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(57) Abstract: Provided is a storage device in which power consumption is reduced. This storage device has a plurality of memory
cells, a precharge circuit, a latch circuit, a pair of bit lines, and a pair of local bit lines. The precharge circuit has a function for ap -
plying a precharge voltage to the pair of local bit lines. The plurality of memory cells are connected to the pair of local bit lines. The
latch circuit is connected to the pair of local bit lines. The latch circuit is preferably supplied with, in a standby state, a precharge
voltage, and either a low power-supply voltage or a high power-supply voltage.
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BIKTHDZ EBFE LUy, RIS, Mk 2 2 4 2 L CRREIMELEDRBRAEZHND 2 ENFEL
VN, T XD BRI E A S TEREE, P TV RAZ 200 a BT ABIICEL THRIT A D
Licko ., B OB RIBEMETHZ ENTE S, B, K2 2 0 LA 2 2 4 213,
T UHE UAEEHWTIER LR & L,

[0161]
Mfis2 2 213, IR, v ar, gV ar, BT AI=r A BbNT =0 4,
fgfb 2 o 2 bV 3 =0 Lp EOMEL A BRI A BB I IIEBE TGS Z BT E LV,
[0162]
Fio, MRBIAE2 20, MRE2 22, A2 240BEZEERETSZ LT, V., E2HETS
TENTED, E, HEREOY — 7 BHRONSNW T U PVRAZERMT HZ LN TE D, Mk
w220, ke 22, K2 240BE2ZFNENETHZ LT, BEK205I2LDV,
WAV FE L, B2, k2 2 0, fgiE2 2 2, A2 2 4 0BEIXENF
NE0nmU T, ESIHELITFNFN 3O nm R EHIC4FE LIZFNFIT 0 nmlLF,
ELICHELFENENS nmlL FiZFiud L,

[0163]
Rt -8R 2 30 a, L8R 2 30 b, BEOBLDEAXR230cliE, I1n—M—Zni
b E OSBRI TSNS, £, Bk EEHE230L LT, In—Ga@bw, I1n—Z
n B k& VT X,

[0164]
Feft 81K 2 3 0 a, B8R 2 3 0 cid, B ¥5IK2 3 0 b LD HIREH DT 1L
F WM PEZEENCIT < . RFEAJITIE, B8R 2 3 0 b D8 THiO = %L X —HEf7 L |
Pl 814K 2 3 0 a, BMEMHER 2 3 0 ¢ DGR FumD T RLF—HEEOEN, 0. 15e
VELE, £72130. 5 e VELE 2222 e VU, 7231 e VLT THLZ ERHFEL Y, T2
B, A2 30 a, BEHEIR2 30 c DBTHMNS &, B EEE2 30 b OBET-H
Ml loEN, 0. 15eVEE, F72130. 5eVEE, 7»22e VUIF, £721X1 e VIIFTH
HTEDBIFELUY,

[0165]
Bt 8K 2 30 bICBWT, = LF—F vy I 2 e VEILENFE L, 2. 5eVELES.
0e VEAFRE VAT LW, Fio, B8R 2 3 0 a BL OB FEAR2 30 clZBWT, =
INF—FY v 7T 2e VU ERFEFLL, 2. 5eVUEREDHFEFLL, 2. 7eVLES. 5
e VELFRESHIZIHFE LW, E7o, B 8K 2 30 a BX UMY 8K 2 30 c DR F—
Xyox, BEHEER230bDOZRAF—Fy v 7LD HERENZ EBME LW, FlXIE, B
b 8K 2 3 0 a BLOBMEWEER 2 30 c DT RALXF—F v v 713 LW EEER230b 0
TRAF—=F vy T T, 0. 15eVELE F£72130. 5e VB E, FXiE1. 0eVELE,
MmO2e VLT, £72i31 e VELFTHDZ EMBHFE LV,

[0166]
T, B ER 2 30 a, BREWER2 30 b B X UBMLY 8K 2 30 c DEXE, 3nm
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UE200nmUTF. HFELIE3nomlE100nmlF, E5CHFFEFLLIE3nmlE60nm
UFTHD,

[0167]

AL BRI DO X v U TBER KL T228 T, bV VRO LEVEEIEDYA T AT b,
FILF NI VRIDOATEREKLS T HZ LN TELEDIELY,

[0168]

AL FBIR D X v ) TREICHEL 52 5K1 L LR, B8k dhomBEriE (Vo). £
T T B R ORI 72 ER BT b D, B bR ORBFERIEN L D L BRIBRHE X
BITKEDES (ZOREEZVoHE BV )) LEEBIC, KRMENBEENEL 25, it Bty
PERPORMNR L 0D & BAMIITER URKGEMBEE RS b, Lizn->T, Bk
BRTPORBIEMEEAHET 52 & T, B EEREOX v UV TEELZHETLZ LN TE D,
[0169]

AHIRE DML | REGIEMBEEOIRN T & A @EEMEE X REMICEMEENE L5 O, @il
EMEE T EERIC@MEEN TH 5B 8RBT, v U TRAERPD RN, v U 75
AR TDHZENTED,

[0170]

Bt 8RR 2 30 a BLOMMEWEEIR2 30 ¢ & L, ElEENEE I3 FEMICHMEEMET
& DB B AE WD Z DM E L, BIZIE, B8R 2 3 0 a3 KO b 8k 2 3
OcOF¥ UTEEIZ, 8X10 em ?Kim, FELUXLI X1 0"  em™ ARl SHITAHFEL
<IH1X10Wem *RETHY, 1X10 cm 2LlEETHhiEdv,

[0171]

— 5T, b VARZOF CEROA L, FRIE N VA OBRBEBHEON EEEHNE TS
GaiZlWn T, B8RO v U T EBEZ& S T LB E L, B8R0 F v U 75
A ELTHHEICB T, BB RO NIREEZ DT ED 5, ERIEB w8 ED
RIBHERLEE 2 T S m DL LV, HDWE, B EEEONY R¥y v 7 E2 LV /ST 5
X, BIZIE, RV RED I =V BEO T S F T RN A EEIC VT, R
DOTMTE, ETERMEEE N DTN SO b8 R L, REMICEN LAY D, &
L BTBRARKEL, FRIZE DR TAY RXy v 7 DVNE L2 0 | ZORER, Bt S iz
B (¥ V7)) OBEREIN LB EEET, RENCENE A RS D, 2B, L VETHM
TIIPRE e b B E WA, P70 UAXOLEWVVEBEN L VKR 725,
[0172]

Bt 81K 2 30 bDF v U 7EEIT BB EA2 30 a s X OB FEIL2 3 0 ¢ &R
LTCEWI ERFELY, B ER230bDF Y UTEEIX, 1 X10%°cm ?LlE1X10
Bem PRMAHFELLS, 1X107em *HEIX10" " em 2AFAEVHFELL, 1X10
Tem P ESX 10 ecm LA TFARESICHTELL, 1 X102 em M E1X10em™?®
UFREBIZHFELL, 1 X100 em ™ PHEIXTI0"em PBIFRSSITHELY,
[0173]

