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Influence of DCS Post Flow on the Properties of WSix Thin Films
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Abstract - In this paper, we studied the physical and electrical characteristics of WSix thin film with respect to the
adoption of the DCS (dichlorosiliane) post flow and the variation of deposition temperature. XRD measurements show
that as deposited thin film has a hexagonal structure regardless of deposition process. However, we find that the phase
of thin film has changed to a "tetragonal structure after the heat treatment at 680°C. Adoption of DCS post flow and
increment of deposition temperature result in the increments of Si/W composition ratio. These conditions also result in
/], but give the tendency in the decrement of stress by 0.2
7~03 ElOdyne/cmz. We also find that the contact resistance of word line and bit line interconnection was decreased by
the amount 5.33~16.43 ¢ Q —cm®, when applying DCS post flow and increasing deposition temperature.

the increment of sheet resistance by the amdunt 3.0~4.2 Q
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Fig. 1 Process flowchart of WSik thin film.
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Table 1 Deposition conditions for WSix thin films.

WSix thin film
WFs flow rate 3.8 scem
DCS (SiH:Clp) flow rate 150 sccm
Base pressure < 1x10” Torr
Operating pressure 0.7 Torr
Deposition temperature 560, 575, 590 C
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Fig. 2 Cross-sectional SEM micrograph for the interconnec~

tion between word line and bit line using WSix thin film.
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Fig. 3. XRD spectra of WSix thin film with varying the
deposition temperature (a) before heat treatment, (b}
after heat treatment.
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Fig. 4 AES intensity ratio of Si~to-W as a function of
deposition temperature (a) without DCS post flow,
(b} with DCS post flow.

DCS Post Flow 7+ WSi, =9t S40of| ojxle g

Trans. KIEE. Vol. 52C, No. 4, APR. 2003

a9 4 (@) 8 ) & FALEE
WEkA7]3 DCS P/F A& ofFe i@ AES 24 23
vetd Zelth, 29 4 (a) & (b) oA BXe], §dT
FHLxelM DCS P/F & 48% A&7 DCS PF & 4
E5hA @& Aol wis] WSio wtefel BEAe] Sioo W
Al vEbw, WSic whesk Ze] A E AdeX e A F
ol7} 9l o2 Uelwth ol DCS P/F o o8 WSix
ghete] gwolA Si oo %ol S e E S-S HER S Aol
Eg, 2= Wste] waAE DCS PF A& oo
BARe), THEE7 FETE &g HYIF WSk A¥
oAAM Si ¢ ko] F7hete LS Holu Yot ol FHL
&9 F7I2 DCS 7t29] ##sel A AHA Si
o ol FHAUSE vEhiE Zelt o]2%-¥, DCS P/F
W AL FUh7F WSic s e Syw zAulE W
APog dAEN HEAE Y 2EMs Held & 4%
S mlA oz AZidc]

F%2= W DCS P/F HE A% mg WSix w3
HAGE FAste] 2y 5 o HEAA

e

olN [

80 T

—a— with DCS P/F
751 —a— without DCS P/F |

—T — T

a .
=
S ol / q
B - .
@
(]
m . ./
w 65h / 1
(0]
=y
w [ )
60 " ; ;
550 560 570 580 580 600

Deposition Temp (°C)

a3 5 WSix gtfe| Zat25o weE HAgE
Fig. 5 Sheet resistance of WSix thin film as a function of
deposition temperature.
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Fig. 7 Stress of WSix thin film as a function of deposition
temperature.
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