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(A Study on the dielectric characteristics
improvement of gate oxide using tungsten policide)

BAS s, B
(Eom Gum Yong and Oh Hwan Sool)

2 o

AMHrle]ZE CMOSE HIRY MOS aalel] H45e Aol A5 74 whios "ad Fijl=t
2% AHseich old oA AejE2e] A3EE A = FHOE AR E Akste] Al HAEA
o s AF-E sigich oj#ldt BAle] 232 TDDB(time dependent dielectric breakdown)®=}
SCTDDB(stepped current TDDB)YH-& AM- 3igich ol o}AA A=l &9 ik w9} Az ¥ b3
Alg)]E 23 WSi, Fo digh 3 A4 Q75 siglok obaA] ARE S WA SA AdEa]e] ¢
g ASele WS FME 93 Z2HE dglor] Erjale|lede] A4 A AE Y ARG
AlglAde] A Z7IRHE #el siict =3 oA A E PReld F2 383 Y BAS viehd vk, E8ji)
olm FxolAl HALEH FAME el gt} =g E2%0t B3 2YAe] 71 A Aoz xH of
o] WSip Zoll4 zA vePdg el stodch a=lx feby B Eejapeln el S PEAE
EAo] 1 28] A% A 24 =gy Adnz AR QoM E oF 2MV/em AE Z BAL i)

Abstract

Tungsten polycide has studied gate oxide reliability and dielectric strength charactristics as the
composition of gate electrode which applied submicron on CMOS and MOS device for optimizing gate
electrode resistivity. The gate oxide reliability has been tested using the TDDB(Time dependent
dielectric breakdown) and SCTDDB(stepped current TDDB) and corelation between polysilicon and
WSi2 layer. In the case of high intrinsic reliability and good breakdown characteristics on polysilicon,
WSiz layer has the same qualities. In addition, owing to the low resistivity of the WSi; layer, it was
confirmed that tungsten polycide layer is a better reliabilify properities than polysilicon layer. Also, hole
trap is detected on the polysilicon structure meanwhile electron trap is detected on polycide structure,
In the case of electron trap, the WSi: layer is larger interface trap generation than polysilicon on large
POCL3 doping time and high POCL; doping temperature condition. WSiz layer’s leakage current is less
than 1 order and dielectric strength is a larger than 2MV/cm

* TR, MERAAS EEARY R [.M2

(Dept. of Auto Production Technology seong- T ax10] AATI} 2715k web 2xle] Sl
Nam Polyfechnic college) A, AAHSFL A4t 87Fe] ARlE AT w2
*IEER, BEABE T TEM Aol Ay AelEe diAsid diEes o
(Semiconductor process Lab., Dept of Electronic & refractory e FoXE & 94 AAde) &
Eng., kon-kuk university) Az oA AMSElE tlokil Alztele] H1g) Hold ]
HERFI996F11ATH, $44RL 199746 A2 34 So) Aol UL oAY ATt Hztiel

(467)



44

For ujlg glo] AL BAo] glow 4ksiutel Al
HEE g # 4 9l AR ARg Haul A=A}
ol=9] Ago] sl Yttt oleldt ¥ A
Az Wyl 2 oA AelE il &=
Alole F2E ARG 5~10% AR &% FrP}
A= word line®] metal strapping 2F84< &2
gle] Alo|E AFelA bridge VA 5% 2
e Rog Algdo) =3 dAL FdAded gle]
A 3 \AL 73427 AY, metal strapping 93-S
repair & 4 v F9E FHE G 5 ARk xR
THE L AHALR AlEgich e oledt Ale
Alel= FAME WS g% WSk & #R7) 7}
2= BIAEE{ p)o] ARB] o] ohAA Ae]E o)
Hdl delx AT Aol Ao FEgE wix]A]
epowmz ¥ stw gleb) zehd Azl AAEs}
F7HE S AL R Ad ZHeolrl oS golx|HAd
WSk olelf 22 A} o] FeiR|#] ko Al
7133} Alo|E 4lghe Ale] 2 Alo]E Alzbtal ofA
A ARE & AlelddAe] B o] ) Al =of
Al B Abztete] ARl A3l Ak B2 dAEAe]
A3t dato] vpehdA =lo] AwpHoz 489 Az}
fale] AR oz AYrgict 078

e B Aol obEA AdejESe] POCLs #
Ab A1) 2% 2 AzbHEbnE WSiy &= A4 Al
o] Abstet 100A9] FHEA] dg A+E stauxt
3lglct.

