- 1 WAFER PROCESSI NG METHOD AND WAFER PROCESSI NG
APPARATUS BACKGROUND OF THE INVENTION 5 1. Field of
the Invention The present invention relates to a wafer
processi ng nethod for applying a die attachnment paste
to the back surface of a wafer;- dnd a wafer

processi ng apparatus for executing such a nethod. 10

2. Desoilptd ofp@ted OfuRalRLath Ap i RGN AppARATUS
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20 surface {the back surface) whereon a circuit pattern has
not been formed. The die attachment film is an adhesive
in a film form. After the wafer is divided into pieces by
dicing, the IC chips are picked up. The IC chips are die-
bonded to a metal lead frame or the like with the die
25 attachment film that was applied to the back surfaces and

serving as an adhesive. o _ -

Wafers are becoming larger and larger, vyear by
year in semiconductor manufacturing, and at the same time
there is a trend toward making wafers increasingly

30 thinner with a view to inereasing packaging density.
Today, thin wafers are obtained by grinding of their back
surfaces. Then, it is desirable that the die attachment
film placed between the IC chips formed as a result of
dicing and the lead frame or the like be made thin to

35 further reduce the thickness of the chips.

However, there are technical limits to making

die attachment film thin. Furthermore, the thinner the



die attachnment filmthin. Furthernore, the thinner the
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20 processing apparatus for executing such a method.

SUMMARY OF THE INVENTION

To realize the abovementioned objective, according
to a first aspect of the invention, a wafer processing
method comprises a grinding step for grinding a back
25 surface of a wafer having on its front surface a circuit
pattern, and a die attachment paste application step for
applying a die attachment paste to the entirety of the
ground back surface cof the wafer.

In order words, in the first aspect, the die
30 attachment paste is applied in one operation to the
entirety of the ground back surface of the wafer.
Therefore, the die attachment paste can be applied in a
relatively short period of time without using a die
attachment film.
35 In a second aspect, the wafer processing method, as
defined by the first aspect, further comprises the steps
of sticking a dicing tape to the applied die attachment



attachnment film 35 In a second aspect, the wafer
processing nmethod, as defined by the first aspect,
further conprises the steps of sticking a dicing tape
to the applied die attachnment - 3 paste, dicing the
waf er according to the circuit patttern. In other
words, in the second aspect, the wafer is divided
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20 the wafer relatively easily and quickly.

In a fifth aspect, as defined by the fourth aspect,
the die attachment paste is applied except in the
portions corresponding to channels formed when the wafer
15 diced in the screen-printing step.

25 In other words, in the fifth aspect, it is possible,

__when the wafer is diced using dicing blades, to prevent

the dicing blades from becoming clogged with the die
attachment paste, and their cutting capability from being
reduced. Moreover, laser dicing can also be used since
30 there is no need to cut the die attachment paste layer
before or after the dicing.
According to a sixth aspect, a wafer processing
apparatus comprises a grinding means for grinding the
back surface of the wafer having on its front surface a
35 circuit pattern, and a die attachment paste application
means for applying a die attachment paste on the entire
back surface of the wafer ground by the grinding means.



before or after the dicing. According to a sixth
aspect, a wafer processing apparatus conprises a
grinding nmeans for grinding the back surface of the
waf er having on its front surface a 35 circuit

pattern, and a die attachment pastle~application means
for applying a die attachnent paste on the entire
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spin-coating means for spin-coating the die attachment
paste supplied to the back surface of the wafer.

In other words, in the eighth aspect, the die
attachment paste can be applied at the reguired
thickness, even in cases where the thickness of die
attachment paste required is quite thin.

- In a ninth aspect, as defined by the sixth or
seventh aspect, the die attachment paste application
means in the sixth or seventh embodiment comprises a
screen-printing means for screen-printing the die
attachment paste to the back surface of the wafer.

In other words, in the ninth aspect, the die
attachment paste can be applied to the back surface of
the wafer relatively easily and quickly.

In a tenth aspect, as defined by the ninth aspect,
the screen-printing means in the ninth embodiment applies
the die attachment paste except on the portions
corresponding to the channels formed when the wafer is



means in the sixth or seventh enbodi nent conprises a
screen-printing nmeans for screen-printing the die 30
attachnment paste to the back surface of the wafer. In

other words, in the ninth aspect, the die attachnent

paste can be applied to the back surface of the wafer
relatively easily and quickly. In a tenth aspect, as
definggd.by the ninth aspect, 35 the screen-printing
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Figure 2b is a side view of a wafer in a grinding

20 condition.

Figure 2c is a side view of a wafer after grinding.

Figure 2d is a side view of a wafer whereon a die
attachment paste film has been formed.

Figure 3 is a schematic diagram of a die attachment

25 paste application unit in the first embodiment of the
present invention.

