Journal of the Korean Vacuum Society
Vol. 5, No. 4, December 1996, pp. 327~332

Tungsten polycide gate [2X0|A] WSi, 2} fluorine
ST} gate oxide §M0| O|X|= A&

4 & 3
dAdf AAHF) o] Aqta
(199613 49 14 HF)

Effects of WSi, thickness and F concentration on gate oxide
characteristics in tungsten polycide gate structure

Jong Choul Kim

Memory R & D Div., HYUNDAI Electronics Ind. Co. Ltd., San 136-1,
Ami-ri, Bubal-eub, Ichon-si, Kyungki-do, 467-860
(Received April 1, 1996)

7hebe, A7) A Mgl mrt 48 s @4o] uhgic). ol dt B4 E3E YodE AuiAe 2918 WSi,
2t 34 F wYE] 4 F T 93t gate oxide £ EH}EJ" fluorineq) Ro & waj vt oj2id HA
ﬁmsl—ﬂ $13}o] fluorine ion implantation¥! poly Sizte] EA-E vlwalgon, SIMS ¥ ©d TEM S o] &
|4 F2 ArE ANk szeiv, WS F717F 6004 o] BHE = o] d 54 d§}7} ¥ @
= 600A ol4ke] WSi, FAlell M= M) 27t Fo] A A I, porousdt phase A5l AE '[
Bl densedtir, W AW FHE zhi= ol F 78 ol Fojy o, porousd FWH F9l5 £

%‘— oxygen-rich3} phase 2 ¥ 3}e] fluorined ¥ 83l oxide 2 2] B4HE dAdte] BA H3lst F3) 5 1,-—

2 A HUE

9f - Tungsten(W) polycide gate 220l 4] WSi,e] F77} 718t Exe] 4 & Gate oxide2] F# 7}
A
i

o}'._\g,

x o BN £ ret o 01“ 01)4 o
=

1

Abstract ~ In this study, the effects of WSi, thickness and fluorine concentration in tungsten polycide gate
structure on gate oxide were investigated. As WSi, thickness increases, gate oxide thickness increases with
fluorine incorporation in gate oxide, and time-to-breakdown(Ten, soz) of oxide decreases. The stress change
with WSix thickness was also examined. But it is understood that the dominant factor to degrade gate oxide
properties is not the stress but the fluorine, incorporated during WSix deposition, diffused into SiO. after
heat treatment. In order to understand the effect of fluorine diffusion into oxide, fluorine ion implanted gates
were compared. The thickness variation and tas 5= Of gate oxide is saturated over 600A thickness of WSi,.

The TEM and SIMS studies show the microstructure less than 600A thickness is dense and flat in surface.
However, over 6004, the microstructure of WSi, is divided into two parts: upper porous phase with rugged
surface and lower dense phase with smooth interface. And this upper phase is transformed into oxygen rich
crystalline phase after annealing, and the fluorine is captured in this layer. Therefore, the fluorine diffusion
into the gate oxide is saturated.
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