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2E(61) WA EWA2E(63)E 05 ERA~Eo|Th, 08 EWXAHE QX uolA szt =9 AlolE
2t A%, & R4 AR 9 AT NOSRANE A A5} 019 Arhs 54 Abgete] delde] gl
AsE 719 Az Wl FAFoRM, MABY vEdzA AT + Uk,

N

rlr ol

¢}

T 109 (A9 719 2B A £ e 2 TS & 109 (B) 378 NOSRAMe| A =Ex &=
= 5o = 119 (A)ell LtEFA 2T NOSRAMel Adsle 3Zolojx £uh, X 119 (A)ole EMX2E(61B),
EWA2E(62B), B &% 2AH(64B)E E5S 719 IZ(31A)E YEMAT. EWA2E(61B) 2 EWAAH
(62B)&= 0S E@A| B0t EMA2E(6IB) % EMA2EH(62B)E AR T2 Fd HtmAZFo] wjxEE 0S
EWAAEHolOL 31, Te Fo HtL|Fo] wixEE 0S EUXAEololk Frh, V]9 IZBINE VEE
HIEA(WBL), #58 vEMoZA 7153k A (LBL), 7158 J=d(L), 58 =M (RIL), 224 (SL),
9w Ao EM(BGL) O H&EHE oE yERd Zlojt).
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[0100]
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Y

1091 (M)9] 719 32D H8 5 Adv =2 P4 = 119 (B)ol vebd 3T NOSRAMS =3t 3=
. = 119 B)dd= =97k g2 golHE AT § e 719 FZ(31P)9 7Y IRGBINE
7191 B Z(31B)E YERAT. = 119 (B)dl EMAAEH(61P), EMALE(62_P), EWA2E(63_P),
£ 2264 P)E 33 719 I Z(31P)9F, EWAZE(61N), EWA2E(62.N), EARA2E(63N), L
g 264 NE 2 719 FR(31INE HERINAT. 719 SR B1P) B 7Y FR(BIN)el 2= = 7}
WA ~E = 0S Eaﬂxa Eolt}. 7|9 3]&(31.P) 2 7] §]i(31 Nol| X35 2 ERNXAHE A2 thE
of REEAFo] v = 05 ERA2Eoloje Fi, e Fo] Nt Fo] wjxEe= 0S EWRX~Eo]oj F
719 3 2(31B)+ 715§ ¥ EMWBL_P), WA (LBL_P), 7]=& B EXWBLN), ¥iA(LBLN), 7158 9=
(WL), 58 JEXARIL)C HEEE dF vebd ZAolth. 7)o 32 (31B)& =7t t& dHolEE FXst
, =27F O & dlolEE wjd(LBL_P) % X (LBL_N)o| #&53 & 3l

o
o 9,
H

s

Bopx SUooi fm oo 2 ot

12 A3 32(42), W3 32(43)(43.0, 43_F), A3 32 (44)9 F2d U5}
S FzxsE AdgdAE, oslE folstA 7] sk, wrEA ]l i?ﬁ]—b A EE9] JS4E =
T 120l A Al BEF FAHoRA, 719 F2H(30_1 WH] 30_4), AxtF F2H-(40_1 WA 40_4)
|21k, 719 I ZR(30_1)9 A4t F2H(40_De] =3 2 7Y ﬂi‘ﬂ(so 3k Aat 3= H(40_3) 9
S0 A EER A gdEdct. 719 32 R(30_2)9F At sZF(40_2)9 =3 # 719 3=
B ZH-(40_4) 9] 3ol Ao dAal BEER0) Ao Agdin),
719 2 5(30_1) & #A(LBL_11 WX LBL_IN)dl A&d 719 2 (31D)E 2shsit. 719 25 (30_D = 7F
FA dolE Wy, WA WE X%, 719 3Z3(30_2)% HlA(LBL_21 WA LBL_2N)°l FH&HE 7] =
(BDE xgsitt. 719 F2H(30_2)E 7FA dol"H Wy WA W& FXse. 719 F25(303) & wijAd
(LBL_31 WA] LBL_3N) el A&% 719 IJ2EDE 283, 719 2R(30_3)= 7FA dlole (e WAl Way)
2 fx8th. 7)Y 3 ZR(30_4)= WA (LBL_41 WA LBL_4N)d] H<&% 719 32 (31)E g3t 7)Y 3=
B(30_4)+= 7FoA dio)le (W, WA WS #A 3},

il
o,
QL
i
H
i
o
°
H

T O el oy

% 1204], #iA(LBL_11 WA LBL_IN), ®jA(LBL_21 WA LBL_2N), ®jA(LBL_31 W= LBL_3N), % wjA(LBL_41
A LBL_4AN) o2 Yeld uAH(LBLy)2 Aol A= 719 3 Z2E9 olgFd U+ it 2RE ddse= 4

ko 2 AREE wjAe] sttt e A(LBL) S ¥ wWEkoz AFEE wjAuc ok, ez ajd

LBL_11 WHA] LBL_IN), ®HA1(LBL_21 W*] LBL_2N), ®HA1(LBL_31 =] LBL_3N), 2 w®jAI(LBL_41 WH=] LBL_4N)2]
71*& SFS A = o], wlde FHhde 8TEHE HMIE AL F 7] wEdd, &n deg H@ g
AM &8 4SS =g 4 k. I 7|9 REDERY YA F2o g s dolE e #ES g
o2 st F 9},

2

b FRREU_DE A IZU1D), AE 2421, Wy 3=2(43_1), AF IZ44.1), dak 32 (45
)2 Eosith. YA IFZ41_1D)E 8 A (LBL_11 WA LBL_IN)S E3le] 7]9] 323 (30_1)o E3H = 719 3
2EDEYE A5 7bEA dHolH Wy WA WE FrAgek. Ak slZ42_ D Aol A& (Isel _0)ell o3t
Aojdn, W F2(43_1)= Ao AME(gsel_0D)oll 28t Aojdr;. A3 F2(44_1)= A A& (wsel)oll
ozt AojE ., A4k FR45_DE A4E dolHA)9 AF IJ2 (44 _DE AHE s "ol tlste] A
3} Al AelE Faste] &9 dolE (MACH)E &3 3},

