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Etching Method of Thin Film on the Backside of Wafer
Using Single Wafer Processing Tool
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ABSTRACT

Various methods of making thin film is being used in semiconductor manufacturing process. The most common method
in this field includes CVD(Chemical Vapor Deposition) and PVD(Physical Vapor Deposition). Thin film is deposited on
both the backside and the frontside of wafers. The thin film deposited on the backside has poor thickness profile, and
can contaminate wafers in the following processes. If wafers with the thin film remaining on the backside are immersed
in batch type process tank, the thin film fall apart from the backside and contaminate the nearest wafer. Thus, it is necessary
to etch the backside of the wafer selectively without etching the frontside, and chemical injection nozzle positioned under
the wafer can perform the backside etching. In this study, the backside chemical injection nozzle with optimized chemical
injection profile is built for single wafer tool. The evaluation of this nozzle, performed on Si;N, layer deposited on the
backside of the wafer, shows the etching rate uniformity of less than 5% at the etching rate of more than 1000A.
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Fig. 1. Schematic diagram of single wafer process system.
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Fig. 2. Schematic diagram of backside etching nozzle.
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Fig. 3. Dependency of N, gas flow rate on etching rate of
Si3N4 film at 60°C.
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Fig. 4. Dependency of injection hole distribution on etching
rate of Si:Ny film at 60°C.

Aa7h2 BAFERO] 20LPM A o) 4] 7}Ere) Hal=
85A0| T HF AZpEL 4434, FYEE 9.6%0]Q ).
Fig. 3(b)y= FURAL o] 137 Qe =22 3027
A7k Atolr}, Azl BAlgel] waja] 7hed) B
Hof 2)zheke] Wl on A ztaFo] AL Bie okl
A FHE 718K shed BB Azge Z71A)
Aok, A7k BAFO] 15 LPMY o 4)ZheF Hap=
27013 B 272 436A, FIEE 4.8%0]Th.
Fig. 4= =5ollA oFd-g EAlste £y 9z
W75t H7hg Asfolt}. Fig. 4a)9) A= 6027
A7} 1S W] Ao}, 4zbeke] Wals ok99A
Ol HF AL oF 10524, FUEE oF 9.5%
oI Th =EFYoN AATIAE 30 LPM BAMSIIL.
U 4 zke] #dstA] 2kt Fig 4(b)e ATE (a)
o] Afol|A AzhEgFo] 22 9Jx]o) N FAL 2L

3t Frketal & FYlA AAVEAE 33LPM B
Absted 217heRS 9] Asjolt), W A)7HES 1023A
o] AHA HAA4HE 86AcIYoH FUEE
4.21% oA} x=FolA] FAEAL L9 9)x]= 27}
AL} WHS BAV) Ao, 9XxHE7 s
£ PN 5 A

13 B

& oM e oFd e fEkat fdro] glo)E Fme
SN, 2)Zbeh=t] 523 Wees d9lsiqdn, &=
§ olE9] AAAAE 45t BRI 2)7HF 1000A
I dYE %S @A fGA A 2"A go]
HEH 2 7bA 5 wZo) AN e Eojof & ALl
alA & & ARk A2 Yo|H ] x)ol] ulapa
LHY) A77) 027 mjito) ofelle] BAlgS rj=
Al 3tedok g}, E3] 300 mm Yo]HE WA o] W)
2ol ANFe] )7k At o3 F o)1= $ix|n}
o} fol# ot Hats ol e} gt A7ko] thEA Huk
SAHS ofda} Fohe Azl wkr] A)zheke] g
A7) w2l 7]kl A F PALwe gEtr] =2
ANA A== FA ] FS Aojstedol st ER2
ALE-0] oFH.2 A}2-9] ekl HT) ukeA o] 7] o
oA 3 2ol = 2l7heko] FEER]A 2}ol7} wh}. ¢
ol FYlA AATIAE HAMG AL ofole] Lo g
Wro] A7tere Zols AF) S HTEE B
7R AHE 7L Aoz AzbEd oA o
§ AR kA MEE Aojsle 9ol FHE 27N
TF e &L ARG SizN, 9] =& 60329
1000A0) 4 Al zbstg on], #AT= 421%9) ARE
At

i

=8

1. Dr. Lucio Colombo, “Wafer Back Surface Film
Removal”, semiconductor Fabtech, Fourth Edition,
p-193ff, 1996.

2. Takeshi Hattori, “Ultraclean Surface Processing of
Silicon Wafers”, Springer, p.42, 1998.

3. EMartin Knotter, “Etching Mechanism of Silicon
Nitride in HF-Based solutions”, J. Electrochem. Soc.
147. p.F43, 2001.

4. Cheryl A. Deckert, “Pattern Etching of CVD SisN,/
8i0, Composites HF / Glycerol Mixtures”, J. Electro-
chem. Soc. 127. p.2433, 1980.

Journal of KSDET Vol. S, No. 2, 2006