B EIR 2 3 0 a EERILEIR2 30 b & OF ., 3B -8R 2 3 0 b &b
K230 c&DORmMIBNTBEINDIEEEORMENFE LR TLHZ LBMFELY,
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[0174]
EARIIZIT, Mh%#%ﬁiz 30a LW EIR2 30 Db, MMEW 8K 2 3 0 b &b 81k
230 ch, BEIIMNIGRDO LR A G T D (FTET2) Z & T, RIBEMEENMONESEE
T D2 L TE b, FIZE, B EER230b23 1 n—Ga—7Z n B EEEKOSE, B
I ER2 30a, B EEER230ct LT, In—Ga—ZnBtWHEK Ga—Znig
gk, BT Y UL ER NS & X,

[0175]
TOEE XY UTOEEDIRBIIMIDTER2 30 Db LD, B EER2 30 a EER(LDY:
K2 30DbEORME. BB FER2 30 b &ML EER2 30 ¢ & ORBTET S KM
WNFEERKLTDHZENTELD, REHELICE D F v U TIRE~OFERN/NE L, @A E
ViVAYS Y S

[0176]

N7y THEMLICET SN D Z & T SN ABTIXEEENO XL D ICIRAEHI 120, hT v
VAZDOV I TTAFECT PLTLE D, 8K 230a, B EEK230c®k
BRTHZ LR, NIy WA ER2 30b KRV ESITHI ENTED, Bk e+
HTET, NIV PREDV (\WTITAFANIY T MTHZ e E2IETHZ EMTED,
[0177]
B8k 2 3 0 a, BMEA IR 2 3 0 o, B 82 3 0 b LHE L T, EER)R A+
IIRVEB E NG, T b &, B8R 2 30 b, bW EER2 30 b &L HEk2 3
0atDRHE, BLOBYFER2 30Db &Y FER2 30 c &OREN, EITT ¥ RVHEK
ELTHRET B, Bl 2L, B b8k 2 30 a, BB EEAR2 30 cldid, K15 (C) iKW
T, MM S < 72 D8R C CTRTR T OB 8 R E AviuE v, el K15 (C) I
RTHEICIE, [In]:[M]:[Zn] =0:1: 0, FHIEFORFETH D EFELEZRLTH
Do

[0178]
R, B EEAR 2 30 bIZM 1 5 (A) IRTHEIRA TR SN D R OB by 842 v
L%E. Wb EE 2 30 aB IOk 8AE2 30 ciaikx, [M] / [In] BA1BLE, 4FF
LT 2B ETHLBEEEERAERND Z M FE LW, Flo, B EE230c & LT, +
BRI AR S 2 N TES [M] / ([Zn] + [1n]) 810U ETH DB EEERE A
WD Z LRI TH D,

[0179]

BB AR 2 30 el B8R 2 30 b L0 HiERENERWES R H S, £, biplkE
K230Dbix, BT HCAAC—OSEFTHI EMMFE LV, B8R 2 30 c OfMEE
TL<THZ IR, BEHHFELR2 30 c OBBEZ MRS 20, B EER230c IV b
R ET DRI B ER 2 3 0 b ~BREMIE LT 2B 5E08H5H, 22T, Bk
WMEER 2 30 c i3 FFsEE E T da—1like(amorphous—1like oxid
e semiconductor) ThH-oTHIV,

[0180]

AL EIR 2 30 aid,. CAAC—OSEALTHL LV, £/, LW FEIR2 3 0 a iTBRILW
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BIR230c XD LREEERENT EMTE LV,

[0181]

Mekxik 2 5 0%, IR, ko U = Bk by U oo B Y 2 b7 VI =T A
{7 = b, B2 B, Bk a = A FR UYL B (PZT), FX A
farFouna (SrTiO,) it (Ba, Sr) TiO, (BST) 72 XoOMEE S TekziAs:
HEEIEE CHWD Z LR TE D, XD OMRBREICH ZIEMILT LI =0 A BLE A
VA, Blbr =T A k=47, BV ar, BT XL Bk T RT o BbA v B
U b, BV a=y 52 RNMLTE LV, TN s oifiE st L CH By, EfiEo
M by U 2y, By ) a2 32 by Y 2 2B L THWTH L,
[0182]

Fio, #RRA2 50 LT, Mk 2 2 4 LFERRIC, (L FERIGERNZ M- TR LD b2 OmFEE
GG E VD Z E R E LV, 20 L9 RiRRIEESR 25 oiakis 2 B by 81K 2 3 0
L CRITDZEIZED, B8R 2 3 0 h OB RBEZRKT 22 LB TE 5,
[0183]

Flo, MEE2 501, LTI =0 A BIEET VI =0 L BIbANT =0 A B EENT
= A By U ar il o, BEKBICKH L TN THOS DMEEE WD LR TEDL, &
DX D e A TR LT 6 . b 8K 2 3 002D OEEZR ORISR, SN 6 DOKFEFED
A OIRAZRG B & U THERET %,

[0184]

BEMKR240a, 240biE, TAI=TAL, FHY, 7ab, =7 . £ v NI TA VL
amyh, RYTFU R, XA, FREFA VT AT UREDER., £ NE RS LTS
HBEEANLZENTES, F, NTHHHEBHESEE R LS, 2B LOMEBEMEL LTH Xu,
[0185]

BIZIE, FEAUFEETAI = AEEFEET S L L, o, XU T AT U ECT VI =0 AfEE
FEET 5 EiE, i—~ 7R U A—T NI v A5 LICHRA BT 5 s, FX U
FlcHiEATEE T 2 EEE, F o VAT U BICHIEATEE T S EME S LTH L,
[0186]

Flo, FHUBEERIRBT Z UL FOTFHUEELIFBT X U EICERTT VI =T A
FEETEE L, S5ICEO LT X VBT TS T X U EE TS G, =Y T
BREITENEY 7T UEE  FOFYY 77 UEELITENEY 77 UE BCERTT VI =7 A
FIHEAERE L, S OICED RICE Y 77 VIREITEE ) 7T VIEE TR T S ZEEIEE N
bh, kB, BibA v b B E T TN A BTG IREEM B A VT X,
[0187]

Fro. = MNEmBRE L THRELZETA2EBER2 6 01X FIZIETAI=0L, Zab ., 720,
FH RV TT o, BT ATUnLEENEER, FRE R LESRERS ST 5680,
WL BE AR EEEEEANVTERTLI I ENTED, $ln, vy, Ua=gLao
WP EIFEEO LIRS N EBRE AN TL LW, T, VoS0l iEs F—vr s
L7=Zfbd s U a2 A fREINDEE, =AU A REOV YA REHNTH L,
[0188]
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BIZIE, TV =0 L BICTF 7 AR 2 MG e 75 L v, £, 2(bF & FEEICFH
VAT A EtE, BT A VIR RIC K v S RAT VR S CetEis, B by o XV E
AT EAE o T AT U I Z v T RT VR BT S TR LT kW,
[0189]
Flo, FEUEE FOFAUERITAI=ZULEEEE L, SHICEDO RCTF X UEETEKT 5
RSN S D, Flo, TAI UL, TE B HNV H U TAT Y RV T T, 7k,
XAV L ADV T LNLREEINTE—EITEROSBEMAGDETEGEE, b L ITEMES
AT kv,
[0190]
Fio, HEK2 6 01, A YUY, BT o TRAT U EETA YU ABEY., kS
T AT v hEDLA VT AR, B LT X L EETeA P U AR, BILT X B E T A
VU LGB, A U AT, B 2 BRI LA VT LGB E OB R
BT 2HEEMEEEAT A TE 5, £, ERBEHEAET2EEEMEIE | FRRAeBOHE
fEiEE LT D LB TE D,