A FZH(40_2)E #H I R(41.2), AF 3 2(42.2), WH FR(43.2), AF F2(44 2), AX FZ(45_
2)2 T3, #YA 3 E(41_2)= ¥ (LBL_21 WA LBL_2N)S E3ate] 719 325 (30_2)] EgEE= 7)o 3|
2D EYE A5 7EEA HolH Wy WA )& FrAgek. Ak 32 (42.2)= Alo] A& (Isel _E)ell o5t
Aottt Wy R (43.2)= Ao} A3 (gsel EDell €Jsfe] Alojett. Mk 3= (44.2)= Ao} A& (wsel)el
olste] AojE ., A4t FR(452)F AE HolEH (A9 AF 2 (44 2)2 HHE A "ol Ut A
3} Al AElE Faste] &9 dolE (MAC2)E &3 3},

A FZH(40.3)E #H 3 R(41.3), A3 3 2(42.3), WH FZ(43.3), A3 I 2 (44 3), AX FZ(45_
NS FIET. YA FE(41.3)= HIA(LBL_31 WA LBL_3N)S E3dte] 719 3] 25-(30_3) E£3H= 7]9 3
ZEDHRFE #5S 71 dolg (W A W& FA. A8 g2(42.3)F Ao A& (Isel_0)ol 23}
AojEck, Wy 3Z(43.3)5 Ao AT (gsel_02)0] 25te] AojHTl, A 2 (44 .3)E Ao A& (wsel)d

—
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[0107]

[0108]

[0109]
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[0111]
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ofsto] AljETt. AL 32 (45.3)= A9 HlolE (At A 3= (44 3)= HAEE 7hEA] vlolElo] tisto] A
3 Azt Aels FAstel 9 dlolE (IAC3)E FH AT}

AR IR0 D= HA R414), A% 3=U2.4), W 3R(43.4), A% 3=U444), AL =45
45 et #HA 32 (41.4)% A (LBL_41 WA LBLLAN) & B3te] 719 3 25(30_4)° 23= = 719 3
ZEDRYE @53 7HEA dole (W, WA W& FAST. #Ad 242 4)E Ao NS (Isel Bl o3t

AolEth, W FZ(43.4)E Ao] AF(gsel_E2)d 25te] AojATt. A3 32 (44 4)= Ao 2 F (wsel)l
olste] AlojdEt. Ak 245 4)F AH dlolH(A)SF AF Z (44 )2 AelE 75 R dloEel disle] A

3} Azt A skl = doHOACHE =3t

&= 130l = 120 yERd 7 A T AXel] A Beld AES dEhldv. Aat B2 (45)0 M=
5 ALK B2 &5 51 A2 T0 WA AlZE T6)ol we} 7k dHolB7F sw5al, A= dvleolH
(A) WA 4= dlolef(Apeke] b A7 e, 25 VB (UK F34E Folv TSR FomH,

Axk Ao a&sts =RE S Qv

A2 dolE(AE = ANE(CLK)d we 1%koz Asst= A9, 715X dHolgrt &35 E w4 (WL, WEL)
o fHolHE n&o R A3 Part rt.

wj A1 (LBL_11 WH*] LBL_IN), w4 (LBL_21 W#] LBL_2N), ®§41(LBL_31 th*] LBL_3N), ®jA(LBL_41 W*] LBL_4N)
S B3t 7FEA HeolEH (W WA W), 7HEA dlolEl (W WA W), 7FeA dlolE (W WA Way), 7FeX] o]
Bl (W WA a7 A 3124121 WA 41 4) e FAgh. A1ZF T07E k= 7R dlole (W WAl W),
7R welH Wy WAl Wao), 7FEA dlolBl (Way WA Way), 7FA] dlolEl (W WA W) o] a5 2zt 7)o 3=
Fol A Bl FAEHRE Fi, FAHOR FYEojE Fr}

AlZE T1ell=, Aol A (Isel_0)ol oJate] HA = (41.1), WA 2413 RFE 7F5A deldH W), 7H
2 delH ()& Aeech. Ao 2&(gsel 0DE H #AER sho], A3k |2 (42 Dol oJste] Aew 7p53
dlolE (W;)o] t-&3k= A9E wia oL ol Fasch. oo, wjAWoL) e Fx-& A&Ee viep o] ukog
b =

AlZE 1295, Alo] A& (Isel BE)ell oJste] 2] 32 (41_2), #fA] 32414 EFE 7HA vlelE (W), 7H
2 dolg ()& Aadtt. Aol Ad(gsel EDE H dAE2 dlo], A 3= (42_2)0 <Jsle] Aed 7153
dlolEl (W) ol t-&3k= A9E wiAEL) ol FA3ch. oo, wlA(WEL)9] F4-& &3 viep Po] udkog
T 4 itk 3 A7 T20l =, ko] AlZE T1o] FxE vl (WoL) o] 7FER] diolE (W)oll h-&3sts dE

AE 82 (441 WA 44 o] T Ao A5 (wsel)ol sl Wakali, b H= (451 A 45.4)0] T
AT Ak HRUEL WA 500N s 2L AFA delE (e me A5} A A FAse] £ dol

E] (MACL W1=] MAC4)E <AAksic),

1

AlZE T3, Ao A=(gsel 02)E H e 2 sho], gk 32 (42_3)°l ofsto] A= Al el (W) ol o

]_
E AYE wpA oL ol =43k, oo, wAOL) e FAL A<dl ulel o] mko g e & Q).
TS AJZE T3, k] AlZF T20] S E wiAWEL) Y 7FEA] dlolE (W)l t-gsts AHE A 32(44.1

WA 44_4)el Fashe Aol Aa(wsel)oll 9t AFhsta, A4k J2(45_1 WA 45_4)o FFstct. A4l 3
2451 WA 45 4)elMeE 2e 7R dolE (ol WE A3t A AYES F3yste]l 28 dlolH (MACT WA

NAC4) S AAFgHH.

