y (2% HH H /L}%J,l‘\ (1) £ 3% # 0 TW 1532176 B
Fropery (@45)A%8 © ¥ HERE 105(2016) %05 A 01 B

(21)¥ 3% %% © 101135301 (Q2)¥3 A 1 #ERE 101(2012) £ 09 § 26 B
(5Dnt. CI. : HO1L29/78 (2006.01) HOIL29/40 (2006.01)
(30)E s © 2011/09/29 B A 2011-215682

(T35 A 0 58868 R PR IR A FR 2 3] (B A) SEMICONDUCTOR ENERGY
LABORATORY CO., LTD. (JP)
B A

(72)% 8 A * K@i HONDA, TATSUYA (JP) ; ik & TSUBUKU, MASASHI (JP) ; 2f &
# 7~ NONAKA, YUSUKE (JP) : &% & SHIMAZU, TAKASHI (JP) ; 5%
YAMAZAKI, SHUNPEI (JP)

(TAHRIEA T AREH]

(56) % K
TW 201023315 TW 201114040
Jp 2008-311342A Jp 2011-96884A
us 2010/0258794A1 Us 2011/0140098A1

BEEANE %
Wik EAGE AN 13E B A% 25 # 108 8

54 & #
SEMICONDUCTOR DEVICE
CWEE

AEARB-—BFEREE > 08  FBEE BEAMBEARL OGS AILhFER
S DHRMBRBGEERLEEVARMBERERNT X XENAF TR URA ALY F
EREERNRMETRAEEESE  BY > A8/t FERBE T AMBREKEEMLEE A Sim
UFHE—ERT > FREA 1.0at% AT > 48/ FERBNE - BRI PYEIRF o487
RELOGAF BRI REMR ZH > 2VAF —BRT LELEHI -

A semiconductor device includes a gate electrode, a gate insulating film which includes oxidized
material containing silicon and covers the gate electrode, an oxide semiconductor film provided to be in
contact with the gate insulating film and overlap with at least the gate electrode, and a source electrode and
a drain electrode electrically connected to the oxide semiconductor film. In the oxide semiconductor film,
a first region which is provided to be in contact with the gate insulating film and have a thickness less than
or equal to 5 nm has a silicon concentration lower than or equal to 1.0 at.%, and a region in the oxide
semiconductor film other than the first region has lower silicon concentration than the first region. At least

the first region includes a crystal portion.
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= ERXBEAHE

A semiconductor device includes a gate electrode, a gate insulating film which
includes oxidized material containing silicon and covers the gate electrode, an oxide
semiconductor film provided to be in contact with the gate insulating film and overlap
with at least the gate electrode, and a source electrode and a drain electrode electrically
connected to the oxide semiconductor film. In the oxide semiconductor film, a first
region which is provided to be in contact with the gate insulating film and have a
thickness less than or equal to 5 nm has a silicon concentration lower than or equal to
1.0 at.%, and a region in the oxide semiconductor film other than the first region has
lower silicon concentration than the ﬁrsf region. At least the first region includes a

crystal portion.
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