬁlﬁgsﬁfé@ﬁsofoﬁ he 1diAyentwier with a

Al t hough the i vetlo ene | ai.n oV. i

35 reffg#é‘néé & ﬁrnc %(g 3%%8?9 ‘_Tufd xllttp the
be undekstoofkdo uhlearsefsdomelC@edmpt he art that the
invention can be var b?y&h% lafﬂs egbr %mlht:iﬁﬁlg Oiheadaéed

wi thout - 11 - dep artln ethe
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hol di ng means for hal dengier wafier anrdryeat afphipad the holding
attac nthefront surface thereof and W|ththe5

back surfnace thereof directed up; a grindin q:ﬁ) or
1§rinding tRe batke “efifF Al IOhBEGRINE HEPTIRA (e S1a1M

hol di ng neans; and a barrier unit arranged around the

hol di ng neans. %Te;r%ﬁ“w&f L .grknging gﬁcbﬁ@%arrler

according to cl a| m n the top surface of ?
bar ri emituabt leeaticse Rebredbtiie ATPRe THEAC AT f%’&?e vwgfer
t he wafrer thansadiheudake soif fraeewafet e lvaber tie | lidyng

t5he hole(élnrég 15 means.
3. The wafer grinding machine according to claim
2,
wherein the top surface of the barrier
unit comes to be located between the back surface of the

20 wafer and the front surface of the wafer by being ground
in the grinding means.

4. The wafer grinding machine according to any one
of claims 1 to 3, further comprising:
a fluid supply means for supplying a fluid

25 into the gap between the barrier unit and the outer
peripheral portion of the wafer held by the holding means
at the time of grinding the wafer in the grinding means.

5. A wafer grinding method comprising the steps
of:

30 arranging a barrier unit around a holding
means adapted to hold a wafer with a film attached on the
front surface thereof and with the back surface thereof
directed upward:;

grinding the upper surface of the barrier

35 unit to the height between the front surface of the wafer

and the back surface of the wafer held by the holding

means;




3. The wafer grinding machi ne according to claim 2,
wherein the top surface of the barrier wunit cones to
be | ocated between the back surface of the 20 wafer

and the front surface of the wafer by being ground in
the grinding nmeans. 4. The wafer grinding machi ne
according to any one of clains 13t0 3, further
conprising: a fluid supply neans for supplying a fluid
25 into the gap bet th r

peripheral portion 2ﬁg¥?ﬁné;a %r&%fg lQ}tB gggﬁ% |%HE%£CE
means t&erept dingstefl wpiard ky the ing| RedThy and

gri ndi ng rreans 5. Ag¥ed®imgdkhBdbaigk @trﬁaeec@ﬂpiﬂesbvﬁger

the steps arran bar ri uni_t oun

horarner mebne abeareler Slsfane faed Arbrfai Helc1ain o,
aft ached on the fronhesgjrf é;@e §h@e§xff gahddiwg Khehwatfer
back sunt8G8ed ft@{eeefce db# ecle qflu@Ei' D NG Hehgap

upper surface arrier [ o the h

bor wee KBS i gé‘ﬁf’f%%ém&lt ?ﬂ@ it STk Sw%aikportm
sur f acefofh¢ heafiwaf eeldhdbd thy hbedha diengs. neans; -
hol ding the wafer with the back surface t her eof
directed upward by the hol ding nmeans; and grinding
t he back surface of the wafer. 6. The wafer grinding
nmet hod according to claim5, 5 wherein the step of
grinding the wafer includes the step of supplying a
fluid into the gap between the barrier unit and the
outer peripheral portion of the wafer held by the
hol di ng neans.