[0191]

HEKR260E LT, (IFBROSOVEERMBIEAWLZET, TV R2AZ200adV %

REL L, Iy MAT7ERETTHZENTESD, BEKR26 0 DMEFHETTELLIE, 4. 8e
VUL, abIFELLIES. 0 e VRILE SHIHELIES. 2e VEILE, S6I1IZHFELLIES.
4eVEE, EBIHFFELIELS. 6 e VELEOEEMMELZ AV iUT LV, AFEEEORE2EE
HAELE LT BZE, SV 7T BEbEYV 7Ty, Pty Pty UH A R, NivUPA R, A
YU LGB, BERMENTZ I n—Ga—ZnB b EREFons,
[0192]
BEKRZ26 0EE) LOICHEBRA2 4 1 28T 5, k2 4 113, BT I =0 s BILET
wi:?A\%mA7:?A\MmgmA7:?A\gkvjn/@k®\%$%mfpﬁbfﬂj
THDH HAEFEEE WD Z LN TED, 2O XD MBI E AW TER LGS, BEK2 6 0 038
WETRIZE T, BT 52 2T ENTE D, ok, #MigiA2 4 1%, HEK2 6 012
LERHRIE WD Z & C, BT HZENTE S,

[0193]

RNFv VA 200 a® BRI, HRIE2 805D, Mkik2 8 0I1LBRMEL AT HZ &M
ELW, FrIZ, FT U PAX 200 ailifFORBHER S0, WRSEL G T DiEEERITHZ &
?\F?yyx&200a®@$Kﬁ%ﬁM¢é:k?\ﬁﬁﬁ%ﬁﬁéﬁé_kﬂ?%éo
[0194]

WREIREE A AT DA L L, BRI, IEZ X 0 —EROBRSE 2N BB 2 B b B4 iV 5
TEMAFE L, MBS XD BBRE AT S b &L, TD SO T, BEKFICHE L ToR
ZOMEEN 1. 0X10'%atoms,  cm®llb, HFLLIE3. 0X102%2%atoms. ¢

m? P ETH LB TH S, 2B, ERRTD SHOMRICBI SHEOREIEE L LTIE1 0 0°CLL
E700CUT., £721Z1 0 0°CLLES 00 CUTOHEMHNBIE LU,

[0195]

BIZIZZ DX D708k LTIy Y v Eidmfb2by Y 2280t a b 2 LB i E
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L, Eoid, @RS EZHWLZ 88 TE S,

[0196]

Flo, hTUVAZ 200 a2EIMRIE2 8 01%, ZDO T HOMINRAHE T 5 FHEAE L LT
MEREL T Lu,

[0197]

< KT UVAIRE2 >

X117 (A) BE (C) ix, FTFrPAZ200 b0 EENBIUHERTHS. .17(A)c
mETHY, K17 (B) X, K17 (A) ITRT—mEHRX1—-X2, K17 (C) i, — 88
Y1—Y2mﬂm¢é%ﬁnf%éoﬁ%\m17(A)@Lﬁﬂ?m\m®%%M®t (o —HR D
BREENTHRL TV D,

[0198]

N7 PAZ200bid, #BA2 8 0ITIBMR S NIZBN AR, B 1862 30 c, #ixik2 5
O, BEK26 0BPHLSNTNDHAT, FTPAX200a LbRR5,

[0199]

I PAZ200bi, BEK240aBIOEEK240bE, HBEER260L, BNILALH
RBRVEIEZ AT D20, HEKL 6 01T FEREEZ/NST LI LRTE L, b, BfF
FEEBE O N T VAL BT B LN TES,

[0200]
R P25 2000bICMTHZOMOFEL. P PAK 200 aORESHTIEL,
[0201]

<hTUURAAKEES >

K18 (A) HE (C) X, NI PAX200 c O LHEBLIOMEHTHS., I18(A)6L
mXTHY, K18 (B) i, K18 (A) AT —m8fiX1—-X2, K18 (C) ix, —=8#
Y1—Y2mﬂm¢é%ﬁﬂf%éo@%\ml8(A)®Lﬁﬂfm\ﬂ®%%M®t [Z—EBD
TWEEBNTRRLTND,

[0202]

18D 7Y AZ 200 cid, B fEK230a, 230bOHRIMBENBTyF L 7IT
WHET, P09 24200atB2% (K18 (B) 2B).

[0203]

N7 PAZ 200 ald, BBEWEEER2 30 bIZF ¥ RABEESNIDIIKH L, TP RZ 2
00 clIMbHHEIR2 3 0 clZF ¥ RADEAIND, B 8K 2 3 0 cif, BeiEk 2
30b&DHETBEENNSLSAY XY v TRIEN, FOEHD, hF2VAX200ciihT v
VAZ200a VLA UEBRNDINSOVBLTERL/NSV, T UAX 200 ciE, AUEMREL
DL T7EMEEMRT DN T VAZIIHFETH S,

[0204]
FFLPAZ200ciTFh Ty VAX 200 a EFBFCEARTAZENTES, FlzE. 2D 7
YVAETr 1, Tr 2Rl @A VERPERIND T UVALIZNT L VAZ200 anth
AL.K1O0D IV VAZOS 1 WA T7BEBRBEREIND FT U VARII N T VAL 2
00 cEBATLZENFE LYY,
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[0205]
FFLUAZ 200 bIZBETHEOMOFEMIL. FT7 0 UAX 200 adiL&HESZHTIIEL 0,
[0206]

<hTUURAAKEE A >

K19 (A) HE (C) X, NI PAX200dOLEHKBLIOMERHTHS, I19<A>c
mXTHY, K19 (B) i, K19 (A) WrT—m8RX1—-X2, K19 (B) &, —=8#
Y1—Y2mﬂm¢é%ﬁﬂf%éo@%\ml9(A)®Lﬁﬂfm\ﬂ®%%M®t [Z—EBD
TWEEBNTRRLTND,

[0207]

N7 PAZ 200 did B ER230a,230bDFRESNT F 7 ENTND T,
N7 PAZ200bERRD (K19 (B) /),

[0208]

N7 PAZ 200 b, BBEWEELR2 30 bIZF ¥ RANBEESNIDIIH L, TP RHZ 2
00 diTE(bHH-ER2 3 0 clZF ¥ RADEAIND, B 8K 2 3 0 cif, BbiEk 2
30bd&DHETBEENNSLSAY XY v TRIEV, FOEH, hF2VAZ200diT T
VAZ200b X0 LA UERNDNSIOVHBLTERL/NSV, T UARAX200diE, AUEREL
DL T7EMEEMRT DN T VAZIIHFETH S,

[0209]
FF7LPAZ200diIEN T VAX2000b EFBFIHARTAZENTES, Fl2E. 2D T
YVRAETr 1, Tr 2l @A VERPERIND P TV VAZIZNT P AZ200b %2
AL.K1O0D IV VAZOS 1 WA T7BEBRBEREIND FT U VARII N T VAL 2
OO0 dEBHMATLZ ENFE LYY,

[0210]
FFLoVAZ 200 dICBETHEOMOFEMIL. FT7UAX 200 bORHEHALALSHTIIEL W,
[0211]

(EREDTEHE4)