B

. Algut

B AIELe njx{le] 10R.cm < p-type (100), 6
inch w23 Az|& Hdeols]& AHgsled PBL(poly
buffered LOCOS) 3H2&E 4tz & 5200A
Aol aela Alele Ak Aol oA
B&& 1500A FAZ $2A71F POCLy kg
850°Call4 k2t 12.5min, 20min, 30min 59 A7k}
900°Cell4] 5min, 20min, 30min.& Z&stslch 27
A B2EE 400T AEN WEF69 SiHCL: HAE
AHgste] 1200A4 Z% slgen 10]F RTA (ra-
thermal anneal) AH|Z Ny £$7]¢ll4] dAg]
Algjajole. FAE A ok AzkEl A#He
£7-e- HP-4145B Feirle] #4718 AR
Al8]4-2 TDDB #s} SCTDDB #Hoz &

=3
[

pied
3l
54

o

Yad FeboSE o] 44 Aol = siete] A5 A

(468)

-
g

A

R4

o #3 A BA8
Asle] Aedwtz AJ7bel]l thdF cumulative failure
percentage Zt°.=. e} Wigich

283 Si/Si0; Al EAsR=

oluf Alo|E Atslatel] oigt Al=]A EA-L test pa-
ttern (200x200ut with FOX)ol| Z271AF-2 Q713
F Ashals} dolddix] 58 dalape Faled A
A} gldeh AlolE st wstke ARE drlsle] Ab
sphflolla] AE 3gah Aale] 28d HES A7
ol gk Hkgke® el Wiginh Eja Ale|E 4ks
gl ojak A FAAF 543 stz
o8 vl gl

o

o] Ex] O

B
LR R Y "lé

1. CCST A=}

Aol& Atz tigh AR 249 3wy oA
CCST(constant current stress test) Z2uhHol]
3 BA 24 Ang 23 14 v Jdigdel 28 19
AT AelE Aol oAA AeEel Aol disle]

lo

Ak A} AL TRE BE S4S Qo) v
A % Aoz AAHeE sk Azke] 31 Agelq 3

zZ
Attt AbstEEAbA7E 7R BAel it 4
HE ehla gle-S o 5= Q) ol AlelE AT
~100mA/cm?e] AFUES 7sled Aksphfe] 232
X3 A7 AE A Addsirl doldd]
78] AZbg viepd AQld] gt Alzke] g 7
- SI/SI0: A FgH3F 99 F& oL AT
Al AAle] FHEINE FUsle] x2IHsie A
Aot A i) dale] e Fal & = gl 2
HZ Abmsct

a3 2+ oA ARl WSixE F33F Eej4lo)
= Fxell gk dodukzio] uijlyg A Axelct o
Ha)= 850To it Afelx (b)= 900TCe] w7t
A AAHeg 23 1o wste] A=A Hxo)
kel BEEALS vehlla glon 2R A7te] e
A5 2 549 st Aol oS A e 9le
S o 5 3rk vk st 3 e AR
2 27| B39)8A4o] AY 50%AHE failure FEE
gl Witk ole 4 2&7F B8 A9 Qo] ohAEA
A F/Si0; Aol AFshs Axrb 23, ARjAbel=

=N
=



19974 65 BETFI184H

3A4A AAd=ElE T3 fluorineo] ARk A
£¥3 o Si-0 2L ET oxidant® 4 FoF
A B AW BAE A EA Jehd AFE
*}E.EJP}“O].

850C dop.{poly)

1200 T T 7T T T1T T g T
100 i
oo _,-p ]
k3 gof _:DEEI -
E s fm o .
] r o " 4
2 b g !’ 4
S 40 L ! cpooo' -
& 8o o230 ]
) eefZe- 20 1
o - g0 1

15 vy
| ! !

i
5 10 2030 S50 7080 90 95
CUM-%

99 99.99

a2 1. oA Al e’k CCST A%
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