F

ol
o

°
S
T

hu
o

¢

)

F

A2t T4ol =, Alo] A5 (gsel E2)E H #HAE slo], @3 3] 2(42_4)9] ate] Aeig 7p=
sl AYE wiA(WEL)ol =3t  ojuf, viA(WEL)Y =4S A3k ulo} o] Loz S23dr 4= gl
T Al T4oll=, 4ol AlZ T30 SAE afAd(WoL) 2l 7k dlole (el dl-&-3h
WA 44_4)o] FF3tE Ao AE(wsel)dll olste] A3sta, AXF 32 (45_1 WA 45_4)0 &
2(45_1 WA 45 4)ollME= Ze 715 dolE (W)l wE A3l A HEES Faste] &3 dolEH (MACT WA
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[0117]

[0118]

[0119]

[0120]

[0121]
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VACA) & AArsttt.

AlZb 1505, Aol AE (1sel_0)ell o3te] x| 3|2 (41_1), WA F)Z(41_3)Z5H 7+ dolE (W), 7}
A HolEl (W) S Mgl Ao} A& (gsel 0D H HRE alo], A3 3= (42_1)0] st MAed 7p5x
JolEl (W) ol t-g3k= A9E wjAoL)ol FA3c. oo, wlA(WoL) 9] 5 A&E3d vpe} o] ukog
Fa = vk Ee AlZF Toell=, ok A7 T4ell Fd® wlA(WEL) 9] 74= dlelel(W)el dl-&ahe= A9E
Ak 3R (44_1 WA 44_4)°ll FF38k= Ao A3 (wsel)oll 2kl AFslar, A 2451 WA 45_4)° &5
ek, ARk B E(45_1 WA 45_4)ol A= 2 ZFEA] dlolE (W)ell e A3t Axt Hels Faste] 2 o]
E] (MAC1 W] MAC4)E AAbgtct.

in
N ofy

flo >

AlZE T6ol=, Aol Az (Isel_E)ell o)ste] 2] 3= (41.2), A 214 EHE 7hA w8 (), 7t
2 dolH (W) & ettt Alo] AS(gsel EDE H ez sfo], 3 3|2 (42_2) oJste] Hdelg 754
dlolE (W) ol t&shs A5 WA WEL) ol SHgek. o, wid(WEL) S SH2 &k ukep Zo] sk
T 7 Avk. EF AZ T6ell=, ool AlZF T5el S e v (WOL) o] 74| HiolH (W) ol t83dh= H9iE
A%k 3 E (441 WA 44_4)ell Fwshe Alo] A& (wsel)oll oJate] H3kstar, AAb 3|2 (45_1 WA 45_4)° &
oy, ARk =51 WA 45 4) el M= 2 Tk Al HolE (ol mE A3t Aat AdE Fdste] &9 dlo
H (MAC1 =] MACA) & AAkgTE.

f o
fru

Moz 7t dolHE ad&ox HIkshaA Azb 32 (451 WA

oJF AZelw, 7t Ao A% d
N 2 o] E (MACL %] NACH)E A%ket 4= Q).

45_4)°ll A A3zt AxS G8ste]
4% A2F 32 (45)9] FAA] g5 Yebd Aotk & Mo, 7FA g8 () (e W, Weell 4
23t 4 dHole (W)l A3t At AEE FPT 5 Y A FRUH) ] TAAE YRR ® U
=A F2(71), JHF H2(72), 2 A 2H((73)2 e, B4 32 (7)oA BAE dolEE s 3w
(72)°l JFHET. 7Rt F2(72)9] FYo] HA = (73)el FAF L, w4 SZ (7)ol FAlE ol e} 7k
S2(72)0A galPoza A AN Herh FHHd.  dA2H(3)E 22 ALK 2 gA s
(reset_B)oll 2l3te] Alolgty, A7) FAo® oM, 71 dole ()9 42 dole(A)e] A3} olate]

3t =9 HoHMAOE ¥ + Ut

e i

ki

T 165, & 19 (ME AFgste] Adst <Al 3|25-.(40) Hddl AT AFHE 719 F2H(30) 2 L FH
3R] S dEhd Aoltk. FAHeRE, & 15de TE 32(12), 5 3R2(13), Aol 3=(14), A
g B=(15), 7|9 B=(31), A% 3=(42), A 3=(44), & A 3= 45)F e

= 1500 Ve SR, £ selAE 7 528 Aelar] 97 Aol A%, A4 dole, W Fe
olE)7} ool Bmsl 7} 8= Alololq Az wT.

%169 (D = 159 e 7 TN 71 ARFGOE Aclss BB FEse] e =
169 (M), 719 AzLE0AM 719 AZ@BD o, TF AZ(12), TF AZUNE 55
oh.

TE HR(12) F TEF AZE ARERE 48 AEE Ase] /19 AzGDA EA dolHE %
7] 98 AE 2 Jle HREDEYE HEA delHE wEe] 9@ A5 4yed. 448 Axs A
& Falo] 7)o 8o Fitah.

% 169 (B)E % 1500 e 2t FHIM QA HRFUOE Aolss BHE FES] ekl wwel. =
169 (Bel 4t SZF (o)l ZFAE AD Hz(2), AP A=(44), D A Hm(5) o, Aol H=
(14), A2 B=(15), MANOL, LS Egleh, E3 % 169 Bols @ A=A, 13 H213) 5
e vehiA ekt

Aol AR ()= 9 HelE () Agste]l Qi AR50l FHAT. A AR(UE 719 HRGBDRIY
AEHE AHEA deleE dustel My AR (EASA Bke)E Fatel MIAGL) L MHGELC FFES
. RS HRMUHE MAG0L) EE AR S AEskn, AER dele (D(IET W, el FFhHE @
A oslzws)el AT A Bz5)E AEA delHme e dele(el Ash dug FYsta,

FED
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]
[0137]
[0138]

[0139]
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o5 (MAOE A 3J=(15) 83t A2 =15l = =8 dolHMAC) 9] FH S 3kl Al
AR . Ao ()M = 4 dolH(A)E 4t F25-(40)ol v JH 3.