AERLORETIE, FFEOS F 7 U PV AXITHND Z 3T BB - BR OSSOV TR

Do

[0212]

AFHECRBWNT, AT Sk, - 0OBEBA—10° BLE10° DFOAETRE STV DR

ARV, LER-sT, —5° BLE5® DUToHEbEENRD, Fio, BT &1k, Zo0OEM

N—30° LLE30° LFOAECTERE SN TWDREEZ WD, . [HEE] Sid, Z20EBRN

80° LE100° UUTOMAETEEIINLTWDREEZ NS, LEEN-T, 85° u4;95 YN
LEbaEns, Fo, KEE) ik, ZO0BEMAR6 0° LLE120° LFOME CHRE ST

WHIRREAR VD,

[0213]

T, AFHMETIZBWT, BN S ARELIERES THIHE, SNHERE LTET,
[0214]
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<ERALH)FER DOREIE >
LUF T, B b 8R0S IOV T 5,

[0215]
Fefv i, HASMB a8k L | 2 DA OIERFE I b 8R L | ITh T oD, FER
FEOLE b ERE LTIk, CAAC—0S (c—axis—aligned crystalli
ne oxide semiconductor), ZHEEBIYLEEAR nc—0S (nhanoc
rystalline oxide semiconductor), #EIEERIYEER (a
—like OS:amorphous—1like oxide semiconductor)®
F OIS EREY - EERR L0 D5,

[0216]
FBIOBRTIE, B -8IRT, FREER b8k L | 2R DA ORI BRI
DT HND, FEERTEREHEER L LT, BRSS B L ER. CAAC—0O S, ZRiftim
HABEOn c —OSENdH 5,

[0217]
FERERIEIL, RIS, T TH > TRYEMIEZ Rz 20, R EIRE TR ORE D EE L
TRV, FEEMENFIKTH D, EEERTIIAT 208 RERT 2/ S R0, 2L b Ttin
Do

[0218]
e, ZERBAY -8R EE272 I ERE (completely amorphous) BE®E
BR LIPS, E, FHTRG (A, BUhe iRl nTRERE 2 AT %) e
ik, TR ERIY SR L3200, —J5 a—1 i ke OSiE HFHHTRON,
B RARLEBND,) ZETHARERBETHD, FEETHLHEVWI AT, a—1ike O
St PRI IS E R b BRI,

[0219]

(CAAC—0S)
FTIE. CAAC—OSIZOWTHIET 5,

[0220]

CAAC—0OSIiE, cilfidm LZEEORSEE (XLy hEbW),) 2FT 2B -8R0 —Ff
ThHbH,

[0221]

CAAC—OSZXHBEH (XRD:X—Ray Diffraction) ko THITLEZSES
WZOWTHHAT 2, Fl21E, ZMFER—3mIHEIND I nGaZnO,0faHETHCAAC
—OSIZXL, out—of—planefbil LA ERTAEITH &, BIPTMA (20) 283 1° IfF
CE—=»8ND, ZOE=271F, InGaZnO,0OfdHD (009) HIZKBINDZ Lb,
CAAC—OSTiL, fEm2 cllifidmtEzZ AL, cRNCAAC—OSOEEERT L (IR H
EH D), T EEICKREE R G EMNTWD Z EPHETED, 0B, 2003 1° TFED
E—Z OMIZ, 20533 6° IFICHE— 7 RENLBERHD. 2033 6° TFOL—7I%, %
#EEF d — 3miCpHSNDESEICERT 2, 2072, CAAC—O0OSIE, #E—7 2RER
WZ EDIFE LV,
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[0222]

—F5. CAAC—OSITH L., RIS EATRFRN O XMEAFNEESD in—p | anelkll

DHEEMRNTA21TH &, 2035 6° UfEIC twaﬂﬁn60_®t~am\InGaZnONMﬁa

O (110) MIBFEBSND, LT, 20%56° IEEICEEL., sBEOER~Z Mzdh (¢

) &L TR ZEMRS SN0 (¢ AF ¥ ) B1ToTH, FBERE— 7 T8NV, —H,

B InGaZnO,Zx L, 20%56° EFCHEELTo ATy LIzgA, (110) meE
FEMMZefESmEICRBE SN E— 7 B 6 ABEEIND, LEEB- T, XRDEHWEAEERN 6, C

AAC—0SIE, afiliBI O bHOE N AHATH D Z LR TX 5,

[0223]

WIZ, BAEIICE > T LIEZCAAC—OSITHOWTHMAT S, #lZiE, InGaZnO,0

mEHTHCAAC—OSIZXHL.CAAC—O SOOI TATICY a—7&EMN 30 0 nmDE

FBAENSSEDE, InGaZnO,OfEHD (00 9) HICERT S ARy bVE&Eh 5 EMTS

A= Bind, Lo T, BEFEITICL>TH, CAAC—OSIZEHEENL Ly M3 ¢ #lifdm)

PEAEH L. c%ﬂ%%%ﬁikihﬁ’%ﬁﬁ@ﬁﬁ%ﬁmfmé*kﬂbﬂé —%. A CEHZ

FORPNE=v it I —=T7ENR3 00 nmDEFREARSIED &, U ZROEHFAAZ— )

MR END, CAAC—OSICEEND L v hO a B L O b #IEL AL H SN2 Ebng,
[0224]

I/ BEREFEME (TEM: Transmission Electron Microsec
ope)llEoT, CAAC—OSOABRE R L EIT/ S Z — L OEEMHNG (SoFET EMG L

HWVDL) BBIETLE, ROy NEEHRETHZENTED, —FH, BOMBETEMETH-
THALy MNaLOBER, RGBSR (FL A"y F Y=L 0n),) ZHmRICHERTLZ L

MTERWEAERH D, ZOH, CAAC—0 SIE, FdRUTRIKT 2 EFBENE O F AR
DiIZ<WEWNZ S,

[0225]

EERE T EMBOBIZE LY  SRFEFBERICESIL T AERTHLI Ly MR T 2 &N

TED, Xy F—20OKREXXFE1I nmdEOLEDR, SnmlEOLORHS, LiZR-T, N

v hE TS (nhec :nanocrystal) QEERZEHTES, F/-. CAAC—0OS %,

CANC(C—Axis Aligned nanocrystals) &7 AB{IERL I

SZEHTED, Ny MEI, CAAC—OSOPIEE E/iZ EmoMMA KL TBD, CAA

C—OSO#kmEIT EmEFITERD,

[0226]

Fio, FRALy MINATBRTH S Z LRI TWD, ok, <L v MOTERIEL, IERNATER
LIFR LT, FEERATBRTHLHERZ,

[0227]

CAAC—OSIZBWT, MR AZHRT 22 LITTERY, CAAC—0 SiE, #KE4

EEFEDHZ LI > TRESBROEEAIIH LT 5D, Zhit, CAAC—0SH, a—bHEFMA

(IR W TSR ORYIA S TRV L0 GBILHRBEMT 5 2 & TRFHOR & M2

L2 LRl LT, BHETNRTLHIENTELDLEZLND,

[0228]
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PLEICART E91C, CAAC—0SIE, cHlifdmtEx A L, 722a — b mAMICBWTHEHDO~NL v
N (F/fGd) PEREL, EAEA LIEMEMMEEE > TS, 15T, CAAC—0S%, CAA
crystal(c—axis—aligned a—b—plane—anchored cry
stal) AT OB EEERLEHTHZLEHTED,

