GETTERI NG LAYER FORM NG METHOD

BACKGROUND CF THE | NVENTI ON

Field of the Invention

The present invention relates to a getterin g layer
forming method for forming a gettering layer on a w afer,
the gettering layer having a function of capturing
impurities.

Description of the Related Art

There is an increasing chance of thinning a wafer
by any method such as grinding before dividing the wafer
into device chips, so as to reduce the thickness an d
weight of each device chip adapted to be incorporat ed
into electronic equipment or the like. For example , the
wafer can be thinned by rotating a tool (abrasive m ember)

containing abrasive grains dispersed in a bond and
pressing this tool against a work surface of the wa fer to
thereby grind the work surface.

In grinding the wafer as described above, m inute
marks (flaws) or strain may be produced on the work
surface of the wafer. Such marks or strain has a
gettering function of capturing impurities such as copper
(Cu) having an adverse effect on the device chips.

Accordingly, by leaving such marks or strain on the wafer,



the fraction defective of the device chips due to t
impurities can be reduced.

However, when the marks or strain is left o
wafer, the die strength of each device chip is apt
decrease. To cope with this problem, the marks or
is frequently removed by any method such as polishi
etching after grinding the wafer. In this case, mi
required marks or strain is formed again on the waf
thereby obtain a necessary gettering function (see
Japanese Patent Laid-open Nos. 2014-63786, 2015-465

and 2016-182669, for example).

SUMVARY OF THE | NVENTI ON

However, yet in the above method of removin
marks or strain from the wafer by polishing or etch
and thereafter forming minimum required marks or st
again on the wafer, the die strength of each device
may be somewhat reduced.

It is therefore an object of the present in
to provide a gettering layer forming method which c¢
form a gettering layer that does not reduce the die
strength of each device chip.

In accordance with an aspect of the present

invention, there is provided a gettering layer form
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method for forming a gettering layer on a back side of a

wafer having devices formed on a front side, the

gettering layer forming method including a coating step
of applying a solution of metal salt to the back si de of
the wafer; and a drying step of drying the wafer af ter

performing the coating step, thereby forming the
gettering layer containing the metal salt on the ba ck
side of the wafer.

Preferably, the metal salt contains divalen t metal,
and the gettering layer contains 1 x 10 13 atoms or more of
the divalent metal per cm 2,

Preferably, the metal salt contains trivale nt metal,
and the gettering layer contains 1 x 10 12 atoms or more of

the trivalent metal per cm 2,

In the gettering layer forming method accor ding to
the present invention, the solution of metal salt i S
applied to the back side of the wafer, and the wafe r
coated with the solution of metal salt is next drie dto
thereby form the gettering layer containing the met al

salt on the back side of the wafer. Accordingly,

impurities having an adverse effect on the devices can be
captured into the gettering layer by the action of this
metal salt.

Further, in the gettering layer forming met hod



according to the present invention, it is unnecessa
form any marks or strain having a gettering functio
the wafer as in the prior art. In other words, the

no possibility that the die strength of the wafer m
reduced by the marks or strain. Thusly, according
gettering layer forming method of the present inven
it is possible to form the gettering layer that doe
reduce the die strength of the wafer.

The above and other objects, features

and

advantages of the present invention and the manner

realizing them will become more apparent, and

invention itself will best be understood from a stu

the following description and appended claims with

reference to the attached drawings showing a prefer

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS

FIG. 1A is a schematic perspective view of
to be used in a gettering layer forming method acco
to a preferred embodiment of the present invention;

FIG. 1B is a perspective view for illustrat
protective member attaching step;

FIG. 2A is a side view for illustrating a g
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FIG. 2B is a side view for illustrating a p olishing
step;

FIGS. 3A and 3B are side views for illustra ting a
coating step; and

FIG. 4 is a side view for illustrating a dr ying

step.

