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Dry Cleaning of Si Contact Holes using UV/Oz Method
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{(Jin-Sik Choi, Yong-Deuk Ko, Kyung-Wan Koo, Sung-li Kim and Hui-Gon Chun)
Abstract

The UV/Oy dry cleaning has been well known in removing organic molecules. The UV/Os dry
cleaning method was performed to clean the Si wafer surfaces and contact holes contaminated by
organic molecules such as residual PR. During the cleaning process, the Si surfaces were analyzed
with X-ray photoelectron spectroscopy (XPS), atomic force microscope (AFM) and ellipsometer. When
the UV/Oz dry cleaning at 200C was performed for 3 minutes, the residual photoresist was almost
removed on Si wafer surfaces, but Si surfaces were oxidized. For UV/Os application of contact hole
cleaning, the contact string were formed using the cquipment of ISRC (Inter-university
Semiconductor Research Center). Before Al deposition, UV/O3 (at 200C) dry cleaning was performed
for 3 minutes. After metal annealing, the specific contact resistivity was measured. Because UV/O3
dry cleaning removed organic contaminants in contact holes, the specific contact resistivity
decreased. Each contact hole size was different, but the specific contact resistivities were all much
the same. Thus, it is expected that the UV/O; dry cleaning method will be useful ‘method of removal

of the organic contaminants at smaller contact hole cleaning.
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Fig. 1. Mechanism of Organic Contaminant
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Table 2. Precesses for Contact String Formation

[ Water spection P-type (100) |
| Wafer Idelntification |
| Clealning |
| Oxidation(wet)llOOO"C, 1000A |
[ poly deposicio; 625C, 3500A |
[ Poly doping 900"LC, Re= 22 Q -cm |
[ Gate Mask (1.é,&lm standard) |
| UDO & liSG depo. |
| Flow 9ool°c, 30min |
[ Contact Mas l<1.5 pm E£F) |
[ Pre-Metal Clelaning wv/oy |
| Metal Dt_position |
| Metall Etch |
[ A&oy |

pm, 20p¢m, 30gm oAk 2

& = de dEae] dEgl AR g
Z el

A FAHol BE By ol 2tz #HED
gl UV/O: AASEES H7hshr) o}&i HpP-
41455 ol &3t HEAIE FAsPou, id
E AR EPAeME F 300 Jeruadt

3. 43 % nz

3.1. UV/O:E ol 8%t §7I12d2 HHA

A5 PRZ 99" AR Fuer F 42
200CA UV/O, A3 E 2zt AR 8ao

1

o
o) e XPS HHZEAE
ehAR L,



(a) 1.5um*1.5um

imih

i I

(b) 2.0um > 2.0um

(c) 3.0z > 3.0um
a= 4, HEaeE AL

Fig. 4. Photographs of Contact String

e gen

). Schematic Diagram  of Contact  String

Crocess Section

ol A UV/03 2 e

213k A giEe] PR 7

b e stdlent, ehds] A sA da
Fehas a9l itk ol UV/O AHelthe
2 5t PRE AbEAlA eFo] fold whe A4

11

Intensity

ANAAH R A Vol10, No.l, Jannuary 1997,

® 3.
Table 3.

249 Z AAEA
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Thickness Roughness
Native Oxide 21 0.1
RT. 14 0.13
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