[0229]

CAAC—O SIHAEARED @ OB 18R T H 5, B 1 BIR DG X A DIRASL K KD
HRRREICE > TR T T 2B A0/ H 570, CAAC—O SITRMRLRM (BBERERE) 0Lk
WER R E VR D,

[0230]

¥, AR, BE EERO ER DISANDO IR T, KH#E, KRHE, v ar, BEBERBICHEREN
bo, Bl v ar o, B EEAERT 28 B0HE LD bIEE L ORE IOV IEHR
X, B R RN DR AT D T L CEME R DOJR RS A EL L R A IR T E L ER
2%, Flo, Ry LR EOBEER, T Ay, B bRER Sk, BER (RS HER)
MREWZD, B LEROFFEIIZEL L, AR T2 E R E 05,

[0231]

(hc—08)

WIZ, nc—OSIZO2PNTHHAT S,
[0232]
nc—0S%EXRDIZE > TN LEEHEICOWTHMET S, #l2iE, nc—OSIZxL, ou t—
of—planelkiCXAMEMNT A7) &, BEMEEZ AT E—2 B8, B, nec—0So
FhE XA A A X720,
[0233]
o, BZIE InGaZnO,OkifEATSHn c —OSEHALL, JES 3 4 n mOFEHICH
L. BERREICATIC Y B — 7035 O nmOBETHREARFIEL L. U o 7RO/ 72— (4
J B — LB =) BEMlENS, Fo, FUREBHC Y 2 — 780 1 nmOETHRE AR S
WHE U TROBERNICEBRO ARy SHRBHIE D, LIzB3>T, nec—0OSiE, 7Vrm—7#%
N5 0 nmOETERE AN SEDZ & TIHBFESHR SRV, 72 =T8N 1 nmDETREY
AS &L Z LTI RSN D,
[0234]
Fo EENR 1T 0 nmAMOBERICH L, 72—T BB 1 nmOEBEFREAFIEL L AR Y b
BEIEANARICEE S W E F A7 — o 2Bl s D560 bh 5, LEER-> T ESH1 0 nmk
OB T, n ¢ —O SHRFHEO®mWEEEL BIBHESE AT 52 L8305, R, K
Bx le &k mnCn a7, BHAINZRE R Y — ol S WEb B 5,

[0235]
nc—0OSIE @HfERET EMBIZENT, fMifEl 2RI 52 L O TE S s . PERRSEE
MERTAZEDOTERVEIRE ., 2575, nc—OSIEENAHEREEIE. 1nmPlE1 O nmlh
TOREITHY, FFIZ 1 nmB E3 nmllFOREITHD Z LNL, 2, Mo RE IR
10nmdE VW RES T OO0 nmll FTh LMD ER AR MBIt FEF(micro cry
stalline oxide semiconductor) ¢ESZERHA, nec—0OSiE.
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Bl ZIE, mofERET EMG TlE, b2 fICHER TEX2WIRAaRH 5, o, T /it C

AAC—OSIBITLZNLy MeEIFAFRULSTHAEENRH L, Z07H, LFTiEnc—0S®

FEEER ALy N ERESGE R H D,

[0236]

TOEXHIE, nec—0SiE, e WAE 1nmllE1 O nmPL FOfER, i1l nmll E

3 nmIL FOEE) (CBWTHEFESNCEAMMEEET 5, £72, nc—0Sit, B2s Ly NET

ﬁtaajﬂi WHRAMER L S 7w, Fod, R ClREmEN RS2y, LER->T, nc—0S
CIONTHEICE > TiE, a—1 i ke OSIESEBRIY LERE X072 0GERNDH D,

[ozsﬂ

B, Ly b (/R MTTERAMAFHAIMEEAFS Wb, ne—0S%, RANC (R

andom Aligned nanocrystals)afF+aB{YEEAE, F7-IEINANC

(Non—Aligned nanocrystal s)ZfF7 2B LERLESZLETES,

[0238]

nc—0Six, IBEERIEWFERS D SHEAPEO S OB EERTHD, TDH, nc—0S

Z, a—1ike OSSOILERIYFERLD S RMGHEMBEIMIS 25, 2771, nc—0S

XL B vy METORE AU HRBMER A SRy, £07%H, ne—0Sik, CAAC—0S

&L ARTRIGENBE R E L 72 D,

[0239]

(a—like OS)

a—like OSiEinc—OSEIFRERIDEERLEOMOMEELET LMD EERTH D,

[0240]

a—like OSIE REGTHALEREETHD,

[0241]

BlziE, a—1ike OSIE, BFRHICE > THAEBOBENREONIEENH D, —T, nc

—OSBELUPCAAC—OSIE, EFHICE ORI OMENZEAERLNLZ, BIG, a—

ike OSi{Z,. nc—OSBILUCAAC—-OSLIERT, REERETHDLZ EBRbND.,

[0242]

T, BEETHIED, a—1like OSiZ. nc—OSBINRCAAC—0SLEATEEDE

VHEETH D, BRRICIE, a—1 ike OSOBEL FUMEROBEKLOBEDT 8. 6 %L

F92. 3%RMTHD, £/2. nc—OSOEEBIVNCAAC—0OSOEEIL, [ UKD HfE

BOFEDI 2. 3% E100%KRMTHD, HIEMOBEED 7 8 %A Th 5B FEIKIT

T 52 L BEPRETH D,

[0243]

BZE, ITn:Ga:Zn=1:1:1 [R74] 2T EEEICBO T, ZRRGSES

EETHHEMEEINGaZnO,DBET6. 3567¢g,/ cm®*Ths, LoT, HlziE, In:G

a:Zn=1:1:1 [JFFHELL] 2By Eaficiksn, a—1ike OSOEEILS5.

Og,/ cm?®PUES5. 9g,/ cm? K EThHs, Fi2, HlZiE. In:Ga:Zn=1:1:1 [J&

FHE] AT TR SR BN T, nc—OSOBERBLIVOCAAC—OSDEEIXS. 9¢g

S em?PlE6. 3g// cm® Rl ThHD,
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[0244]
B, R UM OFESEBHFELRWGS ., EEOBI S THRO RS HES A MAGDLED Z LI

D FTEOMEIC I 2 BASSICHE T 5 BEL AL 2 2 L1 TE 5, FrEOMpL o Bfss I
%?é%ﬁ@ﬁﬁﬁ@ﬁ@é%%%%ﬁﬁébﬁé%émﬁLxxWEﬁﬁ%%mfﬁ%%n&imo
L, BEE, WRERIR D D WO BRSSO TR S 5 Z LM FE Ly,
[0245]
PLED X 51z, B8 RE, a iaigiEa L 0, ZNZEN a2 595, 728, Bk
AT, 2T, FESRER D EEE, a—1ike OS.nc—0OS,.CAAC—0OSDYbH,
“HL R OB TH - TH LV,

[0246]
(EREDEHES)
AREMROTERETIL, REEEAHZ 2 FEREBICOWTHIT 5,

[0247]
BlZE, REEEI ey ((Taky v Za=y b LIRS ICHARAEN, 7By )
DRIV EE 2T — 7 (I mbEte.) PEdSnd, ey HhiZid, CPU, GPU (Grap
hics Processing Unit),PLD(Programmable Logic D
evice). DSP(Digital Signal Processor),MCU Micro
controller Unit), ZAFZALLSI, REICRERHS,