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT

A preferred embodiment of the present inven tion
will now be described with reference to the attache d
drawings. The gettering layer forming method accor ding to
this preferred embodiment includes a protective mem ber
attaching step (see FIG. 1B), a gringing step (see FIG.
2A), a polishing step (see FIG. 2B), a coating step (see
FIGS. 3A and 3B), and a drying step (see FIG. 4). In the
protective member attaching step, a protective memb er is

attached to the front side of a wafer on which a

plurality of devices are provided. In the grinding step,
the back side of the wafer is ground. In the polis hing
step, the back side of the wafer is polished. In t he
coating step, a solution of metal salt is applied t o the
back side of the wafer. In the drying step, the wa fer

coated with the solution of metal salt is dried to

thereby form a gettering layer containing the metal salt



on the back side of the wafer. The gettering layer
forming method according to this preferred embodime
will now be described in more detail.

FIG. 1A is a schematic perspective view of
11 to be used in the gettering layer forming method
according to this preferred embodiment. As depicte
FIG. 1A, the wafer 11 is a disk-shaped wafer formed
silicon (Si), for example. The wafer 11 has a fron
11a and a back side 11b. The front side 11a of the
11 is composed of a central device area and a perip
marginal area surrounding the device area. The dev
area of the front side 11a is partitioned by a plur
of crossing division lines (streets) 13 to thereby
a plurality of separate regions where a plurality o
devices 15 such as ICs (integrated circuits) are
individually formed. While the wafer 11 is a disk-
wafer formed of silicon, for example, in this prefe
embodiment, the wafer 11 is not limited in material
shape, structure, size, etc. That is, the wafer 11
a wafer formed of any other semiconductors, ceramic
resin, metal, etc. Similarly, the devices 15 are n
limited in kind, number, shape, structure, size, la
etc.

In the gettering layer forming method accor
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this preferred embodiment, the protective member

attaching step is first performed to attach a prote ctive
member to the front side 11a of the wafer 11. FIG. 1B is

a perspective view for illustrating the protective member
attaching step. As depicted in FIG. 1B, a protecti ve
member 21 is attached to the front side 11a of the warfer
11. For example, the protective member 21 is a cir cular
film (tape) having a diameter equal to the diameter of
the wafer 11. The protective member 21 has a front side
21a and a back side 21b. A paste layer (adhesive | ayer)
having adhesion is formed on the front side 21la of the
protective member 21. Accordingly, by making the f ront
side 21a of the protective member 21 into close con tact
with the front side 1la of the wafer 11, the protec tive
member 21 can be attached through the paste layer t o the
front side 11a of the wafer 11. The protective mem ber 21
is attached to the front side 1la of the wafer 11 i n
order to reduce any shock to the wafer 11 in the gr inding

step or the polishing step to be performed later.

Accordingly, the devices 15 formed on the front sid e lla
of the wafer 11 can be protected by the protective member
21.

After performing the protective member atta ching
step, the grinding step is performed to grind the b ack



side 11b of the wafer 11. FIG. 2A is a side view f
illustrating the grinding step. The grinding step

performed by using a grinding apparatus 2 depicted

2A. The grinding apparatus 2 includes a chuck tabl

holding the wafer 11 under suction. The chuck tabl
connected to a rotational drive source (not depicte
such as a motor. Accordingly, the chuck table 4 is
adapted to be rotated about its axis substantially
parallel to a vertical direction, by operating this
rotational drive source. Further, a moving mechani
depicted) is provided below the chuck table 4, so a
move the chuck table 4 in a horizontal direction.

chuck table 4 has an upper surface, a part of which
formed as a holding surface 4a for holding the fron

1lla of the wafer 11 (i.e., the protective member 21
attached to the front side 11a) under suction. The
holding surface 4a is connected through a suction p

(not depicted) to a vacuum source (not depicted), i
which the suction passage is formed inside the chuc
table 4. Accordingly, by applying a vacuum generat

the vacuum source through the suction passage to th
holding surface 4a in the condition where the front

1lla of the wafer 11 (i.e., the protective member 21

attached to the front side 1l1a) is in contact with
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holding surface 4a, the wafer 11 can be held throug h the

protective member 21 on the chuck table 4 under suc tion.

