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VETHOD FOR MANUFACTURI NG SEM CONDUCTOR WAFER BACKGROUND OF THE | NVENTI ON 5
1. Field of the Invention The present invention relates to a nethod for
manuf acturing a sem conductor wafer fornmed with bunps on the surface. 2.
Rel ated Art 10 The sem conductor wafer, formed with a plurality of
integrated circuits such as I1Cs or LSIs, is divided into individual
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board through odidfsd At the |ike, whereby the CSP is nounted on the
printed board. 25 However, there is a problemthat the bunp has a dianeter
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15 semiconductor chip in a package in a chip size, called CSP.

The CSP is formed by forming metal bumps of gold, silver, copper or the
like made in a height of 50 - 100 um on the bonding pads formed on the individual
integrated circuits of an undivided semiconductor wafer by the method using wire
bonding, cailed stud bump bonding, for example (see JP-A-2000-332048, for

20 example), and dividing the semiconductor wafer, after coated and protected by a
resin such as an epoxy resin on the circuit surfaces, into individual semiconductor
chips (see JP-A-2000-173954, for example) for each circuit by a dicer or the like.
The bumps are connected to terminals of a printed board through solder or the like,
whereby the CSP is mounted on the printed board.

25 However, there is a problem that the bump has a diameter of approximately
50 - 100 um wherein, during stud bump bonding, a whisker-like projection is formed
at the head of a bump, thus resulting in non-uniform head height.

In order to make uniform the head height of bumps, there is a need to
polish the bump head for a considerable time by means of CMP (Chemical

30  Mechanical Polishing), posing a problem of reducing the productivity.

Accordingly, in the case of manufacturing a semiconductor wafer to form
bumps thereon by wire bonding, there is a problem in easily forming bumps on
bonding pads and making the bump head height uniform by an efficient method.
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, bunps thereon by wire bonding, there is a problemin easily form ng bunps
on bondi ng pads and nmaki ng the bunp head hei ght uniform by an efficient
met hod. 1 SUMVARY OF THE | NVENTI ON The present invention provides, as
concrete neans for solving the above problem a nethod for manufacturing a
sem conductor wafer conprising: a bunp formng step of form ng bunps on

bondi ng BUMMARYEOPTHE INVENTBON 2 5 seniconductor wafer by wire
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coatlng process; Fig. 5 is a perspective
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helght un| orm by an eﬂ' cient method

BRIEF DESCRIPTION OF THE DRAWING

15 Fig. 1 is a plan view showing a semiconductor wafer formed with bonding
pads;
Figs. 2A to 2D are sectional views showing a manner of forming a bump by
wire bonding;

Fig. 3 is a sectional view showing a semiconductor wafer after completing a
20  bump forming process;
Fig. 4 is a sectional view showing a semiconductor wafer after completing a
resin coating process;
Fig. 5 is a perspective view showing an example of a grinding device to be
used in a grinding process; and
25 Fig. 6 is a sectional view showing a semiconductor wafer after completing
the grinding process.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT
With reference to Figs. 1 to 6, an embodiment of the present invention is
30 explained. Fig. 1 shows a semiconductor wafer 10 having a surface on which
circuits C are formed in respective regions sectioned by streets S. Each of the
circuits C is formed with a plurality of bonding pads 11, as shown by magnification
in Fig. 1. These bonding pads 11 are electrodes made by a metal coat formed on
the surface of the semiconductor wafer 10.
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~ DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENT Wth reference to Figs. 1 to
6, an enbodi nent of the present inventionis 30 explained. Fig. 1 shows a
sem conductor wafer 10 having a surface on which circuits Care fornmed in
respective regions sectioned by streets S. Each of the <circuits Cis
formed wwth a plurality of bonding pads 11, as shown by magnification in
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plating or the rOJeC|on 14 med, as a cut end
of bﬂ@ak Figit 2Dt the wore dddsdpbm Imgbynfglsm then eapillane 21i wwhereby abamp ﬂﬂelsent

h h 5 1 e been forne
bond ng. 12Hed B dhe ik UB pormiAG pragBRS. * By Wi "E30nns; 8Gf 8, Blmp' "
coat ed t forming dce%hetlﬁélfmm'l ¢ ddrebebdformied h i shofesitimé anah fe chseil of
coatlngpocess as _shown in Fig. 4. In formng the resin layer 15 a spin

