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Abstract

This paper is focused on the improvement of MOS device reliability related to deuterium process.
The injection of deuterium into the gate oxide film was achieved through two kind of method,
high-pressure annealing and low-energy implantation at the back-end of line, for the purpose of the
passivation of dangling bonds at SiO»/Si interface. Experimental results are presented for the
degradation of 3-nm-thick gate oxide (SiOz) under both negative-bias temperature instability (NBTI)
and hot-carrier injection (HCI) stresses using P and NMOSFETSs. Annealing process was rather
difficult to control the concentration of deuterium. Because when the concentration of deuterium is
redundant in gate oxide excess traps are generated and degrades the performance, we found annealing
process did not show the improved characteristics in device reliability, compared to conventional
process. However, deuterium ion implantation at the back-end process was effective method for the
fabrication of the deuterated gate oxide. Device parameter variations under the electrical stresses
depend on the deuterium concentration and are improved by low-energy deuterium implantation,
compared to conventional process. Our result suggests the novel method to incorporate deuterium in
the MOS structure for the reliability.
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MOSFET.

3.2 o

NBTIE= Alo]E HFo -28 V& UA7tsta g
AL HA ZHdA AYHAY NBTIE F2
PMOSFETA 3¢ 43} &dde] Yegvmz
£ =%oA = PMOSFET®l W3] E4sc. 2
28 F42 2 52 57 BN gz 4

*T ad=
A2 E @ @ 24 EAH NBTI Aol 2

Edx A g 75 AF dstelA Fd
TFE AFH(FoldA: ZHE B F A 2EY

2o Mg FF HWF Fihe ACE Absiuhyd
FASE A Aol AHTL YSE gud A
o|E Atstuhe] FEA AFe]l 4 Al vl
4% A4E A d&e & F Ak 2y
g 34 nk T2 EAE @ 2A9 EE
TAHLE Axd 2o dsHEHASG MshHE A
WIPE W nY FFa A B 29 93}
AE7b o AdA vebdS Holx vk 17 39
ARy dAg ¢4¥el d7id7Ihe e
MOSFET &%l =A3t= SiNelv th2a% Ae

689

A7) A A 283 =2 2], 2217 A83, 2008 8¢Y

2 3ol TF42Y AL o} AE ggoz
TTae o] AdAHJG wddd. agx

o] ¥& o (5 71Dl FFa7t BJoz
AClE st W] A AP F7HA
a1 Yvka ddd

18
16 b PMOSFET Of
44 | NBTIstress atVv =-2.8v, 100°C °a
~ 42} | O H ameal@5atm o ¢
s 10 ® D, anneal @ 5 atm. o @
= [ L]
— .3 ) [e]
< o ®
-6F o @
-4t ®
8
-2 -1 .2 .3
10 10 10
Stress Time (sec.)
a8 2. 44 2 42 Ixey PMOSFETY

NBTI 2E#| 20 th3 ¥£3} AF9 74
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on NBTI stress time for both hydrogen
and deuterium annealed PMOSFETSs.
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