HEEA] AA(10)0ll M=, Ao 3= (14)7F A4t A7k 85 doleE At 3 =5-(40) Wik A9 dolH=
A oAl 25 e v aER A B dolHE vheAl FA(10)9] 9ol = wel e ol
oA o A4t AdE AT & gy, EI A 2*X](IO)OHHE, ddw Sol Algsh= o] wiAd
& ko] 719 FRFe it IREE AVHer HED 5 7] Wik, Al a5 sHeEN BHE

=9 . agER kAl FR(10)e =, CPUel HiolE W & o]ife] HIE 29 ™ Atto] 7hes)
. g Al FREE VY eyt a?o}@ Asstz] wizel, 719 g2s AT = s vHs G
T 3 2 A3, BdE o] 7bsA dHolHE 719 JE FolA FAE 5 glo], 5] vE2EE ThE
2 HolHE dEshs SlaE A o 7] witel, av dEes 4 5 9

et vkeh #Zol, el o FEHle 29dtEa, SAEeHEAN Teshs vheAl AAE AT 5
ATk, Em 2 e o FEH= 2] d¥e] dibean, QAo HRA Ysshs wEA AAE A
ATk, E= Al S Zan, Aol EA Y)eshs wEA FAE Aled ¢ v

(AAEd 2)

2 £, ool ANFHA LER CPUI0)) olste] MaAsE Zawe] ate] ARE, WA
FA10)=A 2B Aol AYshe 9ol Bae) AT AP,

£ 178 CPUSl SJ3te] AYEE Zaoawe] ie A% dddeelEt Ayt B3] BAo ddE 47

S elolH 2 AHgatel AAS SR W WAH dolH g FAS 719 Fmvol Fustehs WS P
A% (AR Fu W wA 52), 4] delE s FHe 7o) fwiel Suack(ny ;v $3),
teon, (s U uﬂohzm AFA dolHE el Mme wi 9% sle] FA2RE 4] 7o) 5wt
A @ehlelE A% 5 5 2R 47] AEA HelHE FAlstn, A7) AEA delHE

8’
F-Yl
w
Q‘i

& CPUZF Q1 AF-(Ad 2279 7% &7 S6), Adedole= A4

adelgolg 7l A ool AP At H5 (Pl A4S 538t AEHIZ5E PG(IH] Alol’) A

2 AZF o E FU(PG AH old); dA S8). 1 AS-, Aol Ad T2 AYPS T AA

of CPUE PG AEIZHE Are F3sl= AHE % %‘r%E}(PG el AX]; A S9).
keiKe)

). DAl S8F-E ©Al S97HA]
©] 71Xk CPUE PG JEl= A, A A AAF A ZA A dE g s AT 5 gl

o=
SaeeolEsl AY Zeade] dAS Fas, Gadold el g AW AnE FAtE AR &
o wolEt AgAThR Fx

=
.-

Ad Zzage) Agel FuE ¥, AgTel A9H Y dolgF viel Wme) Ei 9% o] g A3
ehe ugea% CPUZE E1E A (e A% AAAE; WA SIDelE, A7) £ dolgE W v mi
S 7o) e olel A%; ©A S12).

8 ’
Aol AFHar, vl vy = o 719 ZAdl A (H
X

AR B SIRE @A Sk E3e wEgews, (U B oaeizolge] 4u Y @ wAL olAe
WA, CPUSl Slstel AQEE Qate] ARE dawdolEsl 44T F Advh. ¥ uwe] A Fejo) wEA
A weolyhy op el S a, A SEe] gl wheh 2n] Aol FbEE oy ol A Hlsle]

1= . A
- e A dEgow A Als FIT F At
x

A=, 39 Ael’e & 4 e (PU 305 E3He (PUe] dH& A e,

% 189 CPU(110)¢] A <E velugleh.  CPU(110)E CPU 3o (CPU Core)(200), L1(H® 1) 74X #H==z &
A (L1 Cache)(202), L2 7HA] wl=g] & (L2 Cache)(203), B2 <1 #H o] ~%(Bus [/F)(205), ¢ ~9x](210
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[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
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W= 212), A AIZE(LS)(214)E F33cl. CPU Zol (2000 = 29

mlu

#(220)& x3,

W2 QE H o] A5 (205)8 E3le], CPU F0](200), L1 1Al ®W=a] A=x](202), L2 WA w2 &=x](203)7F A
2 H&Ho.

iRy <AH¥E= AEYE AF(Interrupts), CPU(110)7} &= A S (SLEEP1) 59 A5 upel,
PMU(193) = &5 A& (GCLK1), 2 PG(+Y Alel®) Aol A& (PG control signals)E A 4?}5}.
(GCLK1), PG Ao A& CPU110) o] &= g, PG Ao AZE 39 29X (210 WA 212),
Aol gkt

9] 29 (210, 21D+ 7 ALA(V_VDD)(o]3), V_VDDAolgta F-E)o] tjd H<H(VDDD, VD)o &S
77y Aojgick, vke] ~91x](212)F ¥ AIZE(LS)(214)e] gk AH(VDDI) 9] FHS Alejgty.  CPU(110)
2 PMUC193) 0= 3] 2=9AE BahA] ek AH(VSSS)ol d&E ek, PMU(193)ell& 39 =X E F3HA] &L
AH(VDDD) o] Y AL},

mlu
mlu
o
<
Do
e

N

Z12H(VDDD, VDD1)-2> CMOS 3|28 F-& Aoltt. ZHSH(VDD1)-> A+ (VDDD) Bt} war, & AHloAe F-&
Aetolth.  AF(VDDH) S 0S EAX~HE 5 HQte]a, HeH(VDDD) Xt} U},

L1 A4 wlme) 42(202), L2 AN SIme] 43(203), W2 Bl 2R(205)9] 22e 9] Aoge & &
e A9 ErA Aol s} g W9 AL T 4 e A mre] 2

227 AT Ak, ol T 29 A= PG Alo] A& 9]t AlojF T},

ZHZF(220)08 HA2HA AFRHET. ZHEZEF(220)0= WY I27F Aedo] Jduk. oA, THZF
(220)°l wjste] Adsict,

T 199 EH€EF(Flip-flop)(220)9] = FE Yeltt. ZEHEF(220)02 =7 EYEF(Scan Flip-
flop)(221), WM<¢] 3] & (Backup Circuit)(222)E 333t}