A grinding unit 6 is provided above the chu ck table
4. The grinding unit 6 includes a spindle housing (not
depicted) supported to a vertically moving mechanis m (not
depicted). A spindle 8 is rotatably supported to t he
spindle housing. A disk-shaped mount 10 is fixed t o the

lower end of the spindle 8. A grinding wheel 12 is

mounted on the lower surface of the mount 10, in wh ich
the grinding wheel 12 has substantially the same di ameter
as that of the mount 10. The grinding wheel 12 inc ludes a
wheel base 14 formed of metal such as stainless ste el and
aluminum. A plurality of abrasive members 16 are f ixed to

the lower surface of the wheel base 14 so as to be

annularly arranged along the outer circumference of the
wheel base 14. Each abrasive member 16 is formed b y
dispersing abrasive grains in a bond. A rotational drive
source (not depicted) such as a motor is connected to the
upper end (base end) of the spindle 8. Accordingly , the
grinding wheel 12 fixed to the spindle 8 is adapted to be

rotated about its axis substantially parallel to a
vertical direction, by operating this rotational dr ive
source to produce a rotating force. A nozzle (not

depicted) for supplying a grinding fluid such as pu re



water to the wafer 11 is provided inside or in the
vicinity of the grinding unit 6.

In the grinding step, the wafer 11 is place
holding surface 4a of the chuck table 4 in the cond
where the protective member 21 attached to the fron
1lla of the wafer 11 is in contact with the holding
surface 4a. That is, the back side 11b of the wafe
exposed upward in this condition. Thereafter, the
source is operated to apply a vacuum to the holding
surface 4a of the chuck table 4. Accordingly, the
11 is held through the protective member 21 on the
table 4 under suction in the condition where the ba
side 11b of the wafer 11 is exposed upward. Therea
the chuck table 4 is moved to the position below th
grinding unit 6. In this condition, both the chuck
4 and the grinding wheel 12 are rotated and the spi
housing (the spindle 8 and the grinding wheel 12) i
lowered as supplying the grinding fluid to the back
11b of the wafer 11 as depicted in FIG. 2A.

The lowering speed (feed speed) of the spin
housing is adjusted in such a range that the lower
surface of each abrasive member 16 is suitably pres
against the back side 11b of the wafer 11. Accordi

the back side 11b of the wafer 11 can be ground by
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grinding wheel 12 to thereby reduce the thickness o
wafer 11. When the thickness of the wafer 11 is re
to a desired thickness (finished thickness), this
grinding step is finished. While one set of grindi
6 (abrasive members 16) is used to grind the back s
11b of the wafer 11 in this preferred embodiment, t
more sets of grinding units (abrasive members) may
used to grind the back side 11b of the wafer 11. F
example, a first set of abrasive members each conta
large-sized abrasive grains may be first used to pe
coarse grinding to the back side 11b of the wafer 1
a second set of abrasive members each containing sm
sized abrasive grains may be next used to perform f
grinding to the back side 11b of the wafer 11. In
case, the flatness of the back side 11b can be impr
without greatly increasing the time required for gr

After performing the grinding step, the pol
step is performed to polish the back side 11b of th
wafer 11. FIG. 2B is a side view for illustrating
polishing step. The polishing step may be performe
using a polishing apparatus 22 depicted in FIG. 2B.
polishing apparatus 22 includes a chuck table 24 fo
holding the wafer 11 under suction. The chuck tabl

connected to a rotational drive source (not depicte
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such as a motor. Accordingly, the chuck table 24 i S
adapted to be rotated about its axis substantially

parallel to a vertical direction, by operating this

rotational drive source. Further, a moving mechani sm (not
depicted) is provided below the chuck table 24, so as to
move the chuck table 24 in a horizontal direction. The
chuck table 24 has an upper surface, a part of whic h is
formed as a holding surface 24a for holding the fro nt
side 11a of the wafer 11 (i.e., the protective memb er 21

attached to the front side 11a) under suction. The

holding surface 24a is connected through a suction

passage (not depicted) to a vacuum source (not depi cted),
in which the suction passage is formed inside the c huck
table 24. Accordingly, by applying a vacuum genera ted
from the vacuum source through the suction passage to the
holding surface 24a in the condition where the fron t side

1lla of the wafer 11 (i.e., the protective member 21

attached to the front side 1l1a) is in contact with the
holding surface 24a, the wafer 11 can be held throu gh the
protective member 21 on the chuck table 24 under su ction.

