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Figure 1. Deposition of byproduct.
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Figure 2. 486 nm intensity change in Oz plasma.
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Figure 3. Scheme of etch chamber used in the experiment.

417



s
N

E‘)F—LE%

o
02
ry
08

0, Ze}zujolA WS} ulu]E ONTHES TlEom W
871 & conpgo] ofwl ARG Ueh=x] eobny] 3]
A diff COZ B oJatthA] 3).

diff CO = (T CO - TCN) /TCN X 100 (3)
diff CO : CORhg- W3}

avCO @ 481-485 nm Al|7| B

avCN : 385—-389 nm Al|7] B+

T CO : CO9| that 77 avCOZEe] A%E 10W1] Bt
T_CN : CN®| thiE 37 avCNghe] AH 1099] Bt

TS H-87] LA =S dASHA 5171 918l 100 Mhz
1,000 [W], 2 MHz 4,000 [w], CF4 300 [sccm], CHF3
300 [scem], Ar 200 [scem], O 10 [scem]S 200 mTorr
QIejollA] PRo| 224 9ol 2 ¥1-87]0] YL 2002 1
Wy Y F 0, Belxo} AeE Bas,

71 A} diff CO -5 ©]-8-5HH OES9] 95 HslE A
o5 Qon, 228 BelrE Asier] LRE A
e 4= Qck(Table 1), 2719 w2k T CN2 T CO

o o N )
I-Nl mlo i

7| 590l A2 tarkFig, 4), Sekxubt oy
52t £59 el U4 CouSe Baap] g
diff_CO F MR Sgol AL o) igel] ARl

AATE 1Pz WIS HoFRa Qirt o2 vpgo & diff
COgtol Azt 100] Z3Ksaturation) H= A& 2|
7} AA = o] CO wHo] ALY WY& oh=t}al Hs}aL o]
A7HE EHAAALC R A8tSiTt, Table 12> RF T4,
g, 02 Halo| w2 F2H AAAIZE Uehdch

3. RFQIZIAIZE B7t0fl W2 diff_ CO &4t 3}

A

34 A & Re-87] Uil d2 iﬂﬂi% 3

oLt ¥E3-87] vl ZHsHA Bk, ol 0, Bepxokz

Table 1. CO clean out time depending on O2 plasma
process condition,

oN
N

pressure | 100 MHz | 2 MHz Oq CO AAAIZE
Test
[mTorr] [W] (W] [scem] [sec]
300 1,500 0 1,800 13.0
200 2,000 0 2,000 12.8
C 200 2,000 30 2,000 13.8
418

Ofol
o
0g
Ho
P
ook
nx

Ee|E AASH = 2o gaAd Zev= 0.9
Hhg3te] CO, CO.Z vf7|Hct sHAY Y= ¥hg-87]
Uil gL o2 FEi7E Hlo) S2ksHA| Hok o]

2 Q3| uheg7] YR oglEm sEgold Het

T_CN=Avg(avCN, 10)
- = = T_CO=Avg(avC0O.10)
* diff_.CO

300 400

200
Y (A

g
-1 : Clean end 13,0s
SRR SRR S IR e,
= x T - Soan ==t
5110 N5 2 30 40 50 60 i
Process Time [sec]
(a) =22 A

400

300

200

100

Clean end 12,85

a e, ava, et

oo st o T et L e L AT e e i 1 e e " e e =

51 10 15 20 ! a0 40

Process Time [sec]

(b) =4 B

Clean end 13,85

Process Time [sec]

(c) =Ad C

Figure 4. OES intensity of Test A, B, C.
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Figure 5. diff_CO trend due to increasing RF on—time.

Table 2. diff_CO and He leak trend due to increasing
plasma on time,
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In this paper, the relationship of chamber contamination and the intensity change of specific
wavelength was investigated. “diff CO” formula was introduced to rule out background noise
caused by external conditions and to detect when the polymer is removed from the chamber.
As RF time increased, diff CO trend showed the decrease of the maximum peak and increased

number of small intensity peaks. From the diff CO change, it was possible to determine

when the chamber needs to be cleaned without opening the chamber.
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