270 ZYZE(221)S ==(D1, Q1, SD, SE, RT, CK), &= vy 3]2(221A)E x3sit}.

= dlolE(data) 948 x=oli, ==(QD+= oy &Y xTolil, =E=(SD)+ 270 HZAESR HolH
wroltf, =E=(SE)+= }\]E(SCE)-/] g =rxo EE(KE 2% 23 (GCLKD) 9] 98 x=xzou,
2% AS(GCLKD) = 25 W3 32 (2214)° ¥, Z:ZH THEF(22D) 9] o}lF 2 29A= F5F Wy 3
2(221A)¢ ==(CK1, CKBDol H&Hr, ==(RDE A AZ(reset signal)d ¢4= =cto|t},

AME(SCE)= 2270 Qlelo]E A&z elar, PMU(193)ell A A ETt. PMU(193)+= A& (BK, ROE A stct. 4 A

S (214)F AEEK, ROS AW AZEsle] A5 (B, RDE A4, AT@E W Asoln, 4%
(RO @AM e 5ol
Al B :

F22D) 9] I8 AL = 1990 A GeErk. ZFEAQ I8 golrege] FHlEe] e 9
ko)

3L

=
3L [e) A=
Z5E A8 & U,

weol 32 (222)% ==(SD_IN, SN11), EWHXAE (M1 WA M13), &% A22H(C11)E £33t}
EE(SD_IN)= 2= HZE folHe g8 xtela, 270 EHEF(22D)9 ==QD H&EEY., ==(SN1D)
= 94 ili(m)ﬂ A m=zolth., &% AX(CIDE =T(SN1D 9 dAgs §A4 817 Y3t 64 &Folr}.

EdA2HMIDE ==(Q1)8 ==(SN11) Atole] =% XS Aojgitt. EAXAEHMI2)E ==(SN1D9F =
Z(SD) Atolel &% AHIE Alojgtt, EUAAEH(MI3)E =E(SD_IN)SF :==(SD) Alele] =5 AHE Alojdt
ot EAAAE ML, M13)9] 2/22xF S (BKH)ol o3t AlojH i, EWA~H(MIZ2)Y /232 235 (RC
el oste] Aoj=T).

EWAAEH M WA M13)E &g 719 23Dl £3 Ef#A2=H (61 WA 63)9 7HA 2 0S ERA
2H M. EWRA2=~E (M1 WA M13)7F W Al EE ;%% 95 e, E@#A~E ML WA M13)<e] 9
AlEx AR (VB S Fgshe Addel H&Euo <

HolE EWA2~E (ML, M12)7F 0S EWA2~EHQ Aol wvpgdrasitt, X AF7F wl$- drhs 05 ERX]2EH e
Aol olste] w=(SN1D) 9] Aol Asts JAE 4 Jar, dolEe FAlo dHo] A AH|xA| 7] wlF
Zre=th, £ AAHC1D) Y A 9ste] dlolEHE AV|F37] w

o, MYl 8z (222) MIWAe] S 2
Bol, Wel Az (222 QAAOR AVS A5 Al far, ke AUAL dolEe] /S U HES T
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AT,

Wy 32 (222)9] EWAAEHe BT 0S EWAZEQ] Aol uwlg- wmighzsith. = 199 (B)ol uebd nis}
o], A& (M0S 322 FAREE 20 ZHEFE22D) Yo M 2 (222)8 458 4 9.

Wy 32(222)v 2 EHEF(22D)RY A 7 ulg- A7) wiiol, W] 32(222)F AFste Wl do] &~
A ZEEF(221)9 3= A 9 #ojols WA "art qvt. F WYy FJ2(222)F HEAe] ¢ &
Wy g 2olr}, T 2 THEF(22D)0] AT U 99 ddd WMy 3z(222)F AT F 7]
g, Ml R (222)5 AFIIE ZHZF(22009 WH eHFH=E 002 o 4 Jduh. wEbd wyd =
(222)5 ZHEZF(220)0] Alggozm, CPU 2] (200)2] 1+ Alolgo] 7lssttt. 19 Alolgo] 3k oy
A7y A7) wFell, CPU Zo](200)2] 9}9] Alel¥ S nag&=2 T 4 U,

B 3z (222)5 Algshd EIXAEHMID S 718 Sl ==QDol FrHE AR, ==l FHEH = =

zo 71 SRR AY] diid, 2 FHEE2DY] FAl W 92 flvk. S ] F=(222)8 Al
st EHEF (22009 Ao AEHoR AetHA &=

CPU =] (200)& A&nB] A A=A, od& 5o F= Aoy Ae, 99 Aoy e, Fx
4 9lth. PMU(193)+= QIEJHE A&, AE(SLEEP1) So 7]1Z%38ke], CPU 39](200)¢] A 4B A"
stk dE Bo] B4 B AHZEE EF Aold HHZ oldste A5, PMU(19)E 5 ﬁi(GCLKUO] A
48 AA s

g 5ol B T4 HEHENE FA FEHR oldstE Agee, PMU(193)E At H/Ev T ~AYES
Fast. odE 5o A ~ALLE S S A, PMU(193)+= A SH(VDD1)S CPU o] (200) e J=H3t7] ¢
ste], TY 29X (21008 222 3k, Y ~AYX@2IDE Loz sl HG(VDD)E AW ZYZF(221)9
golEl7} 245 ek Agtelth.  Fug AALHES s A9, PMU193)= 5 AN (GLKD) S Fuh4=

& AstAzin

CPU #°1(200)F & &4 HeH=5Y 39 Aold FeH= oldst= Afole, =7 &9
el 32 (222)0] WMdste BFo] PATE. CPU =l (20005 3¢ Alold FeHiziy 54 5
A71E Ao, W 32(222)9] dolHE 27 ZHEZF (22D AN 3= F2to] #3yAr),

= 209 CPU 3o](200)¢] T}¢] Alol® AlA29] A& Yetblder. &g = 20004, t1 A 7 A4S
BRIk, XS (PSEO WA PSE2)E #H¢] ~92](210 A 212)¢] Alo] AlZolar, PMU(193)elA AARAT. A&
(PSEQ)7F "H"/"L"d of, 9] ~9X(210)+ =&/L22Zo|th. AlS(PSEL, PSE2)el thaA % whzk7pA] o]},

(221)¢] HlolEl&

=
B4 22 AR E7

_W.L

AZE 118 A B4 532 A8 (Normal Operation)o]th. 9] 291x](210)& o], CPU Z=o](200)0l& A
H(VDDD) o] P ETt. A7 EHEF(221)2 4 4% FdEnh. ou, W AZH(21)E F4AE 8
7F §17] wjEoll, 39 29X (212)E QZo|a, AZ(SCE, BK, RC)= "L"o|t}. X=Z(SE)7} "L"o]7] wj&ol,
M EHEF(221)2 ==0D9 dolgE Axdstt. 3k £ 209 oo, A7} tld WY FR2(222)9 =&
(SN11)3= "L"e]t}.

