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Effect of RTA on Leakage Current of Ta,Os Thin Films Deposited by PECVD
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Abstract The effects of RTA treatment on the leakage current have been studied for tantalum pentox-
ide(Ta,0s) films deposited by PECVD on P-type(100) Si substrate using TaCls(99.99%) and N,O(99.
99%) gaseous mixture. The refractive index increased with increasing the deposition temperature and
the maximum deposition rate was obtained at 500C.

The Ta-0 bond peak intensity of as-deposited Ta;0Os increased with increasing the deposition tempera-
ture through FT-IR analysis and the leakage current value was decreased with increasing the deposition
temperature. The small leakage current value obtained after RTA treatment of as-deposited Ta,0s was
found to be due to the reduction of O-deficient structure in the film. The increases of the oxygen concen-
tration and the Ta-O bond peak intensity in the film after RTA treatment were measured by AES and
FT-IR analyses.

A = DRAMSE A3A7]7] A Bk {FA&ol
o BAS Mdsie WEEd dd A7t
HZ vt AzFH vee dHdez FHolth. wpebr] 7129 Si/Si0N(e=4) R
257} VLSIojA ULSIZ Ao ulg} & o A=} FHYFE 2 FES SN,
Aazte] z77r 43 FaH1 HAAF utabe] wElElont Sigl ShNJ(e=7) AW
(Iumol dh)o] AA Tk, AolE HAdH % & o) 4 interface statev} @Wo] #zjsts wHo]
Autate] TAA AVMBOEA HAIHEA el F 2 passivation?te] §E 2 A& EI
g Al EA} okrIE T At oleutet Atk
Aol dddute] zupasl(100A 3} F o a8eg HATde 5 RS oA
A=, 283 capacitor filme] &FFAE o Al A Mol 48 Ta0:(e=25) qh
$1% capacitor e uiutsiel HdFgWFH o] & AF7E &) AayEL 9
& FuAFIE WY, 28l 24 0 (256Mb) ol9tgo] HHNTE 2 TaOs vutey

— 550 —



AR - ol %5 - £/ I PECVDY 8 33® TaOhutel w8 dsol e 551

M
N
o
hed
=2
32
2
o]

VDo os) Al z¥
Ta:0s ¥t A7 EAo) glo] CVD

A=) Ao EAHG
whdloll o)3)] A 2H Ta0s

e
o
tlo
A
fr
B
2,
)
oL
@)
<<
w/

o HABH L e WEel WmA B A
Aol U @dol Yoty BuHm Yo,

olgldt FAHAFA e BAHEGE NHAT
aAste H ATFAEY B ¥ F
2td Ta0:8 & EA-ElE §3te Ta0:2hu ol
Z &= vacancy 9 defectE PAAAH =&
X2 3t 3o 24 interfaced)*] space charge
o] o]lFE AHE 4 Qo] HYH B9 &
A FHPRY BAE ol ¢ YT B
oy 71E9 furnaced B2 0, ¥9]7]0l
A ZAZE A A Ta0:/St AHeE Aba
7} gah, Si07F A EHER Ta0:8b2te] die-
lectric constant7} A3 H & ©@yo] B 1V
At

matA B Ao E PECVDYH oz TaOs
bt S FAAZ & 71E9 furnace E A
A9 dHE AMMET] A8 e @A d
2] ¥ ¢l RTA(rapid thermal annealing) 4

o] &3l Ta,05/Si AHo 2l 2ABHALS

o
=2
oA o 24 TaOsvte] FHARFE M4
al

to ¥

)

2. MUY

2 A= (100) HAE 2= p-type
silicon waferZ substrate2 A}&3&tg ol F1)
H wafer& 10:1¢ D.I. water : HFE& A} &
8ta] 30% 7t cleaningA] #] A 23S A A
g & DI water2 AMAHSIL 1N&x9 NoZE
drying3t % chambertl 2 A YAl#A o e 9
purgings F8 HEL FH &k Base
pressurex= 1x107° Torro] 2, working pres-
surex= 2 Torr2 &A@ o 7|@e &5 &
AdzAA 350C~550T7HA A4 F
R.F powerol ¢]&] plasma& HAA|ZH o o]

4
-

00000 s
pd

d
000Q0Q

e !

'

S : Solenoide valve

: Stainless steel reflector
N Needle valve : Tungsten halogen lamp
" Quartz tube

: Silicon wafer

@ oa W o e

* Thermocouple

Fig. 1. A schematic diagram of RTA apparatus.
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Fig. 2. Deposition rate of Ta,Os films as a function
of deposition temperature and N,O/TaCl; input

ratio.
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Fig. 3. AES analysis for Ta;Os film deposited at N,
0/TaCls : 1.25, Temp : 400°C
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Fig. 4. FT-IR spectra of Ta,Os films as a function

of depositicn temperature.
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Fig. 5. AES analyses for Ta,0; films deposited at
500°C before and after RTA treatments.
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Fig. 6. FT-IR spectra for Ta,0; films deposited at
500°C before and after RTA treatments.
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Fig. 7. C-V characteristics of Au/Ta;0s/P-Si ca-
pacitors.(a : 350°C, b : 400C, ¢ : 500C)
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Fig. 8. Leakage current of Au/Ta;0s/P-Si capaci-
tors with deposition temperature.
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Fig. 9. Leakage current of Au/Ta:0s/P-Si capaci-
tors. RTA treatments were performed after the de-
position of Ta,0s at 500C.
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