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Fig. 1 Schematic view of the silicon wafer holder
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Fig. 2 Recovery studies for Na(@), Al(A),
Ca(l), Cr(O), Fe(&), Ni([J) and Cu(<>) using the
indicated reagent at room temperature(22°C) for 10
min
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Fig. 3 Silicon dioxide thickness as a function of
operating time under the following conditions

O: HF 1wt%, r.t.; [J: HF Iwt% +H,0, 3wt %, r.t.;
B HF 1wt%+H,0, 3wt%, 60°C; 4&: HF
0.1wt% +H,0, twt%, r.t.
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Fig. 4 Copper concentration in the reagent as a
function of operating time under the following condi-
tions

O: HF Iwt%, r.t.; @: HF 1wt%, 60°C; []: HF
1wt% +H,0, 3wt%, r.t.; H: HF 1wt% +H,0,
3wt%, 60°C; A&: HF 0.1wt% +Hy,0, 1wt%, r.t.;
A HF 0.1wt% +H,0, 1wt %, 60°C
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Y 3R OSBBECRL, HEHE 1 ml hof

Vol. 43 (1994)
1 oa Oa oA Oa oa
.2
s
-
Q
(]
=
<
-
S 051
-~
<« o
Oa
A
0 ! 1 1 L ! 1 1
Na Al Ca Cr Fe Ni Cu
Metals
Fig. 5 Effect of the following reagent, HF

lwt% +H202 3Wt%(A) and HF Olwt% +HQOQ
1wt % (O) on the absorbance relative to 0.1 wt% ni-
tric acid

Absorbance ratio is defined as the ratio between the
sample absorbance and that for 0.1wt% nitric acid.
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Fig. 6 Effect in the presence of Mg (O) and Pd
(&) on the aluminium absorbance relative to 0.1
wt% nitric acid

Absorbance ratio is the same as Fig. 5.
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Table 1 Detection limit
Element Concentration/ Surface metals’
ngl™' (X 10° atoms cm ™ 2)
Na 10 2
Al 60 8
Ca 30 3
Cr 30 2
Fe 50 3
Ni 50 3
Cu 40 2
+ Converted as the surface metals on a 6 inch wafer

corresponding to the preceding concentration in
1ml of dissolving reagent

Table 2 Surface metal concentrations on various

silicon wafers (X 10° atoms cm™?)

Sample Na Al Ca Cr Fe Ni Cu

80 200 10 <2 <3 <3 9

a

b 110 800 30 <2 <3 <3 6

c 170 70 50 5 g8 <3 8

d 220 50 30 <2 9 6 20

e 90 70 30 <2 <3 8 <2
3+3 %

EFRABOIMHIE LT, BAT = (FAav b) b

C D&EBEBE LSRR % Table 2 IK/RT. Na, Al 12D
VT 10 atoms cm ™2 & — ¥ — DBERSBRAI S E D
DITFEIZ DN TIE 10°~10" atoms cm™ > FRE TH -
7z,

EROBERE LT, SEORKTIETT VA ) ks
FEL 2N —TIE Al PREBE LR TVEVSREDH
HHM, AT 2 HN—DFERIGEE Y 2 —[H, av b
BTIEo2< 0L DBELRDBERICONWTIBIET
HOE LWV, BAY 2 —OFRICEL T38RI &
DINHLDORMPERETHENEETH 5.
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Determination of trace metals on a silicon wafer by acid dissolution and graphite
furnace AAS. Naoki Sako, Hiroyuki Tanaka, Minoru Tovopa™, Jiro Naka and Kazuo
Kuramoro ™* (*Development Center, Kurosaki Plant, Mitsubishi Kasei Corp., Kurosaki,
Yahata-nishi-ku, Kitakyushu-shi, Fukuoka 806; ** Material & Electronic Devices Labora-
tory, Mitsubishi Electric Corp., 8-1-1, Tsukaguchi-honmachi, Amagasaki-shi, Hyogo
661)

A simple and rapid method was developed for sampling metals such as Na, Al, Ca, Cr,
Fe, Ni, and Cu on the silicon wafer surface and for determination of these trace metals by
graphite furnace AAS. Whereas a poor recovery was obtained for copper when using
only HF as the dissolving reagent, a mixture of 0.lwt% HF and lwt% HyO; was found
to oxidize the silicon and dissolve the copper to improve the recovery to nearly 100%. It
is important to keep the silicon dioxide thickness greater than ca. 0.1 nm by controlling
such factors as temperature and concentration of HF and HyO,. However, the sensitiv-
ity of aluminum was decreased by interference from hydrofluoric acid. It was improved
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by drying in the presence of magnesium as an effective modifier. For a 6 inch wafer, this
method is easily applicable to the determination of 10°~10'" atoms/cm? for metals.

(Received April 27, 1994)
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