A polishing unit 26 is provided above the c huck

table 24. The polishing unit 26 includes a spindle
housing (not depicted) supported to a vertically mo ving

mechanism (not depicted). A spindle 28 is rotatabl y

12



supported in the spindle housing. A disk-shaped mo

is fixed to the lower end of the spindle 28. A pol

pad 32 is mounted on the lower surface of the mount
in which the polishing pad 32 has substantially the
diameter as that of the mount 30. The polishing pa
formed of nonwoven fabric or urethane foam, for exa

in which no abrasive grains are contained in the

polishing pad 32 in this preferred embodiment. A

rotational drive source (not depicted) such as a mo
connected to the upper end (base end) of the spindl
Accordingly, the polishing pad 32 fixed to the spin
is adapted to be rotated about its axis substantial
parallel to a vertical direction, by operating this
rotational drive source to produce a rotating force
nozzle (not depicted) for supplying a polishing flu
containing abrasive grains (slurry) in a dispersive
condition to the wafer 11 is provided inside or in
vicinity of the polishing unit 26.

In the polishing step, the wafer 11 is plac
the holding surface 24a of the chuck table 24 in th
condition where the protective member 21 attached t
front side 11la of the wafer 11 is in contact with t
holding surface 24a. That is, the back side 11b of

wafer 11 is exposed upward in this condition. Ther
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the vacuum source is operated to apply a vacuum to
holding surface 24a of the chuck table 24. Accordi
the wafer 11 is held through the protective member
the chuck table 24 under suction in the condition w
the back side 11b of the wafer 11 is exposed upward
Thereatfter, the chuck table 24 is moved to the posi
below the polishing unit 26. In this condition, bo

chuck table 24 and the polishing pad 32 are rotated
the spindle housing (the spindle 28 and the polishi

32) is then lowered as supplying the polishing flui

the back side 11b of the wafer 11 as depicted in FlI

The lowering speed (feed speed) of the spindle hous
adjusted in such a range that the lower surface of
polishing pad 32 is suitably pressed against the ba
side 11b of the wafer 11.

Accordingly, minute marks (flaws) or strain
produced on the back side 11b of the wafer 11 in th
grinding step can be removed to thereby improve the
strength of the wafer 11. While the polishing pad
containing abrasive grains and the polishing fluid
containing abrasive grains are used to perform the
polishing step in this preferred embodiment, a poli
pad containing abrasive grains in a dispersive and

condition and a polishing fluid not containing abra
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grains may be used to perform the polishing step.
dry polishing without using a polishing fluid may b
performed as the polishing step. Further, the poli
step may be replaced by an etching step of etching
back side 11b of the wafer 11 to thereby remove the
minute marks or strain on the back side 11b.

After performing the polishing step, the co
step is performed to apply a solution of metal salt
the back side 11b of the wafer 11. FIGS. 3A and 3B
side views for illustrating the coating step. The
step may be performed by using a spin coater 42 dep
in FIGS. 3A and 3B. The spin coater 42 includes a
table 44 for holding the wafer 11 under suction. T
spinner table 44 is connected to a rotational drive
source (not depicted) such as a motor. Accordingly
spinner table 44 is adapted to be rotated about its
substantially parallel to a vertical direction, by
operating this rotational drive source. The spinne
44 has an upper surface, a part of which is formed
holding surface 44a for holding the front side 11a
wafer 11 (i.e., the protective member 21 attached t
front side 11a) under suction. The holding surface
connected through a suction passage (not depicted)

vacuum source (not depicted), in which the suction

15

Further,
e
shing

the

ating

to

are
coating
icted
spinner

he

, the

axis

r table
as a

of the
o the

44ais

to a



passage is formed inside the spinner table 44.
Accordingly, by applying a vacuum generated from th
vacuum source through the suction passage to the ho
surface 44a in the condition where the front side 1
the wafer 11 (i.e., the protective member 21 attach
the front side 1la) is in contact with the holding
surface 44a, the wafer 11 can be held through the
protective member 21 on the spinner table 44 wunder
suction. A nozzle 46 for dropping a solution 31 of
salt forming a gettering layer is provided above th
spinner table 44.