Figure 4 is a schematic diagram of a die attachment
paste application unit in the second embodiment of the
present invention.

30 Figure 5a is a first explanatory view of a die
attachment paste application unit according to the second
embodiment of the present invention.

Figure 5b is a second explanatory view of a die
attachment paste application unit, according to the

35 second embodiment of the present invention.

Figure 5¢ is a third explanatory view of a die

attachment paste application unit, according to the



25 paste application unit in the first enbodi nent of
the present invention. Figure 4 is a schematic

di agram of a die attachnent paste application unit in
t he second enbodi nent of the present invention. 30
Figure 5a is a first explanatory W ew of a die
attachnment paste application unit according to the
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20 Figure 1 is a schematic plan view of a wafer
processing apparatus according to the present invention.
The wafer processing apparatus 10 shown in Figure 1
comprises a back-surface grinding unit 80 that grinds the
back surface 22 of the wafer 20, a die attachment paste
25 application unit 30 that applies a die attachment paste
to the wafer 20, a UV-irradiating unit 40 that irradiates
ultraviolet (UV) rays on the die attachment paste, and a
dicing tape sticking unit 50 that sticks a dicing tape on
the wafer 20. Each of these units is controlled by a
30 controller (not shown).

Wafer cassettes B81lA and 81B, which store therein a
plurality of wafers 20, are provided in the back-surface
grinding unit 80. As shown in Figure 2a, a plurality of
circuit patterns C are pre-formed on the front surface 21

35 of the wafer 20 that is supplied to the back-surface
grinding unit 80, and a surface protection film 3 is
stuck on to the front surface 21 to protect the circuit



The wafer processing apparatus 10 shown in Figure 1
conprises a back-surface grinding unit 80 that grinds

the back surface 22 of the wafer 20, a die attachnent
paste 25 application unit 30 that applies a die
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unit 40 that irradiates wultraviolet (UV) rays on the

di e %@€$q§ t.paste, and a dicing tape sticking unit

50 t I'Cks"a dicing tape on the wafer 20. Each of
these uni t¥itl referettedtdyFigdoe chnteath oL (Hog wafers 20
Shom“arevﬁéf nC eff@@ éﬂé\ﬁ%@%§1@%s§@%€¢bséﬂﬁeand 81B by

therein a ers 20, are provided |n

back- %thac@rm@&m. FRd B ghens EROWRTR FRQute *2%161 with

5a Pl Uik igyciofsuffd&dli 22 PAEL B SudwRF €, B é@éﬂ?@noﬁortlons 84

the front surface 21 35 of the wafer 20 t IS
suppl P tP e HexIe ¥ face grinding unlt 80, and a

surface prag egidwd inlmguis 2isf L@klmm@ pavet § r@%k and 85B of
ect the Jrcwt patter

surface 21 to
r ef e‘}é'h% ngj\b{#aecﬁ_ gIéJdE ng lfrhjet V\%‘R &€ Z@er&ew{g grind
t akertlmﬂbafcr]omuﬂ'@m €22 cabstetie osa BIvs addl. SAB dpyresult of the

r obot r f
10WI th ck surr?ace ]ige?la% de %%\Ag%gqb@ﬁg%g%nd the

20

25

30

35

IOOrt m:&fserSéQO of s arerdn%ﬂ:@/ @tca(gettgs oy ishowria Fe Fi gk ekness 1O
gr| ng{d %@gaﬂaé B e sd gy back-surface

ng unit operat to grind  the back
surf aces :szt@fr tQ@M@#@Zﬁf the prigding AL (e pprfer 20,

gri Ny ,wA% 1S Wy 4 rb&ﬁ@gf&l 3y 4 heoddi Geaesso of rédiethe back-

mafer 20 is reduced fromthe original wafer thickness

SLO 1R iRE g mditg: tH dkhed® 1B Sk aghmient paste

Cormlaqd 10 6f1 drheargird er.ngIertHéTQiﬂ@faiita%ﬂumeﬁthqmmﬁeer

20 SRt L U SR LALS, BElee B or an

appl iab&temwrpast’m maltreﬁJhsel duse aqipt]aodmmﬁ tfesteround back
appl i cat

30, di
adhessveéapcaSt : rﬁ%}t:ag cthcrre({};m g groun?%%?‘l is

thereby formed {see Flgure 2d.)

Figure 3 is a schematic diagram of the die
attachment paste application unit according to the first
embodiment of the present invention. The die attachment
paste application unit 30 shown in Figure 3 is a spin-
coat type application unit 30A. Note that the surface
protection film 3 and the circuit patterns C have been
omitted from Figures 3, 4 and 8.