[0248]
<<CPU>>
M2 0 ZCPUDHRGIZRT7ay 7 THS, K2 0IR"TCPULI300E CPU=27 13
30, NU—<3—VAr b=y (PMU) 133 1BIOVELAEKL 3325475,

[0249]
CPU=7 1330k HEEE1307, Yarssahvr% (PC) 1308, "4 7F4 1
VAZLIB309 . AT FGA LV AZT 310, BINEEREE (ALUAr i thmetic |
ogic unit) 1311, BXOLYRAZT7A11312, %i@?%&ﬂx1333%ﬁ
T5, CPU=271330&ABEKL332ELEMOT—FDOEEEZ, 7—F /321 333%9
Thivsd,

[0250]
PMU133 1% »"U—a>tr—751302, BIUOU—RAAvF1303%FT5, AR
13321, F¥yvi=2AEY1304, "R F—T7x—A (BUS 1,/F) 1305, &
TNy T —Tx—A (Debug 1/F) 1306%4675,

[0251]
FEHEOTHE 1 OREEEIL, Ty v 2 AFY 1304 CEATHIENTES, ZhICkY ., miF
BLIOWHEEOHEMENZ T, ¥y v 2AEY 13 040REEBARETHDL, £o, Frv v
VaAEY13040MEENERTSZ ENTE D0, NI KEEENRCPULI300
BT ENTE S,

[0252]
HEEE1 3071, 7aZ 767021308, XM TIFTALLVAX 1309, AT T
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LYP2%1310, ALU1311, LPRXT7A11312, FrviaAiAE)1304, N2
AV H—=T2—A1305, T F AL H—T2—21306, KO U—a>tr—51302
OMVEEHEICHIET 2 2 L T ANESNET 7Y r—varhlo7ms I MEEnNsme %
Fa—FRFL, ETT58EXHT 2.

[025 3]
ALU1 31 1%, WHEE, mEEE 2 EORFMEEEAIF AT OMEEZHT 5, Ty v 2 AT
13041% HRABEEORS VT —4 &2 —RICFE L CBEEEE T 5. 7277200413
0 81, WIZFETT DM BOT RULAZRET HIHMELHFITLLVRZTHS, 7ok, M2 0T
RLTHWVRWD, F¥ v a2 AEY 13041003, F¥vyr=2AEY 13040EEZHETL2
= VEIRBERIT 5 TWD,

[0254]
RATFGA VT AZ 13090, e T —Z 52— RICRRET2BELET 5, LYAX T 7 AL
131 21X MHALVIAZEZEDEBDOLVAZERLTED, ALV AEY DDA HSNZT—
. FEITALUL 31 1 OBERELABOMESONZT — 4S5BT ENTED, AT T4
YLUAZ1310F ALU1 31 1 OEFEMBICFIAT A7 —4%, FIFTALUL1 31 1 OEE
MERORERSG SN T — 2 72 C e —BiICEE T 2 M2 H 9 5,

[0255]
NRAAVH—=T2—A1305{F,. CPU1300LCPU1 30 0DHERICHHEAFEEEE L ORI
BILTF—HORKELTOBREET D, TNy T A F—T7x2—2130 6%, 73y 7Ol
EATOTDOm A CPUL 300CANTHODEZORKE L TORELET 5,

[0256]
NU—=AA »F13031F./8U—2>a—F1302UNDCPUI1 30 008HT55HEFE~
O, BIREEOMIE 2 HIET 22T 5, CPU1 30 01X%00hDNRNT—RAL U EHLTE
0, RU—F—F ¢ 7 ENDEEIL, OMm1 ONRT—RAL AZB LTS, [H—0/RU—FK
AL NBT HEEEIL, NT— AL v F 130 3L TCEBERBEOHENHIESIND, NT—m
Fr—5130 23"V —AAvF13030FELHIETLEELETH, 20X REFREHY
ATFLEFTHZET, CPUL 300, XU =T 4 T HEITHIZENARTHL, NU—F
—F 4 T DRWAUTDONT, —FIEZFT CTHT 5,

[0257]
EFF, CPU=7 13300, BREEOMHIGEELTLZXIAILTH, N —a2rs12—F130
2DVIALNEET H, IRWT, CPU=T1330MmbAT—ar ha—51302~, /87—
=T 4 T ERMTAEOMSERED, IRWT, CPUL 30 0RNICEENLIERML AL L Xy
Yy a2 AEY 130408, FT—HOBMERET S, RWNT, CPUL3000BFET LT —a b
12— 1 30 2ADOXFEEEA~OEREELEOUIGA, NT—AA( vF1303ICEVELIND,
WNT, BIAMEBE BT —ar bra—F1302CAHENRDHZ LT, CPUL300B8HFTHE
FERIEA~OBERETLOMIEAIEI NS, 0B, XU—a2  a—F 13027 Z5RITTE
&, MBI T ERCT, FIARME GO AL LT, BEEEOMGAEIEIND 2 A4 I
BB AEHNICLTH IV, RWT, ZFEL DAL BT — X OERYEBETS, £, F¥vi =z
U 1304Ti #Hl2E 74 My 7 FRTEEL TWAHEEIE. NVM2 007 —%% SMC
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10— R7T2, WR\NT, HIEEE1 30 7B 2MaORITRHHIND,

[0258]
<<RFIC>>
Tty to—flE LT, RFICKODWCHMAT S, RFICIE, REFZZ, EBRT 7| MR 1
DF v 7% L LT TWAD, RF 1 Cld, NERICEEERKZA L. LB CHERERATE L.
AL TEE, B 2T BAEE 2 H O OOMB LB HROWZ 21T b O TH D, 2O LI NS, R
F 1 CIZ. Wi X OFEBEREFAID = I8 0 B OB AT O EIRRFES AT L72 BTN
HZEWHRETH S,

[0259]
X2 11X, RF1CO#EEBIZRT 7y 7K THSH, RFIC1400iEk, 7751404, %
M1 405, TELEAK1I406, EHARKI 407, ZHFEK1408, wHERKEI4009,
RAM1410, ROM BABRVEMAETY) 1411, Xoy7 V141252875, ZibD[H
Bid, MBS UT, BUET22 08 TED, #HlZE, REFIC14001E7 277 4 7HTHLN,
Ny7F Y141 2%HATHWRNWANy Y T7RLFHZ Ly TE%, 22T, REIC140010%,
TrTr 14045 GATRBEOEERIEECHLN. T U7 F 140455 RV EERERSR
FIC1400¢MESZELTED,

[0260]
FHEDOTERE 1 OFLEEEIX, RAM1 4 1 0ICEAT 22N TE S, EfOFRE 1 ORBEEEILC
MO S [E# & DBFEREN-ZHO. RF1C1 400180 BE 7o 228 b5 2 L7 <,
T 7140 4AUNDRIKEE 1 OF v SIHAATL Z LRTE S, F v 7, WEFRIOS Utk
BEDT T 5140 4NFESHTWD, F—FDEEFERIT, —5 0 aA LadmilE L CHAER
Wk TR RAT 5 B A G, BEBRAICE > TRET 2EMFHES A BRAFMHLTE
BT 2BE TR ERNS D, AEMOWEIZRTREIC1 40 0iF, WTFhoFUIcHWAZ &
ARECTH D,

