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Abstract — The electrical characteristics of metal-oxide-semiconductor(MOS) fabricated by deposi-
ting Al, phosphorus(P)-doped polysilicon and amorphous silicon(a-Si)/P-doped polysilicon(poly-Si)
onto gate oxide grown by dry, wet and dry/wet oxidation ambients were evaluated by time zero
dielectric breakdown(TZDB), capacitance-voltage(C-V) and time dependent dielectric breakdown
(TDDB). The average breakdown field of the wet and the dry oxides with Al gate was 9.0 MV/cm,
7.7 MV/cm repectively. The wet oxides with Al gate have lower Q.(mobile oxide charge) and Q..(fi-
xed oxide charge) than that of the dry oxides. The average breakdown field of the wet oxides
with poly-Si gate was 84 MV/cm, 0.6 MV/cm lower than those of the Al gate. This is attributed
to the increase of roughness due to the grain growth of poly-Si gate and migration of oxide by
phosphorus diffusion at the poly-Si/wet oxide interface. But, there was no the increase of roughness
at the poly-Si/dry oxide interface. The average breakdown field and the total charge to breakdown
(Quw) of the dry/wet oxides with poly-Si gate have higher than that of the dry, and wet oxides.
Also, the average breakdown field of the wet oxides with a-Si/poly-Si gate was 8.8 MV/cm, 04
MV/cm higher than that of the poly-Si gate. It is believed that this structure can offer a superior
performance for gate electrode in furture VLSI applications.

18



45 ARs} AsHEgITIe] ohE Aol

1. M =

ute A ZAAL lithography 7)43 vlA7bg 7]
2] W ds]e] HA B g9 32 %7} submicron
Al g AHolEA =)

ofeldlt = w3} 9l vA|ste} A zfol gt
37153}, 31438}, 3141 Sel] ti3F o Ao] Folrhal
Sl AAolrh nA A W v&5E SR B 3 MOS
(metal-oxide-semiconductor) A7)l =7)7}
ZrAagkel wel Aoy Aedute] T} Fpasted(1]
Aol & Gaitel]l HAAZE Q7 A wich

ape}d AlgAde] BErl F837 AR i = o
3ol AAUstE AgET 9lort S5 Sl
FA7) =5, A AlE o] A3} gRE ofE TAHR

1 gle)k o) wFol MelE v)abiel] dAatsisl
Ab3}uate] H-Ms‘ﬂroﬂ% oelzpA] FA7b fAuj2A 5
sltH2-5].

me}x AzlE 79 Holl Alg|Ael =g 2w}
Ao vH(ultra-thin oxide)& A3k 7o) A& &
2}e] A18-g $)5le] T2 5}3, deep submicron A3}2)
Ade) F8F 847t # Zloo6]l =g o)FE
deep submicron A Abel] AME-sl= deiube AR} Uw
(defect density)7} Hol Hal uigte] a1, A4
ZAHKradiation)ell 7+3laz, 74 A]A 9=} #|(time depen-
dent dielectric breakdown : TDDB) =4o] #ei 4l
Aol -8 BEAE & 98 o] ol ojiyt
87 Hgahs BAadtew A dabsitat dshabs
uto] A& ApEa 9wl ddwre] A4
e HEs] ety ddte] HA4& sk
AE 83 FAojch Abzhebe] Alg Ao FeE F
89l Folls g A7E dA 2 el E 53
MOS o] B AFo & AH8-5k3 ole Z2]Ale] =(po-
lycide)2} 4te] Alo] E(salicide) F3olA o} 23 A
22 2 A7) F83 24859 shelr
Abspate] 237) 3 Aol oJ 2714 process Z7o]
YA F=d B °4:r"°ﬂ"1‘{— AlZt o =9% ofAH
Al Alele HAFE ARE3ld FiAabsbetat 54
Absierel A, o d% 1714 B4 F3le] wlaL, 9
Fyaledam] AAla A ARSI 7] A] AR A
A/ Absbatel] sl A= Hr}akelct
=3 b F A e H71H 5A4& FA8] 4
3le] POCL& ©]-4-3te <l(phosphorus)s 53 szt

d

Absbabe] 71 HAo B3F 19

A o) 2o] FAlAkskee] Bl kg 2apshglon,
d =49 oAy delEmlyd AelE Fr A
o= Mol Hg3ked Abshute) M4 EAdol o
M 5ol

2.4 #

B A A8-¥ g o-gd 2o A &
Aol a4 Fig 12} zto] #lztsldch Al #)2H&
s AHEE wkeA Z)gke A wel(100)0] 2 B A
o] 3~7Q0-cm?) A7 4317 P3 Ae]E go]v o]
c},

7t AlHE BE AATAHE AR F dashges
A2 Abshabe. 950C o] 4] 2004, % 4]4ksbete 820C
ol 2] 2004, 7A)/554] Absbabe 8200C ol 72t 100
A/100A, 50A/150A 4 4-8}9T}. Table 18 7t Al gl
g £752 Jebigdoh Z2be] Age 950T Ai
H9 7)ol 4] 308 Fot od 2l(annealing)-& &gl
A2 a8k ell = 2% HCLE #H7hshodch el 3%
Moz 7zt Algel] Y3}t Ao|E HFE DC vjadER
~HHg o2 80004 Al(1% Si)e ZFshelc} o]
ol 2E 250C o) gbEe 1X10 °Torrelgdch
Metal u}g;,a_fj.__ o]_g.s}o:] A}x‘l A]zL _TLX-¥£L 7—] i]z}:
Al A5 4d9% o] shgd . 460T 2]

s
4 Hgrew

Start Materlals
P-type Si(100) 3~72 - cm
i
Cleaning ]
]

Gate Oxidation
Dry, Wet, Dry/Wet

Poly-Si,
a-Si/Poly-Si Dep.

Al Deposition

J l Phosphorus Doping ]

L ]

l Normal Process J

L Measurement ]

Fig. 1. Process sequence of MOS capacitor
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Table 1. List of sample types
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Sample Types S1 S2 S3 S4
Dry Oxided) 200 100 50 0
Wet Oxide(d) 0 100 150 200

Gate Materials Al, Poly-Si, a-Si/Poly-Si

P-doped
P-Doped pec
Al Poly-Si Poly-Si
Y a-Si
Dry, Wet, Dry, Wet, Dry, Wet,

Dry/Wet Oxide Dry/Wet Oxide Dry/Wet Oxide

Si - Sub Si - Sub Si - Sub

Fig. 2. The MOS capacitor structure of (a) Si/SiO./Al,
Si/Si0,/Poly-Si and (b) Si/SiO./a-Si/Poly-Si
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Fig. 3. Average breakdown field of dry, wet, double
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