In the embodiment shown in Figure 3, the die
attachment paste application unit 30 comprises a holding
table 33 that can be rotated by a motor 34, and a
dispenser 32 that dispenses die attachment paste.

When the wafer 20 is held on the table 33 with its
back surface 22 facing upward, a predefined amount of the
die attachment paste is dispensed from the dispenser 32
onto the back surface 22 of the wafer 20. Next, when the
table 33 is rotated about its central axis by the motor
34, the die attachment paste is scattered radially by



surface 22, so that a die attachnment paste film24 is
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hereby forned (see Figure 2d.) Figure 3 is a
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spin-coat type application unit 30A is utilized, the die

attachment paste film 24 can be formed at the required
thickness, even in cases where the thickness of the die
attachment paste required is quite thin. For this reason,
the spin-coat type application unit 30A is particularly
advantageous in cases where the thickness of the die
attachment paste required is quite thin.

Figure 4 is a schematic diagram of the die
attachment paste application unit according to the second
embodiment of the present invention. The die attachment
paste application unit 30 shown in Figure 4 is a screen-
printing type application unit 30B.

As shown in Figure 4, the movable squeegee 42 is
arranged inside the frame body 41 s0 as to move along the
inner walls of the frame body 41. Moreover, the screen 44
having a hole 45 of a shape corresponding to the wafer
20, is provided on the lower surface of the frame body
41,



attachnment paste film24. In other words, the
thickness of the die attachnent paste film 24 can be
adj usted by changing the viscosity of the die
attachnment paste and/or the rotation speed of the
tabl e 33. Mbreover, when the 20 spim-coat type
application unit 30Ais utilized, the die attachnent
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applied on individual chips after dicing.

In the second embodiment, it is desirable that the
screen-printing process be carried out twice using the
first screen 44a and the second screen 44b. Figure 6a and

25 Figure 6b respectively show the first screen and the
second screen. Note that the arrows found in these
diagrams indicate the direction of movement of the
squeegee 42.

As can be seen from these diagrams, a plurality of

30 elongated holes 45a that are substantially parallel to
each other and evenly spaced apart are formed in the
first screen 44a. These holes 45a are formed so that as a
whole they correspond to the external diameter of the
wafer 20. A plurality of elcongated holes 45b that are

35 perpendicular to the holes 45a of the first screen 44a
are formed in the second screen 44b similarly to the way

the holes 45a are formed.



attachnment paste flows out fromthe hole 45 of the
screen 44 and is applied little by little on the back
surface 22 15 of the wafer 20. When the squeegee 42
reaches the other side of the frame body 41, the die
attachnent paste film 24 is fornk®d on the back
surface 22 of the wafer 20. It should be evident that

also in thrge eap@elégesétwé@e €he pﬁﬁi@PDﬂ?%f PRS1&s CaBa shown
dinarelatively shorter
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plurality of channels fornmed durln the dicing process
ment tH8edrpeesbetween the holes the second screen 44b are

made to coincide. After that, the screen-printing process
of the second screen 44b is performed. As a result of
this printing, as shown in Figure 6¢, the die attachment
paste is applied to the back surface 22 of the wafer 20,

25 except for the lattice-shaped parts. The lattice-shaped

30

35

parts correspond to channels that are formed in the
dicing process.

With reference to Figure 1, the wafer 20 on which
the die attachment paste film 24 has been formed is
conveyed to the UV-irradiating unit 40. In the UV-
irradiating unit 40, a predefined quantity of UV is
irradiated to the die attachment paste film 24. The die
attachment paste film 24 thereby assumes the desired
adhesion.

Next, the wafer 20 is conveyed to the dicing tape
sticking unit 50, and the dicing tape 29 is stuck on the
die attachment paste film 24 of the wafer 20 according to



10 Wen these screens 44a and 44b are used, the table
43 is rotated so that the spaces between the circuit
patterns C and the spaces between the hol es of the
first screen 44a are made to coincide, using a
near-infrared ray canmera (not sh%%n) and a
positioning pattern 15 previously fornmed on the front

surfasekﬁéwﬁftébﬁnmqﬁer N&R:, Tbﬁesgﬁﬁﬁac@rpﬁét@etlon film 3
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paste film 24 has been formed is 30 conveyed to the
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i e attachnent il.m e, die,  attac nt
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surf L t Sfiuc
surf%?“g?%g{%%ﬁ??” J]Tdeq[B gjowtl"c% Hr% d.lé ﬁt usédr?]&nttolfbaste film

know? 4-e@imsi G, mztrmerabmiet\mfoér the digigeh ted from

the @qing0 AW L0 and diced. 5 Figure 7 is a side
view of the wafer 20 as it is being diced. In the
20d|C|ng unihige, thise chameelzo (iggoeyes) 65 are formed by the

dicing blade 61 according to Figure 7, the channels 65
may be formed in other ways. Moreover, it is also
possible to form the channels 65 by means of a laser
dicing device.

