In a logic circuit where clock gating is perforned,
reduced or mal function is suppressed. The logic circuit

transistor which is in an off state where a potenti al

t he standby power is
I ncl udes a

di fference exists

bet ween a1 ouEReATIONAL ABPLIEAHOR Pdma'snmﬁ EDHRNAE PAYENT COMERAPMNAREADTY Poftj Ch a

clock s
S forn%
i s reduced. SpeC|f|ca ly,

sem conduct43y Intesnabindad P@licatioo Mate/ ¢ nB)NGL
transi stor cadnMbe29dd0%eu201As a resuqu;Tln t he

%%orld I%teﬂec ua?],ur%% n,iganlzaf“' n

the hydrous

Bhcent s ation
ower (ﬁ%lht‘@ﬂn dna
|

W AW B GLA G BRI RG

lnl%ll%brgﬁumber

DRI AL on in-

st andby power and suppression of malfunction can be achleved.

wo 2011/052383 A1 I 0O 00 O 0 OO

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:

HO3K 19/096 (2006.01) HO1L 29/786 (2006.01)
HO1L 21/822 (2006.01) HO3K 3/037 (2006.01)
HO1L 27/04 (2006.01) HO3K 19/20(2006.01)

International Application Number:
PCT/JP2010/067996

International Filing Date:

6 October 2010 (06.10.2010)
Filing Language: English
Publication Language: English
Priority Data:
2009-250415 30 October 2009 (30.10.2009) JP

Applicant (for all designated States except US): SEMI-
CONDUCTOR ENERGY LABORATORY CO., LTD.
[JP/JP]; 398, Hase, Atsugi-shi, Kanagawa, 2430036 (JP).

Inventors; and

Inventors/Applicants (for US only): SHIONOIRI, Yuta-
ka [JP/JP]; ¢/o SEMICONDUCTOR ENERGY LABO-
RATORY CO., LTD., 398, Hase, Atsugi-shi, Kanagawa,
2430036 (JP). KOBAYASHI, Hidetomo.

84)

(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: LOGIC CIRCUIT AND SEMICONDUCTOR DEVICE

FIG. 1

KW
11

PS )

Data D)

[ |
/-\-/ T

§14

(57) Abstract: In a logic circuit where clock
gating is performed, the standby power is re-
duced or malfunction is suppressed. The log-
ic circuit includes a transistor which is in an
off state where a potential difference exists
between a source terminal and a drain termi-
nal over a period during which a clock signal
is not supplied. A channel formation region
of the transistor is formed using an oxide
semiconductor in which the hydrogen con-
centration is reduced. Specifically, the hydro-
gen concentration of the oxide semiconduc-
tor is 5x10¥ (atoms /cm?) or lower. Thus,
leakage current of the transistor can be re-
duced. As a result, in the logic circuit, reduc-
tion in standby power and suppression of
malfunction can be achieved.
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