Wl (Backup) A9 &Ztel| thsle] Aw3tty. F2F AlZF tle] PMU(193)+= &3 A5 (GCLKD)E AHA s, A
(PSE2, BK)E '"H'"® 3}, gl AZEHQI)E AEE7E Ha, "H'9 AZ(BKH)ES W 3 2(222)9
=3},

W] 3 ®(222)8 ERMAAE(MID7ZF o] Hal, 2730 FHEF22D)9] ==QD2] Heo gzt ¥ 3= (222)9]
EE(NIDO 7158, A0 EHEF(22D 9] =2QD7F "L'old =E(N1D)+= ZtE "L"o]ar, :=E=(Q1)7F
"H"O] ———(SNll)’E‘ an7]_ %q_

PMU(193)= A1ZF t20] A& (PSE2, BK)E "L"Z 3Fal, AlZb t39] AZ(PSEO)E "L"2 g}, Az t3o] CPU =
©1(200)¢] AElE= 9y Alolw AElE olsdit}. w3k AS(BK)E dA 7= ElolWd] 215 (PSE0)E A A
= ET}.

9] Alo]® (Power—gating) 1] F2tell thafe] Aty AZ(PSE0)7F "L"e] =¥ V_VDDA 9] ZdSto] A8y
7] Wiel, ==QD 9 dHolHE AdErt. ==(SN1Dw AlZE t39] ==(Q)9] wlolHE Al Fxg}.

217 2] (Recovery) A1) F2tell thate] Amdity.  A]Zb t4o] PMU(193)7F AZ(PSE0)E "H"= Fo=X, v4)
Aeld Fe=iE 27 A=z ok, V_VDDA o] Tl AlAtsar, V.VDD4d e Z ko] VDDD7F ® A

i

Ol
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(AZF t5)0ll A PMU(193)& A& (PSE2, RC, SCE)E "H"& 3},

EJRAZE(MI2)E o] ¥, &% 22 C1D) Ash7F ==(N1D9F ==(SD)ell &ujevt.  ==(SN11)7F "

H" 1D3_, =E(SD) o] A AsHETt. =E=(SE)E "H'el7] wiEel, 27 z%z%(zznﬂ d4e = WA 3R
=(SD) ¢ dHolg7}l 71&9tt. A7 t6e] ==(CK)ol 2 AZ(GLKD)7F E=Ed, 999 = 32 329 1

1E17P =D Z1=En. F ==(SN11D) 9] HlolE 7 =)ol 71=H ).

AlZF t7el PMU(193)& A& (PSE2, SCE, ROE "L"2 3o, glAWe Fzto] Fa9t},

0S ERAEE ARES Wy 3| 2(222)= 4 B A4 A dEo] BF W] wife], w=HE X HFH

mj9- Agreirl. w3 0S EWMAAEES AR W 32 (222)7F E3E (PU 3201 (200)2 E£8sk= CPU(110) =

Nof fCPU(E5E X)etal F& < vk, NoffCPUE R34 wEelE xFstal, sxfo] Edaszt 49 A

g Fge AAT F At FHEHEF(220)0S FASI = CPU 201(200)2] A% A3k, 4 dHe F7i7F A9

T

TS CPU 20 (200) & 9] AloldS & = A& 559 79 Z=vdS ¥gsldz Evh. 549 79 =d<l
o= A dHE A A% e EFo #9 29A7F AFHET. TS CPU =9 (2000 9] Al
olgS A FE Y Bl B 3y =S IIsloln Erh. o2 Eo] 7Y Aol"dS SR
e v TQled ZHEFE(220), I AYA(210 WA 212)9] AE 3] e 3 Alol® Ao =2
& AFsAE Frt.

I ZYUZF(22009 AHES CPU110)9] A ER =tk CPULI0 A, 39 Alol"S & & U= 39 =
Holo] AFT=E dA2Hol EHEF(2200& A8 5 ).

2 AAgH e g2 AA8EY Ae Ads] 25 & .

(AAEE 4)

B @AWQHMW% oro] Ao A dr st CPU(110) B WF=A] 2] (10) 24 At Al go|g o] x-&3h
T AE EdxAH Ao ddE At ddEA, ME e ] & é% Zte ERXAHE 45359
Agsts T diste] ddgsict. A7) FHoR Fgozy, wtkAl A A AFEE =Y F dd. ®
St M2 O W] 54 2te EWXAEHE A58t ATdoEA, vieA Ax IAHRE =d 5 3

o}
WA Ao gl Fzo AdXE = 219 YET. = 219 YEhd wEA FX e EWRAAEH(550)9, E
WX~ (500)2F, &F A22(600)2 EF3Hc}. 229 (AME EWAZH(500)e Ad Aol wheke]
dirzoela, & 229 (B)E EAXAE(500)9 Y Z w3k %Eﬂ_EOlE} oale Eo] EAA2H(500)+= &9
AA ol A3t 719 Az (31l EFHE 0S5 EWAAH, Ald godo AtzE WMEAZ F3H3
E E

=2

i
of M
% oﬁi
-0 0_L4
>
",
_m_.
HU
T
N
N
s
i
of
i
rlr
v

A2 1°ﬂ gaEt. 3 EIRAAEH(550)= oo Q"]%Eﬁoﬂ A AL
AA2E, F A FA4 9 YIS T EWAREO . E=F & AAH600)= 719 3]
(3D)ell :IL’% H= &% oAbl At

EWA2E(500)%= 05 EHA=Elo|t;, (S EWRAAEE X AFVL w2
ssto] 719 mEd 7]=3 HolE Aot He sk ARt S b
WE7F A=A gzer] s2ho] Bdashy] well, vim=A] Ao 4n) A5 44 -’F %DP.