In the coating step, the wafer 11 is placed
holding surface 44a of the spinner table 44 in the
condition where the protective member 21 attached t
front side 11la of the wafer 11 is in contact with t
holding surface 44a. That is, the back side 11b of
wafer 11 is exposed upward in this condition. Ther
the vacuum source is operated to apply a vacuum to
holding surface 44a of the spinner table 44. Accor
the wafer 11 is held through the protective member
the spinner table 44 under suction in the condition
the back side 11b of the wafer 11 is exposed upward
Thereatfter, the solution 31 is dropped from the noz

onto the center of the wafer 11, and the spinner ta
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is rotated as depicted in FIG. 3A. As a result, th e
solution 31 is applied to the whole of the back sid e 11b
of the wafer 11, thereby forming a coating 33 from the
solution 31 as depicted in FIG. 3B.

The metal salt contained in the solution 31 (the
coating 33) may be any metal salt capable of suitab ly

capturing impurities such as copper (Cu) having an

adverse effect on the devices 15. More specificall y, the
metal salt in this preferred embodiment may be any metal
salt containing metal forming an intermetallic bond with

copper (i.e., metal forming an alloy with copper).

Examples of such metal forming an intermetallic bon d with
copper include titanium (Ti), aluminum (Al), tin (S n,
nickel (Ni), iron (Fe), cobalt (Co), beryllium (Be) , Zinc
(Zn), manganese (Mn), and lead (Pb). On the other hand, a
solvent constituting the solution 31 is not limited in
kind, but it is necessary that at least the solvent can
dissolve the metal salt mentioned above. More

specifically, the following solvent may be used acc ording
to the kind of the metal salt. Examples of the sol vent

usable include an aqueous solution of nitric acid,
hydrochloric acid (an aqueous solution of hydrogen
chloride), sulfuric acid (an aqueous solution), an

aqueous solution of acetic acid, an aqueous solutio n of

17



sodium hydroxide, and aqueous ammonia (an aqueous

solution of ammonia).

In the case of using the metal salt contain ing
divalent metal such as titanium, tin, and nickel, t he
concentration of the solution 31 is preferably adju sted
so that the coating 33 formed by applying the solut ion 31

contains the divalent metal at a density of 1 x 10 13

atoms/cm 2 (i.e., 1 x 10 13 atoms of the divalent metal per

cn?) or more. With this setting, impurities such as

copper (Cu) can be suitably captured by the metal s alt to
thereby prevent an adverse effect on the devices 15 . The
amount of the metal to be applied is managed accord ing to
the result of analysis by TXRF (total-reflection X- ray
fluorescence analysis) or calculation. In the case of
using the metal salt containing trivalent metal suc h as

aluminum, the concentration of the solution 31 is

preferably adjusted so that the coating 33 formed b y
applying the solution 31 contains the trivalent met al at
a density of 1 x 10 12 atoms/cm 2 (i.e., 1 x 10 12 atoms of
the trivalent metal per cm ) or more. Also with this
setting, impurities such as copper (Cu) can be suit ably
captured by the metal salt to thereby prevent an ad verse
effect on the devices 15.

After performing the coating step, the dryi ng step

18



is performed to dry the coating 33 formed on the ba
side 11b of the wafer 11, thereby forming a getteri
layer on the back side 11b. FIG. 4 is a side view
illustrating the drying step. The drying step may
performed by using a drying apparatus 52 depicted i

4. The drying apparatus 52 includes a chuck table
holding the wafer 11 under suction. A moving mecha
(not depicted) is provided below the chuck table 54
as to move the chuck table 54 in a horizontal direc
The chuck table 54 has an upper surface, a part of

is formed as a holding surface 54a for holding the

side 11a of the wafer 11 (i.e., the protective memb
attached to the front side 11a) under suction.

The holding surface 54a is connected throug
suction passage (not depicted) to a vacuum source (
depicted), in which the suction passage is formed i
the chuck table 54. Accordingly, by applying a vac
generated from the vacuum source through the suctio
passage to the holding surface 54a in the condition
the front side 11a of the wafer 11 (i.e., the prote
member 21 attached to the front side 11a) is in con
with the holding surface 54a, the wafer 11 can be h
through the protective member 21 on the chuck table

under suction. A nozzle 56 for discharging a dry a
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downwardly is provided above the chuck table 54. F or
example, the nozzle 56 is so configured as to blow the
dry air 41 toward the whole of the holding surface 54a of
the chuck table 54.

