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ABSTRACT

In the WSi,/CVD-Si/Si0: polycide structure, electrode resistance and its property were studied as a function
of deposition temperature and thickness of CVD-S;, diffusion condition of POCl, and WSi: being deposited
or nol. Resistivity of poly-St is decreased with increment of thickness in the case of POCI; diffusion of low
sheel resistance, but it is increased in lhe case of high sheet resistance, The resistivity of amorphous-5i is
generally lower than that of poly-Si. Initial sheel resistance of poly-Si/WSy, gate electrode is affected hy the
thickpess and resistance of poly-Si layer, but final resistance afler anneal, 9007 /30 min/Nz, is only determined
by WSi, layer, Flourine diffuses into Si0s, but tungsten does not. In spile of out-diffusion of phosphorus into
W5 layer, the sheel remistance is not changed.

[
]

LM &= A7rp 24w Ad=Ea ool o)F F3E AR A

olE A= ?‘it Ak 9 Aslet 48 seds o

VLSIe] =7l Frislozy Aele Asuts] ¥ ety absiatz] dujale]= spolef thadd delF(paly-
A & zbas] 025 um SAMAE 10am <]5e cwsta]]me-Sz ar paly-5i)< 2}sl¥ metal-silicide/poly-
L 4EY AAolth old] @B 47} FAS F S/SI0, T2 Fedelsd g Fe drEa o,
A4S BAYH F4FI, 2 FAHAL4A A AEe TS AlelE A 2488 43 ¥ A E3
A3 Zrisie] AxE Bge) aE 3 ¢lc) o]2g g 74eA] dEel B2e a7} AlARe] ghav 860t
A FHLE F4 Azale]metal sihade)?} 7} ofaboff 21 Ti £hitel] ol whal=t W2l A el A71H 2
Ade) glzh, 53 TiSpsd WSk A58 3 oy wrl®, AeE HF EAs wel A7EI o' WSihe

off 3

ﬁ55_



M- AR o - efelg s

@A stel TiSpdr) vt S455140) ghabe] ¢l o)
gle) WSk =49 8] ~abelsl, CVD{chemical vapor
depomtion). 22l ¥ silindation Sl 9)2x) CVD v«
dig 9 A FUR 29 BAel 5d0) HE )
Aol 7 2 Alzdy] Fof shtelel

ek CVD Wlel 218 WS, A Haddel 2]
BAR AMEEE WF 28] 22F)7) f-sle] e
T, 538, Jely FEE Fef dEE F AR
A gloh = WSiz 2 ole s olAdAd el g4
Azl ¢l(P)e] HFUEE= 7o) Rass gloy® a2y
A7) <l B9 i) 2% Adzlale|= wthe
&g g gl & 2 ik Sl O g A E AEt
FZalcy

meba] B =Rl WSi/CVD-5i/Si0,8] Eejalel
FxelA CVD delzd POCh g2 @ A« 92
ek walet oo #ah 2o Whell 2|3 CYD-W5i

AR s B RS s wok

o
B g e
ol E
L]

2 MY

vl ge] 10 0Q-emel P-type (100) delE slo]HE
Alg-glgd en] 23 Ae)Z £, POCL F44=3, 28]x
Wsi, =8 424 b2 g@xlge 8|w@sly] 3 Ald
Ax 2AL g vk 27 AF % 16nm 4lsle
A7 F ook Ee wla Ao T2 50, 110, 200
nmrt HEE 48R Fag Adaskelch POCL 2t
L AYE A @l d#]gre] 2ot 12, 33, 65, 110
ohm/sq7} ¥ =E. F=hsted 4ksat 18] FAF Ul
AT B0 TEF & F, WSL2 50 nm S3h5ke] WSip
Jpoly(ar amorphous)-51/5i0, 7= #2¥c}y CVD @

o]}{

)
b *

Wef 3 WihE WFst SiHE 4 5= 3t &
A Zp.
Aole A=) A B selel 248 go0~9507T

Lg A
AlHe] Halghe
A sfaict,
3z A2 24, POCEL =, WS 54§85,
el 4 dx=ld i "T(P) A4, I8 =
AEIW)S A% A 3 $F= SIMS(secondary jon
mass spectrometry) 2t SEM(scannmg electron micros-

copy)g AHE-5led Esbeich

AR

Aajge]  FEsbgde)
47 ABl 74 point probe} 2

k

R

=

Fig, 12 16 om2) A5 9o o= A3 50 nm,

_56_

e E L

30

}

Ha: 12 ohm/eg. im)
~ab—
400+ Rs:33ohm/sq,
—
As: 55 ohin/ag,

e

3001 RAs:110 ohm/sq.

200/

RESISTIVITY ( x10 “ohm.cta}

1004

Lﬁ

=1
ot
i

| A R —
0.00 0.05 0.10 0.15 0.20
THICKNESS {um}

500

=l

Rs: 12 ohm/sg, (b]
g e

400 As; 33 ahm/sq,

—-—

Rs: 55 ohm/sq.

300

Hs 110 ohm/%q.

200

RESISTIVITY {10 “ohm.cm }

1K)

o 005 8a0 015 0.'10 025
THICKNESS ( um}

o]

Fig. 1. Resistaity variation with thickness and sheet
resistance of paly-Si. (a) before and (b) ailer
apnealing al 900C for 30 min in N» ambient.
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Fig. 4. Comparison of grain size for (a) poly-Si and (b} amorphous-Si.
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Fig, 8. Surface images of W3i, with sheet resistance
of poly-3i. (a) 12 ohm/sg and (b} 33 ohm/sq.
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