-

T 2104 EWA2E(500)= EWMA2E](550)2] %ol AlFEa, &3
2| 2~E (500) 2] $1&el ATHo Q.

EWAAH(550)E 71#H (31D Az, 71B(31D)S o2 9] pd A& 7|do|th. 71#H(311)& n¥ 4
22 7|dololx Eu}. AEEE(314)2 7] (31D iy A3 (Burried oxide)ol] oldte] HA® AAZ(BOXE
olgtix 3, dE Eof At3t AE=d Aol uigAsity. EWAE(550)= ASIES(314) & A (4irfE) 3H
713 (31Dl ATH GAA A, A9 S0I(Silicon On Insulator) 7]3e] Al-F¥ ).

b~
Y
=
[
N
o

m
=
X

N
)
o
a1
N

g

m
=

SOI 7]sol A o) 71/ (31D o= 24t £eso2A 7sshs AdAA(313)7F Alsdtt. Z1¥B1DS 4 9

9(312)S T, 4 F9B12)2 EMALH(550)9] =del whet n® E= pP 8 =HAgo]l Fold oY
oltt.  SOI 7]sellM o] A de|Fell= Bb=A] JH(315), 2 Y Ee Eﬂﬂd FHozA 7sshs AA
& 99 (316a), AAFL G (316b)o] AsHrt. = A F9(312) Aol= AAZL FH(316c)°] AlsEt.

EWdA2H(550)= =314 e EoE 947 37k 4 99312)dd SHAA Al 5 Aok, AAZ

o
ofi

-9
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A2~ A9, 4 49G12)d 59 AHE g RN, EWMALEH(550)] 8 HAYS o A sk,
oZ HAFE ART & vk, wEkA d FAB12)0 Fo AHE Ao EA, Si ERMALEHS AlOlE A=
3L

FABl6c) el AHE FHAeR WsAgoRA, d JH(312)2 ERMAXLE(550)9] BE AE HFo2A
7Ied g . aEE EJIAAEHGE0)S £Y A4S A g . 53], ERALE(550)7F nAlE
A
3L

=% "o A o] SHol HAAABINE MASe] =HA(B18)E

=0 HGE Findow W Aa4 A9 Fo Frjs]
mpiol, EWAAE (509 & BAS AL 5 vk =@ AolE AFe] AAe JlelE %9 & ]
2o, ERA~E (550)9) 03X S4e 4D & otk

E9 EAA2E (550 pAYY EdALE 2 nAdY EAALE F ol Folojx Fuh,

EAAGI8)= Al 1 ACIE(GE AlolEtale o) d=So24 7ledhs 497F vk, E=R A 99812)2 Al 2
ACIE(RH AlolEftak &) A=o2M 7leshs 457F vk, 2 45, 9 449B12)0] 7hskes A=
AR A9 (B16c)& S8kl AT = Ut
[ez]
l

WA gH(315)0lA Ade]l FAFHE 99, 1 e 949, &2 g9 e =29 990 He AAY 99
(316a) & A A3} PH(316b), & FH(312) AAE Alodste Aol F&5HE= AAFY F9(316c) 2, A
ZA A o NEAE Xdste o] upgAsta, ©AR HEEg X ¥she Ao] ufRAsth. Ex Ge
(Avkg), SiGe(AE& AvlE), GaAs(ZF HlA), GaAlAs(ZF LF0)FH HlA) 58 LT3 ARZ FAsd=
. AA AR 89S Thete] A 1A E BN o ZN fra dFE Aoje AdYES A R
Slod= Eu}l. T GaAset GaAlds 55 AHgdowx, EWAXAE(550)5 HEMT(High Electron Mobility

Transistor)® 3dlo]®= =t}

AolE Aoz 7gshs BAAGIYNE v, o 59 0¥ =d4E Folste 94, T B4 59 p¥
EARE Folste das TP AUE oo WA AR, 55 AR, ¥w AR, B 55 A AR S
o BA4 ARE AET £ A, ®=F SAAGR)CE YA Aeiels T Ailel=g Abgslelw
=

ot

EE =] Al el Agrt AAET] giiel, 4] =dAe] Ans AHFGoRA, EdXAEH E
qAgE =24 5 2 TAReRE, mAA A3} BolghEeolu A3t wEY §o ARE AREShs Aol
vpRbA et e mdAd kS FHey] fleke] A Badleld dRuE 5o 5& AR A4S
AbgahE o] mighAetar, 53] Harls ARgshs o] Wdd el del A nighA sttt

AAE 9 (316a), AXE F(316b), R AAF 9 (B16c)2 e =4, & S0 YA HEifel= o
Aol =g AFete] Algstdr Foh. A7) AR FoEA, dFoRM Ygshs 999 EdAdS w4
F k. E3E o), AolE 5o Ysahe =AA(318)9 W B AOE ddwowx Teate dd
Aol SWel= Afol= @ Aol (SY dATolgtur $HEA VFsts AAAE AT Foh. ] T
doz oA, EAAGI)} A 99(316a) F AAF FH(316b)°] =F HEIF Hi As WAL &

ENA2E(550)5 Ho] dAA(320), dAA(322), dAA(324), 3 AAA(326)7F =AA o2 HFHo| AlE
wo] At

AAA(320), AAA(322), AAA(324), B HAA(326)0l =, dE 5] Atst A, Ashds A, 4
sl delE, dsh ded, Ash EFv, Ashdst dRvy, dapidst dFvwE, 23 4T o8 ARSSt

=
o

6=
f
Lo

w3 B gAlA A AbstE s de]Zoldt I A A Aawt iae] el B ARE Jhevla, dshit
s deolst 2 A Aarn Ao diEel B2 ARE vHv. B3 E WA Asbds &
Fulgoldt I AN AaEu Ao dEe]l B2 ARE Jhe7la, disiibsl dEFvjmeld 1 A CA
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Aanth Arel GHFol Be ARE s