25 Figure 8 is a sectional side view for explaining
laser dicing. In Figure B, the laser V from a laser
scurce {(not shown) is irradiated through a condensing
lens 75 onto the front surface 21 of the wafer 20 under
conditions where multiple photon abscrption occurs. At

30 this point, the light gathering point 74 is set to fall
inside the wafer 20 rather close to the front surface 21.
A modified area 74 is thereby formed in the vicinity of
the light gathering point 74. Next, when the laser V and
the condensing lens 75 are moved in accordance with the

35 arrow X3, a band-like modified area 76 is formed inside

the wafer 20,
In the laser dicing process, the laser V is made to



by the part of the dicing tape 29 by the dicing bl ade
61. In the second enbodi nent, the dicing blade 61 cuts
the wafer 20 by noving along the lattice-shaped parts
10 (see Figure 6¢) on which the die attachnent paste
film24 has not been formed. Conkéquently, the
channel's 65 formed by the dicing blade 61 correspond
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8. Next, the d1c1ng tape 29 is expanded by means of a
known technique, and, each chip is picked up from the
dicing tape 29. The die attachment paste films 24, which
serve as an adhesive on the bottom surfaces of the chips,
the chips can then be die-bonded on tc a lead frame or
25 the like.

In this way, according to the present invention, the
die attachment paste application unit 30 is arranged
between the back-surface grinding unit 80 for the wafer
20 and the dicing unit 60. The invention provides for the

30 die attachment paste to be applied in one operation on
the entire ground back surface 22 of the wafer 20 in the
die attachment paste application unit 30. For this
reason, it is possible to apply die attachment paste in a
shorter pericd of time than compared to a case where die

35 attachment paste is separately applied to the individual
chips after dicing. '

Note that in the die attachment paste application




by the front surface 21 of the wafer 20, and as a

result, 5 the front surface 21 of the wafer 20 does

not nelt, and cracks that deviate fromthe |ines

pl anned to be cut or the |ike do, not occur on the top
surface of the wafer. As the nodi¥3ed area 76 is

formed rather close to the front surface 21, when the
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In this way, according to the present invention, the
di e attachnent paste application unit 30 is arranged
bet ween the back-surface grinding unit 80 for the
wafer 20 and the dicing unit 60. The invention
provi des for the 30 die attachnment paste to be applied
in one operation on the entire ground back surface 22
of the wafer 20 in the die attachnent paste
application unit 30. For this reason, it is possible
to apply die attachnent paste in a shorter period of
time than conpared to a case where die 35 attachnent
paste is separately applied to the individual chips
after dicing. Note that in the die attachnent paste
application - 13



unit 30, die attachnment paste nmay be applied on the
back surface 22 of the wafer 20 using a techni que

ot her than spin-coating or screen-printing, such as a
so-called ink- jet nethod. It should be understood

that such cases also 5 fall withihithe scope of the
present invention. The present invention has been
expl ai ned using representative-giphesi nents, however

it should be wunderstood that aperson skilled in the
rel evant att cBuVafexeriPecsHtnGIRYenedt FoRRELSHahye
and various other 10znpgikdLfayi ONSp O5F S$EONSiME a back
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10for sddndd NG gy dicing tape on the applied die
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35

attachnent paste, and a dicing step for dicing the , | ‘
waf er according to & FEiGkAd tstea tfén stz kgingrie dicing tape

waf erorprae sgigid detdiod aft Ldrdhtl gistd, amerein the
di e attachnent paste suypplied on the back surface of
the wafer |5 Spin-cOREFING SHERIM Tl OIS BAer

appl iscaldraigf e the Diaowmftepguteaessi ng net hod of
Claim1l or, 2, OM@emthemeangh nt st.e i.S
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paste application step.

4. The wafer processing method of Claim 1 or 2,
wherein the die attachment paste is screen-printed on to
the back surface of the wafer in the die attachment paste
application step.

5. The wafer processing method of Claim 4, wherein
the die attachment paste is applied in the screen-
printing step, except on the portions corresponding to
channels formed when the wafer is diced.

6. A wafer processing apparatus comprising:

a grinding means for grinding a back
surface of a wafer having on its front surface a circuit
pattern, and

a die attachment paste application means
for applying a die attachment paste on the entire back
surface of the wafer ground by said grinding means.

7. The wafer processing apparatus of Claim 6,
further comprising:

a dicing tape sticking means for sticking
a dicing tape on the die attachment paste applied by the



the die attachnment paste is applied in the screen 25

printing step, except on the portions corresponding to

channel s formed when the wafer is diced. 6. A wafer
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the channels formed when the wafer is diced.