In the drying step, the wafer 11 is placed on the

holding surface 54a of the chuck table 54 in the

condition where the protective member 21 attached t o the
front side 11a of the wafer 11 is in contact with t he
holding surface 54a. That is, the coating 33 forme d on
the back side 11b of the wafer 11 is exposed upward in
this condition. Thereafter, the vacuum source is o perated
to apply a vacuum to the holding surface 54a of the chuck
table 54. Accordingly, the wafer 11 is held throug h the
protective member 21 on the chuck table 54 under su ction
in the condition where the coating 33 formed on the back
side 11b of the wafer 11 is exposed upward. Therea fter,
the chuck table 54 is moved to the position below t he
nozzle 56. In this condition, the dry air 41 is bl own
from the nozzle 56 toward the coating 33 formed on the

back side 11b of the wafer 11 as depicted in FIG. 4

Accordingly, the coating 33 formed on the back side 11b
of the wafer 11 can be dried by the dry air 41, the reby
forming a gettering layer 35 containing the metal s alt as

depicted in FIG. 4.
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In the gettering layer forming method accor ding to
this preferred embodiment as described above, the
solution 31 of metal salt is applied to the back si de 11b
of the wafer 11, and the wafer 11 coated with the
solution 31 is next dried to thereby form the gette ring
layer 35 containing the metal salt on the back side 11b
of the wafer 11. Accordingly, impurities having an
adverse effect on the devices 15 can be captured in to the

gettering layer 35 by the action of this metal salt

Further, in the gettering layer forming met hod
according to this preferred embodiment, it is unnec essary
to form any marks or strain having a gettering func tion
on the wafer 11 as in the prior art. In other word S,
there is no possibility that the die strength of th e
wafer 11 may be reduced by the marks or strain. Th usly,
according to the gettering layer forming method in this

preferred embodiment, it is possible to form the
gettering layer 35 that does not reduce the die str ength

of the wafer 11.

Further, in the gettering layer forming met hod
according to this preferred embodiment, the getteri ng
layer 35 can be simply formed by applying the solut ion 31
of metal salt to the wafer 11 and next drying the w afer

11, so that it is unnecessary to prepare any specia I
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apparatus for forming the gettering layer 35. Acco rdingly,

the gettering layer 35 can be formed at low cost.

A test was conducted to confirm the effect of the
gettering layer 35. In this test, a solution of me tal
salt was applied to one surface of a silicon wafer having
a diameter of eight inches, and the silicon wafer w as
dried to form a gettering layer containing this met al
salt. The solution of metal salt used in this test was
selected from an aluminum standard solution (manufa ctured
by Wako Pure Chemical Industries, Ltd.), nickel sta ndard

solution (Nil00 manufactured by Wako Pure Chemical

Industries, Ltd.), titanium standard solution

(manufactured by Wako Pure Chemical Industries, Ltd ),
and tin standard solution (manufactured by Kanto Ch emical
Co., Inc.). Further, the amount of the metal atoms in the

11

gettering layer was adjusted to 1 x 10 atoms/cm 2, 1 x

2

10%? atoms/cm 2, or 1 x 10 13 atoms/cm 2. The amount of the

metal atoms in the gettering layer was managed acco rding
to the result of analysis by TXRF (total-reflection X-ray
fluorescence analysis) and calculation. This analy sis was
conducted by using a total-reflection X-ray fluores cence

analyzer manufactured by Technos Corporation.
Thereafter, a solution of copper sulfate wa S

applied to the gettering layer formed on the one su rface
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of the silicon wafer, thereby forcibly contaminatin g the
silicon wafer with copper. In this test, the solut ion of
copper sulfate was applied so that the density of c opper

on the one surface of the silicon wafer was 1 x 10 13

atoms/cm 2 (ie., 1 x 10 13 atoms of copper per cm 2).

Further, to facilitate the diffusion of copper in t he
silicon wafer, the coating of the solution of coppe r
sulfate on the wafer was dried and subjected to hea t
treatment at 350 °C for three hours. After cooling the

silicon wafer, the amount of copper reached the oth er
surface of the silicon wafer was measured by using TXRF
(total-reflection X-ray fluorescence analysis). Th is

measurement was also made by using the total-reflec tion

X-ray fluorescence analyzer manufactured by Technos

Corporation. In conducting this measurement, the o ther
surface of the wafer was partitioned into a plurali ty of

regions each having a size of 15 mm x 15 mm, and th e
amount of copper present in each region was measure d.

