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The Characteristics of Wet Etch Process for Sub-micron

Channel pattern with High Aspect Ratios
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Abstract In order to study on the penetrations of HF solution acording to the geometrical shrinkage of

contact-hole pattern size, the wet etch characteristics for oxide in microchannel patterns was investigat-

ed. Microchannel patterns of LPCVD oxide surrounded by nitride film, with dimensions of 0.1 ~1.0um

height and 0.1 ~20um width, were fabricated. And the etch rates of oxide in HF solution were observed.

It was found that oxide etch rate for micro-channel patterns in HF was not affected by pattern sizes

and initial aspect ratios up to 0.1 x 0.1um* size and 1.2um depth. Finally, it was concluded that there were

no special limitations for penetrations of HF solution in wet processes according to the geometrical

shrinkage of contact-hole pattern size.
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oxide-channel
o

(d)

de micro-channels surrounded with nitride film ; (8) reducing pattern sizes by

etching oxide pattern in HF solution, (b) cross-sectional view, (¢) SEM photography (cross-section), and (d) photogra-

phy (top view) of micro-channel.
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Fig. 2. The structural schematic of oxide micro-chan-
nel ; Cy : HF bulk concentration, Cs : HF concentration
at the etching front, L : etched depth in the micro-

channel.
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Fig. 3. Oxide etching with different HF concentrations.
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Fig. 4. Ratios between oxide etch rates at the etching
front, ER(Cs) and at the bulk, ER(C,) according to
etched depth(L) in the micro-channel.

ol el Ak AAriE, 5 oum Ad o]
oA Brbol old &£k A dle] HE glon
Z, 0] o] hapyp Azt dYPe A &5
Agtol e WMl A A dol(<~2
mm)ol A E AT crEjar A zto)] Abg-E
HF g9 »¥r= 4.0%x10 *[mol/em*lo) 1,
o] uje] Abztut A7} frpi= 133.1[nm/min. ]
—+3%c°] Ut

(2) sjed Av)el mpiE Az &5

oAl Al sEdel AV(FEA S 0.1-1.0um, A
%5 0.1-20m) ol whit dbshy N4 5448 A
d& Tota] mAbste] Fig. 59 Fig. 6o <tzf
e At Fig. 5ol ad &9 bslebs 7b
7} 3%, 64, 9%, 1e]a 1287 A 7E f‘fo]
FALA G E ] (SEM) 0.2 #5847 ol
(L& 7+ 2bshet Aol tieh Hatglo o
Efi o=, ~1.6mme] 47t gloj7hA = Akt
ol Az &5 ~135.0[nm/min. ]2 2 A &
& B 7 Adn. aela Fig. 6ol 7t di|
A7) ob Az AzbelA] BEE A7) £ B )
ool el dehdioled, e Tl e
el ybAIglel 4 2hE a7t 134.8[nm/min. |
o8 AAYFTE B 4 AU olye AR
A, oAl zdel A e Abstul A zb ot oo
o] Ay Zolol d&s A ¢es &
T A”MT, 0.1x0.1pm* A7) 74A] o] oAl A



212 WSS A M5 A 25 (1995)

Sl ME ~16mol A7} Aol AxE g
of gate] 9@ 47 &u AlFel fdrht 4
ol A3e Ea 3Foly ME}. avug, 3 E
grulel ALl s
B AR 4 AR At g

2000
oxide thickness
O 0.lpm o]
1500 |
E *
§ 1000 4
500
0

Etch time (min.)

Fig. 5. Etched depths in the micro-channels with differ-
ent etch times in dilute HF (Cyy=4.0 x 10 *[mol/
cm’]) ; Data are the average values for micro-channel
patterns with various widths.
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Fig. 6. Oxide etch rates in the micro-channelas with
various pattern sizes ; Eiching was done in dilute HF
(Chr=4.0x 1073 mol/em®]) and ait room temperature.
(Average value=134.8nm/min, standard deviation=
5)
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Fig. 7. Total etched depths after additional oxide etch-
ing during 3 minutes(white points) for micro-channel
patterns with initial depths(black points) required from
first oxide etching. Etching was done in dilute HF (Cy
=4.0%x10 *mol/cm*]) and at room temperataure.
Data points are the average values for micro-channel
patterns with 0.3um oxide thickness.
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Fig. 8. SEM photographies for micro-channel patterns with 0.1um oxide thickness and widths, (a) 0.1m, (b) 0.24m, (¢) 0.

6um, and (d) 1.4ym ; The average etched depth is 1.55--40.05;m. Ftching was done during 12 minutes including
additional 3minutes in dilute HF(Cyr=4.0x 10 *[ mol/em'|) and at room temperture.
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Fig. 9. Total etched depths for oxide micro-channels
with various pattern sizes ; Etching was done during
12 minutes including additional 3 minutes in dilute HF
(Cur=4.0x10"mol/cn?]) and at room temperature.
(Average value=1,576nm, standard deviation=65)
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