coater c sthe likeg A'F@'QE”HV{]@ Rgojertion éé‘ﬁds Ifq%@d, as aohid ensgfrbreakxeat 15
is gr OUn‘Ehé’l’opS d'SFtHY bmp 14. The projections 14a are different in height between
15 the bumps.
After bumps 14 have been formed on all the bonding pads 11 as shown in
Fig. 3, a resin, e.g. an epoxy resin, is coated to bury all the bumps 14 thereby
forming a resin layer 15 (resin coating process) as shown in Fig. 4. In forming the
resin layer 15, a spin coater can be used.
20 After forming the resin layer 15, the resin layer 15 is ground by the use of a
grinding device 30 for example shown in Fig. 5, thereby surfacing the bumps 14.
On the grinding device 30, a wall part 32 rises from an end of a base 31. A pair of
rails 33 is vertically arranged on the inner surface of the wall part 32. By vertically
moving a support plate 34 while being guided on the rail 33, a grinding means 35
25 armranged on the support plate 34 is structurally moved up and down. Meanwhile,
a turntabie 36 is rotatably arranged on the base 31. Furthermore, the turntable 36
rofatably sustains thereon a plurality of chuck tables 37 for supporting the
semiconductor wafers 10.
The grinding means 35 has a mounter 39 attached to the tip end of a
30 spindle 38 having a vertical axis, and a grinding wheel 40 is fixed to the lower of the
mounter. A grindstone 41 is secured on the underside of the grinding wheel 40.
The grindstone 41 is structurally rotated with rotation of the spindie 38. Note that
the grinding means may be a bite fixed on the underside of the grinding wheel 40.
When grinding the resin layer 15 coated over the surface of the

_3.



~grinding device 30 for exanple shown in Fig. 5, thereby surfacing the bunps
14. On the grinding device 30, a wall part 32 rises froman end of a base
31l. Apair of rails 33 is vertically arranged on the inner surface of the
wal | part 32. By vertically noving a support plate 34 while being guided

on the rail 33, a grinding neans 35 25 arranged on the support plate 34 is
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case, |n (of se there are varlatlons I n height 10 between the nps 14,
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Meanwhi | e, becdireesemizonductoriwaienr (thusfofmeddwithn dbum psyisecutdengtimvise and
widthwise along the streets shown in Fig. 1, thus made into semiconductor chips
based on each circuit. The bumps formed on the individual semiconductor chip
are connected to the terminals of a printed board to be mounted in an electronic
appliance in various kinds, thus offering the functions of the chip. The uniform
20 bump height enables positive connection with terminals without causing poor
contact or the like, making it possible to improve the reliability of the apparatus
overall,
As explained above, according to the method for manufacturing a
semiconductor wafer of the present invention, after forming bumps by wire bonding,
25 aresin layer is formed to bury the bumps, so that the bumps can be surfaced and
made uniform at the heads thereof by grinding the resin layer. Accordingly, it is
possible to form bumps in a brief time and to make the bump head height uniform
by an efficient method. Therefore, it is possible to efficiently manufacture a quality
semiconductor wafer.
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. grinding instead of CWP, process is efficient and productivity is inproved.
15 The sem conductor wafer 10 thus fornmed with bunps is cut | engthw se and
wi dt hwi se al ong the streets shown in Fig. 1, thus nmade into sem conduct or
chi ps based on each circuit. The bunps forned on the individual

sem conductor chip are connected to the termnals of a printed board to be
nmount ed VWHAT I8 CLAMED I1Sappl i ance in various kinds, thus offering the
functions of the chip. The uniform 20 bunp hei ght enabl es positive
connection with termnals w thout causing poor contact or the |ike, naking

it possible toyi i abi | i f 1. [ overall. As

expl ai ned abové‘,‘ %@ﬁf%’ ﬂ:’g rﬁ%@%&*%ﬁﬁ%ﬂ'%ﬂéﬁ%ﬁ&%& %mgnsg'gﬁ conduct or
wafer of the paebanip-fovsingi step af tformirey BurspH WP HORdINg Fadeofsinied cp 2
resin_layer is forned. to bury the bunps,” so that the bunps can be surfaced
and fad8UlfAceS @A semigan Wales byovire popdingli ng the resin | ayer.

Accordingly, ity (Sai p&§a<t' F?nﬂ‘(igp%s j I I . e e
bunp head hei g%\t relcﬂpforn!r@o%t%cﬁﬁl Cl ent rﬁ%%‘ﬂg'é%krﬁié’r gp%ﬁ%&rgtrblgg{%bsﬁ%l e
to effi cisarface imarmaacenoébanying the pumpsyiandnduct or wafer. 30 4 WHAT IS
CLAIMED 1'S: 1. A nmet.hod, for nmanuf.acturing a sem conductor wafer conprising:
a bunp- f or ni ngasgr@?fi'ﬁg Sﬁ%ﬂﬁfﬁ%@ﬁgﬁ%@@@%éﬁ@rﬂéﬁ@g ﬁ"tﬁ'w €. 5 surface
of a sem conductor wafer by wire bonding; a resin coating step of formng a
resin layer by coating a resin on the surface in a manner of burying the

bunps; and a grinding step of surfacing the bunps by grinding the resin
| ayer. 5



