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ABSTRACT

In this paper, we discuss influence of process condition on contact resistance in WS5ix deposition process. In
the WSix deposition process, we confirmed that word line to bit line contact resistance(WBCR) due to
temperature of word line WSix deposition among various process condition split experiment. RTP treatment,
d-poly ion implantation dose and thickness was estimated a little bit influence on contact resistance. Also,
life time of shower head in the process chamber for WSix deposition related to contact resistance. The results
obtained in this study are applicable to process control and electrical characteristics for high reliability and

high density DRAM's.
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Table. 1. Split items for influence of process
condition on WBCR

word | cont |bit line bit line
w/F WSix | 47b% | d-poly d'{;‘:ly W5ix ;;T;/ -
No.| &2 |sputter] TKS dosed} 3 «kip -
2% [ etch | (A) &5

1 - - - - - - scrap

2 ] 575 | skip 400 skip 575 g | STD2

3 | 545 | skip 400 skip 575 SR

4| 575 | skip | 400 | skip | 545 | =g

5 575 skip 500 skip 575 e

6 575 A% 400 skip 575 Hg

7 545 skip 400 5E15 575 skip

8 | 575 | skip | 400 | 5E15 | 545 | skip

9 575 skip 500 5E15 575 skip

10 575 g 400 5E15 575 skip

11 | 575 skip 400 5E15 545 e

12| 575 skip 400 6E15 545 e

13 | 575 skip 400 5E15 545 skip

14 | 575 | skip | 400 | 6E15 | 545 [ skip

15 - - - - - scrap

16 | 575 skip 400 5E15 575 skip | STD-1

17 | 575 skip 400 1E16 575 skip

18 | 575 skip 400 1E16 575 Hg

19 | 575 | skip 800 | 5E15 { 545 | skip

20 | 575 | skip 800 5E15 545 R

21| 575 | skip | 800 | 5E15 | 575 | skip

22| 575 skip 800 5E15 575 LR

23 | 575 skip 400 SE15 575 g

24| 575 skip 400 5E15 575 e

25| 575 skip 400 5E15 575 skip |gdAa 3
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Fig. 1. WBCR trend with contents of WSix
process chamber
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Fig. 2. WBCR with contents of shower head

life time

w3 Awe] shower head life timed] uwWE
WBCR A#48& #lsie 4 132449 2ol
AHAF7E F 076501422 Wi AA ettt
ol WSix9] Z3F AR Fx7t AR 7h27t
235 = shower head?} o golssl ¥
T SHRAF stdel uFa ZtEY =t S|EEM
288 3= FxE Hol Ud&d shower headd
=3hvt £& oy kA o] Hd st HW uF
A 4 HAZL AR ol Folxx FAY AFF
2 Q8 DCS7t~e] dE-diwol HAFd uwet
WSix Z2ete) Si/W ZAH) A2 EQHAs Wit
9 WSix 2hg A&t slo] WBCRe| otg &S
e Aoz FAHY wety 2xe Bl
Agg ZoAle Fa geivlEdoe] #elso] o]
2 AZ87) A8 4Pge 2 word/bit line WSix F
Z o WMABBC—545T) L FH FAEY VA
o] WBCRY| "X S Hrid ZAag & 29
et Rt

¥ 2248 RTP$ bit line d-poly °] 279
HE FFE 7]|#02% word/bit line?] WSix
2=W7, d-poly 7 5004, sputter etch 150A
o A=Y WA g WBCRe %3 £4&
29 39 JeEh A

-280-



WSix 5%l g% %

#o] contact A &He] T A=

¥ 2 FRxAE AV 54 27
Table. 2. Result of electrical characteristics with
contents of process condition

parameter word line resist WBCR

spec high 15 10

spec low 9 0

units ohm/sq kohm/ea

2 10.61 5.14
3 13.38 42.41
4 10.86 4.76
5 11.10 248
6 11.88 12.04
7 14.06 40.78
8 11.50 6.39
9 1186 4.25
10 11.40 20.67
11 11.38 145
12 10.90 116
13 11.46 7.88
14 11.97 4.23
16 11.45 991
17 12,10 2.67
18 11.02 0.68
19 11.95 154
20 11.09 0.15
21 11.72 0.86
22 10.96 0.14
23 11.25 220
24 11.14 195
25 14.26 11.77
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