After performing the measurement in each region, a

measured value in each region was used to calculate an
average of the amount of copper present on the whol e of
the other surface of the silicon wafer. The result of

this test is depicted in Table 1.

(Table 1)
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Al Ni Ti Sn

1x10 atoms/cm 2 |[x S X x
1x10 *?atoms/cm 2 |o x 5 X
1x10 2 atoms/cm 2 |o o o o

In Table 1, the result of the test in the c ase of
using the aluminum standard solution is depicted in the
column of Al, the result of the test in the case of using
the nickel standard solution is depicted in the col umn of

Ni, the result of the test in the case of using the

titanium standard solution is depicted in the colum n of
Ti, and the result of the test in the case of using the
tin standard solution is depicted in the column of Sn. In
this test, the average of the amount of copper on t he

whole of the other surface of the silicon wafer was
compared with a detection limit of 0.5 x 10 10 atoms/cm 2 in
the above-mentioned analyzer. When the average was
greater than the detection limit, a symbol of x is
depicted in Table 1, that is, copper was detected i n an
amount greater than the detection limit. In contra st,
when the average was not greater than the detection limit,
a symbol of o is depicted in Table 1, that is, copper was
not detected in an amount greater than the detectio n
limit.

As depicted in Table 1, in the case of usin g the
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aluminum standard solution containing aluminum as

trivalent metal and setting the amount of aluminum in the
gettering layer to 1 x 10 1 atoms/cm 2, copper was detected.

In the case that the amount of aluminum in the gett ering
layer was set to 1 x 10 12 atoms/cm 2, copper was not
detected. Accordingly, it is understood that by se tting
the amount of aluminum in the gettering layer to 1 x 10 12

2 or more, contamination of the other surface of

atoms/cm
the silicon wafer with copper can be prevented.

In the case of using the nickel standard so lution
containing nickel as divalent metal, the tin standa rd
solution containing tin as divalent metal, or the

titanium standard solution containing titanium as

divalent metal and setting the amount of each metal in

12 2

the gettering layer to 1 x 10 atoms/cm <, copper was

detected. In the case that the amount of each meta [ in
the gettering layer was set to 1 x 10 13 atoms/cm 2, copper
was not detected. Accordingly, it is understood th at by
setting the amount of each metal (divalent metal) i n the
gettering layer to 1 x 10 13 atoms/cm 2 or more,

contamination of the other surface of the silicon w afer

with copper can be prevented.
The present invention is not limited to the above

preferred embodiment, but various modifications may be
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made. For example, while the solution of metal sal
applied to the wafer 11 by spin coating using the s
coater 42 in the above preferred embodiment, the me
of applying the solution of metal salt is not espec
limited. For example, the solution of metal salt m
applied by potting or inkjet coating.

Further, while the wafer 11 (the coating 33
dried by blowing dry air in the above preferred
embodiment, the method of drying the wafer 11 is no
especially limited. For example, the wafer 11 may
naturally dried or may be dried by heat treatment u
an oven, heater, lamp, or hot plate.

Further, while the protective member attach
the grinding step, and the polishing step are perfo
before performing the coating step and the drying s
the above preferred embodiment, the protective memb
attaching step, the grinding step, and the polishin
may be omitted.

The present invention is not limited to the
of the above described preferred embodiment. The s
the invention is defined by the appended claims and
changes and modifications as fall within the equiva
of the scope of the claims are therefore to be embr

by the invention.
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VWHAT IS CLAIMED | S

1. A gettering layer forming method for fo rming a
gettering layer on a back side of a wafer having de vices
formed on a front side, the gettering layer forming
method comprising:

a coating step of applying a solution of me tal salt

to the back side of the wafer; and

a drying step of drying the wafer after per forming
the coating step, thereby forming the gettering lay er
containing the metal salt on the back side of the w afer.

2. The gettering layer forming method acco rding to
claim 1, wherein the metal salt contains divalent m etal,
and the gettering layer contains 1 x 10 13 atoms or more of

the divalent metal per cm 2,

3. The gettering layer forming method acco rding to
claim 1, wherein the metal salt contains trivalent metal,
and the gettering layer contains 1 x 10 12 atoms or more of

the trivalent metal per cm 2,
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