[0261]
TUTh 14043 BER1420CEESNET YT 1421 EOMTERES142208%
ZRETHIEDOLOTHS, -, BHRERK 1 4051F, 7771404 TERESZZETS
LI RV AEREN D AT T AR, Bl R, P 2 fEEEE L, BREBHCRIT DN R ER T
R, BRENTEEEEZ LT 52 L CANEBEEERT L7200 EE TH S, ks, ikl
1405 DASMUELZHAMICIE, VI v XERAZITTH LWV, Uy ZEEEEE, AR
EEORENRRKE <, NEAERBENKEWEEIZ, BB EOBHEBEORIKEICAT LW
LD ICHIET 272D TH 5,

[026 2]
EBEE 1 40 61%, ANEBENOLE LLEBREEAZAER L, FERICHIET 5720 DEKETH
Lo 2B, EEEEPE 14061 WEICY By MEFBAKEKAFLTHTH LW, Uky MES
AERRIEIEIE, ZE L BIREEON D EA 0 2R A LT, mEE1 40 90V &y MEBEART
LR THS,

[026 3]
R 1 40 71 ANZREFE2EBRRLET 22 LICEVERL, ERESFEAERT 57200
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EECHD, T, BRARK14081F, 77+ 1404n6HNT 2728 U TERETH
T DDERETH 5,

[0264]
FRPREIEE 1 4 0 QVHEME T A L, WHAITH O DR THLH, RAMI1 41 01%, Ahsh
EIERERRET DRI CHY, (77 2—4, FIFa—F, RIAN, REEEREEET D, £z,
ROM1 41 1%, EFEFES (1D) EAEEML, LEIISCTHNEIT ) TLHODEETH D,
[0265]

(EREDTEHE6)
AEROFRE T, FREEMROFEREIOR LR 8 RESE A2 AT 58K N 1C
F o TEBIOEBEBFHLOFEIZONT, K2 2 XK 2 4 2 HWTHEHAT %,
[0266]

(FEERT N F )
X2 2 (A) X, ZA T THUEMT2ONDEIORENRG6 1 10 EEHKEZRL TS, K6 11 &
Ui, BlxE, B8 EER (DREEE T Eh0n)d ) FHWDLZENTES, El6 11 ki
W, BEEORBEER 6 1 220353 5T\ 5, [IEEER6 1 212i%, FRREORREIC R HaE iRk
BRELRITLILENTED,
[0267]
EHOERRER 6 1 213, FRFRASBEEER 6 1 3ICHENTWS, 2BEfER 6 1 3 L B HAE
COBERR (B A T 400 EH09,) 6 1ANKRESND, DEEREE6 1 41ICh>THFG6 11
ZUIMT 52 LT, BIRERG 1 25258 F v 76 15%&EMK6 1 15680 T2 LR Txs, K
22 (B) IZFv76150KRERT,
[0268]
F o, BEEIK 6 1 3ICEEROERE AT T LV, R 6 1 3 ICEERE SO EIRE A
AT FAV U TTRBIALIZESDEREML, A4V 7 TROBEEVIRTEZSZ
EMNTEDL, Flo, —RITHA D 7T, BROBAHL B < T ok, HEMILREEZ L
LT, KRBT AT & A5 S THIRPTE T 72 MK &2 BIHIERC I L 72 23 HAT e boi 2. o BEsEIR 6
1 3ICEBRECFERELRIT D LT, YHEMAKOBEHELHIRT A LB TES, Lo T, PE
WIEEDEFE A MR TH 2 N TE D, o, FEREEOLEENREZSODHLZ LN TE S,
[0269]
BEGEIR 6 1 SICRRIT A FERBE LT, N R¥y 7B 2. 5eVEE4L, 2e VU, 4FF
L<iE2. 7eVLEE3., 5eVUTOMEBERWSDZ EBGELY., ZOXHMEERANWD &
EHEINTEMEDP-L D EHETH LN TEAH720, E SDIZL 2 EWNORKRBENMZ S,
FREBIEA E LIS KT HZ &N TE D,
[0270]

(& 7-&Bh)
Fv 7615 5BHRBICEATAHNCONT, K2 3FHWTHAT L, ok, B, 8
TRy = FEFICHANAYy =L b, BHERMIE, S FED LA, - OIRIC
JEC T, BB OB DFET D,
[0271]
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BAEARIT, RANLC TR (2 L) 2B\ T, ERFEMOERBIIR Uiz P8 RS b i g i
DI OE L DR E D SHTEKRT 5.,

[0272]
23 (A) IZRT7e—Fv—b2AWT, BIRICOWTHAT S, fiLRICBW T ERRFEmO
TERBIC TR LT IR EE B A 5 5 BT AN FERL L 7214 nxééﬁligﬂi0>§%ﬁi (#:&;ﬁﬁ$§%5iié:ﬁ>ﬂ>ﬁi

SNTWRWE) AWFEIT 2 [EEAFEl TR 247749 (A7 v 7S 1), (&0 FEAFEN A
{THIET, ZEBROKY 22K L., BEHRO/NULEX L Z LN TED,
[0273]

WIS, BAEREEROTF T \ChMET 2 184 7 TR 21795 (A7 v 7S 2), £LT, &

BELT-F v 7ThlxEy 77y LT =R T b—Ah FICESTA T EA R TF 4 TR 2179
(A7 7S 3), FARYT A TIRIZBITLT v 7 &V — 7 L—AEOERIE, BRICED

A, TS, MEMMISUTHE L FEERINT S, B, V—F7L—AC

RAZTA  Z—R—PEMR T v T EHEASLTH LW,

[0274]

KNT, V= RT7L—bDY—FREF v 7 EOBEMRE %, GBOMM (VA Yv—) CEIMICESRT

5104 —RoF 4 7T 2175 (AT v 7S 4), RO, FReaReHns 2

ENTED, £, DAY —RUF 4 o 70F, R=VR T 4 IR0, Ty PRTF 4 7 &N

HZEWTED,

[0275]

DAY—RT 4 o7 a3nleF v 7%, =W F R & T an s TEIETRE (5—/1 LR

WS ND (A7 v 7S 5), HIETERETS Z & TEFHMONESHE CTHREI N, Fv7IcH

BN AEBEERLT S U — REHEGT D VA v — e A I RETHZ LN TE

KRBT KBRS (BEEOEKT) 2R T 228 TE5,

[0276]

KNT, U= FT7L—ADY —FEDoXWHT 5 TV —RDoXTHE 217729 (A7 v 7S 6),

Wo ZABUZ LD U — FOEEIE L ZICT Y > FEERICERIT 2O ATEAMIT 2 LD HEEIZITD

TEMTEDL, ROT, U—FEOEBIOREINTT 2 (TR 2177k9 (A7 v 7S 7).,
[0277]

WNT, Ny Fr—VORBEICHITNE (v—X%27) 2T [~v—F 2 7 TR 217725 (A7 v 7

S8). FL UMUK D RERCEMERREDE R E 2L T TR (A7 v 7S 9) KT,

BT ER T D,

[0278]

T, BERLULEZEBTMOFMIARX AKX 2 3 (B) 1737, K23 (B) Tit, EFHdmo—H# &

LT, QFP (Quad Flat Package) OFEBEAKEZRLTNS, K23 (B) IZ

RYTELELE 501X, U—F65 5B LU EHREEGS5 34 RLTD, FEEKEE6S53 L L
ThE, FRREMOFREBIIR U B E E 8 R E e P2 WD Z R TE 5,

[0279]

23 (B) IZRTETENG6 501E, BI2E7 V> MERG 5 22T 5ND, 2D LD BT

fh6 5 OMEEMMABEDLENT. FNENNT Y » MERGE 5 2 ECERMIICERShAZ L TF
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SRR NERT ST HEARK 6 5 4 DERT D, FERR LTZEARK 6 5 41, BT SICHWLNS,

[0280]

(EREDOTHRE 7)

ﬁ%%@ﬁ%;rﬁﬁﬁﬁﬁiti#%% BNy T U ENBT DB THEERICHWD Z & 23T
FLWV. Ny T UENET D E TS, RSO IR T RS E s REE A VD
_k?\%%%ﬁ®ﬁ%%ﬁ%éWL\Ay%U®$ﬁ% iR 22 nTEn, BRpIAEK2 412
AT,

[0281]
B2 4 (A) 1 ZHRFELER7 0 0 Th 5, BIFRFFHHAR 7 0 012, ER701, V=20 X702,
FoRERT 03, ~ULRT7 04, BRIER7 057282675, X7 0 1IIWNEHIZNNy TV | FLBESE
FIAPPEREE S AT H, FZRE 7 0 3ITIEY v TS AERIT TS L, BHEIE, 4 v F
VI g A2 A VAW TE#RAE AT D N TE S,

[0282]
AR 7 0 51, FHOIRIEA A L TERAE TS T 282 M2 5., B2, AT IisEE
Y. HhE o EAE Y BEY LY BEY Y BEY Y ELIZIGPS (Global P
ositioning System) BFZERKEL, M7 05ICHNLZENRTED,
[0283]
B 2L, BREIER 7 O 5 ORREE Y MR LB E O 2 S 2R 7 0 1 WENOHEEE 2, FrED
FRAE L Lbig L CHoriC D W E Il L7=3E ., Rk 7 0 3 OEE 2558 5, £721E, T & plr
L7236, R 7 0 3 DEEZRD L, ZOFER, HWEE MBS e BT HsRE il 2 &
MTE D,

U)284]
K24 (B) i&, #EFEFEK7 10 THLH, FHEHEFK7 101X, EFE71 1, R-H7 16, #BiE
$&/714\%%@mm~ﬁ713\xawﬁ717 vA T2 EERETL, EERT 11
WEZ ANy 7 U | RRBEE I EREEA AT 5, BEFRE 7 1 01X, FBRETRRET7 16
25 2 LT BEMAEANTHZ LR TED, F, BERABIT D, SETEANTHRED
HOPOLEIEIL, FERETERB7T 161N DZ LICKVITHIZ N TED, Fio, BERZ 7
1 4DEEICED, BEROON, OF FEIER, il 7 1 6 ICRRSNDEBROMEBEEZU) Y HEZ D
TENTEDL, BIZIE, A—AAERREIENS, A A =a—BEICUV LD ENTED,

[0285]
K24 (C) X/ — MIR—=YFLara—F720ThHo, EEXK721, £RrE722, F—R
—RT723.BAT A TTFAARAT 24F5FT 5, EERT 1 LIINENICA YT U | SREEEE
TR EREE AT 5,

[0286]
X 24 (D) FA—INEF 4 AT VLA T730THD, A—TNVET 4 AT LA 7301, EEHRT
31, EK732, ¥—7AT735, NuFT VU736, FRE7T37T2EFT5, Nv5 U 736314
BERT 3 LIS N TV D, Rl 7 3 TIXERT 3 2ICRIT 6TV D, ERT7 3 21F, JE8K
HEE, BRREEER, RBEER EXEOETHMLENET S, =77 355N LT AT U7
BOMMLERT 3 2NOFERET 3 7TBIOCEFIMEINIEEIN S, FrE 7 3 7 I BRI

41



WO 2017/158465 PCT/IB2017/051279
Lo THE SNEMBEDREBOEHRNFTRIND,

[0287]
T—TNBTF f AT LA T 30RENRT 32 HATEFTTH L0, I AT BMEREOIREKRSE 5
TEOBEERMLIND Z L T, HHEZIT I AT AT LA T3 052BETAHZENTES, *
o, A—TNAFT 4 AT VLA T 304%, BEWT 3 1VICEERY, By, nEER ), 4
e VEOEMEE L EZTTH I, BIZIET = NABT 0 2711 73 0%, AR PIC K
ST, EAFEOAERERZES L, R 73 2NOREEBICTESES, £, 29— 185 0 %
TLA 7 301k, BRESIC X o THOFEMARICEG L AREREEE L TH Xu,

[0288]
24 (E) ZETAHATT7T40THD, ETEBAT7401F, F1EKRTA1, F2EKRT 4
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[F1]
| Active (u W/MHz) Clock Gating (uW) Power Gating (u W)
CPU core 16.5 11.6 0. 006
8kB DOSRAM 11.7 1.43 0. 003
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212, INFETIWESINMOKEIMC U & ARERFI TRIEL =T v 7Ol E R, #2112
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T EnmER I N,
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[#2]
A B C D
Technology (Si) 130nm 90nm 90nm 65nm
Memory device FRAM Spin RAM N/A OS memory
Clock frequency (MHz) 8 20 16 30
Active Power (mW/MHz) 170 145 28.3 28. 2
Standby Power (mW) 0 1.22 0.32 0. 009
100K-cycle in 1 sec {(mW) 17. 00 15.71 3.15 2. 83
10K-cycle in 1 sec (mW) 1.70 2.67 0. 60 0.29
1K-cycle in 1 sec {mW) 0.17 1.36 0.35 0.04
(775 D7 A ]
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VIURAKE M3 4 FFovAZ, NWL . NWL_ 0 BogR, NWL__1 B,
0S1 N AZ PCL  Ed#. PON1 55, PON 2 E5.RDA E&.
VCcS  E#%.VDDM  E#.VHH  EH.VLL EH. VPC EH.WDA
7. WL Blfg, t 1 ezl t 2 ezl t 3 ezl t 4 Wizl t 5 ezl t

6 ezl ¢ 7 %, t 8 gl Tacl rooox& Tac?2 APPSR
Tdr 1 Mook Teql Foovo2m#Z T1d1 roovox#Z . T1d2 K
S92 F . Tpel Moo RHZ, Tpce?2 cNFovakx, Trl N H T

r 2 NovoxZ Tr3 hoovoxZ, Tr4 roovo24. 10 SMC. 20
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ik, 224 ffxik, 230 Fefb-8ik, 230 a Fefv -8k, 230D Fefb.
WEE, 230c¢ Tt -8k, 240 a EER, 240D BER, 241 Hb i
B, 250 fokxik, 260 BEMKR, 280 fokxik, 282 MR, 300 AR
301 FfoitE, 302 fofxik, 303 fofik, 304 fefxik, 305 Hb i
A, 310 77,311 757,312 757,313 F57.320 B,
321 Bifk, 322 HER, 323 EEMK, 324 kA 331 757, 3
32 757,333 77, 334 757, 341 BBk, 342  FERR. 343
BlfR, 351 vxb, 352 Fy xR, 353  AHieEik. 354 K
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