A (322)= 1 ol F Xﬂ%ﬂ—t— EWAAEH(550) So& <lste] Arie dxE Fekdlels HustutozA
o] 7Iss VAR FH. dE & A4 (322) ¢ *o“?i% BE S =ol7] sty 38 714 AnHP) Y 55
AHg-E Hekst Aol st %%ﬂﬂ‘%* £},

wek AAA|(324)0 =, 7]$(311) T EWMA2E(550) ToEHE EWAA2EH(500)7F AlF3HE 9oz F4
v EEEo] SkEA] GEE dhe wEold s 2t whs AREShe Blo] niEA it

oo gk wigoid e 2t Tels, & Eof (WDl 2ste] FA A HuES AL 4 k. oY)
A, ERA2E(500) T AbstE BHEAE XS ReA] AR sV SRbEW, Y] REEA] Axpe] Ao
AstE = A97F Aok, wElA] EdX 2 (50009 EWA2E (550) Alole] FAa S oAEE we AlE

u

Shz Aol vpsict. ael SRS oAk o, FAMORE a9 ool 42 wolut,
40l UEE AT Bl HE Y AL FAYDS) FE A AL £ A A% 5 A2

= BEXoA o] W 257} 50C WA 500C 9] HolA 40 QAR $Aakgk o]
gero] AAA(324)0] WATGo R BASe] 10X10 atoms/cn’ 03}, HFEAEAE 5X10 atons/cn o] FtolW =

=

ek AAA(326)= AAA(324) B} fFH&o] WE Fo] npgAsitt. dE
mnko] upgbAleta, 3 wnke] o ulgAsitt. I o So] AdA(326)9
9] 0.79) o]3}7} wkgkAstaL, 0.6¥] oletrt v mpgAEtr. fHEo] u
Hi A Afelell 7= 1A 858 A Sl

So] AAA(326)9] HFHELS 4
H G AEo AodA(324) 9] HGA
Agg S0 AHgFo=A,

KR
y

?‘& A4)(320), AAA(322), AAA(324), = AAA(326)0)+= &3F 22H600) = EWBA2E(500)00 H
AA(328) 2 =AA(330) So] WiHE] Aok, wI =AA(328) 2 E=AA(330)E ST T o)
7158 ZEr. Ed Y0 EE sjdoRAe] Vs v EAACNE, 55 S FAA F
oAt A7 Ak, Eg B WAA oA widd, mjde] HEEE Eavt dAE

Ry
2 o]

L

=

m

x
Lo

o]

=]
T

4o jo ﬂ
N }oll
L) -11:

o

g 1
o) Rt WaoRA AEe A%, 2en wAAe] A9t FaRA Asie A% 9

=

=
s
a

.‘\1 aN me o I 1R

J}L

Zoa @ A (EAA(328), EHA(330) 5)9 ABRAE, 55 AR, T A=,
T4 AEE QB T A4 QRS dEow i HEFEe Akgd 4 . S

Ydoly E2Hdd 59 2gH AEE AFESE o] wEdsta, ¥aus ALgste Aol widz s},
T gFuEoly e 59 AAY =dA AER A4S Ao wiEAs Y. AAY =AA AsE AFEg
o2, HiA AFgE AR 4 Qo).

T
e
ox {
<
fo

o r\r r\r

HAA(326) B =HA330) foll wiAdSS Agdtde Foh. dE S0 = 21¢d4 = dAA(E50), A
(352), ® AAA(354)7F A em AT ol Agsol k. EI AAA(350), AAA(352), R HAA

(354)ell= =AA(356)7F A= Atk E=HA(356)= EWRA~E(550)el] HEEE FH1 EE Ao RA
o 7ee e, EE =AAG6)E =dA(328) 2 =HA(330)ek 2 ARE ARESHe] Aled 5

T3 & Bo] AAA(350)ZME, AR (324)9} vFAVIAR F4el ek wigod S 2te AAAE AHEse
Zol wpgzsieh. w3 =AA(356)E Fad dig wiEdd s 2 EAAE Edehe 3lo] upEA i)

3, Sl tiEk wgo S e AAA(350)2] ATl Sl tiE wigo S e EHx

e %“ézi Sown EWA2E](550)2 EWA2E(500)F vjgolZol] oste] Rald 4= gl7] wjito],
WA 2F (550) ZHE EWBA2E (500) 2 $47F arEE= AL oAe 5 ).

_A_4
~

520 OF delelde 2 2R, dE S0 A3 vey & Agd: Ao v, =9 23
ES J ES

gy mdgo] 22 Hads ASFoRN, wjHdozAe =S §X% A, EWRX2E(550)ZFE 9
FAae e AAT = k. o] A, el g wigejd s 2tE A gdHSo], Fie dig iy
e ZH= AAA(350)8F AtE Ao upEkA i,

AR (354) 2 =AA(356) Yol wWiAZS AFTdE Frh. B So] & 21 AAA(360), FAA
(362), 2 HAAA(364)7F =AH oz HASH o] AFH drk. mI AAA(360), FAA(362), FE HAA
(364)oll = =N (366)7F A= k. =@A(366)F Fel1 & wldeZzA e 75s ZEr. E13 =4
A (366)F E1A(328) R =H1A(330)9 22 AEE AFESt AT 5 YT},
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i
ro
2
it
e
2
i)
re
__}.4_:1
[0
=

(360) 2 M=, ZAA(324)9) vpRIIA =R =
Aol mpgAslth, L3 =AA(366)E Faol Ik wjEolds zt
3], Fadl et wiElods e HAA(360)Y] TR Fhol o

2 Fozx, EWA2~E(550)9 EWRA2E](500)E HlE]o] Sl
WA 2H (550) 2HEH EWA2H(G00) 2 471 ke s 48 A 4 Ao,

o
=
i

3

HAAA(364) 2 Z=H-A(366) ol wdFTS AFIAE F. odE B9 = 21A4E AAA(E70), EAA
(372), ¥ AAA (3747} wAH oz HFEo] AFEO vk, TI AAA(370), AAA(372), L HAA
(37)el= TAA(376)7F AH vk, EAA(376)= Tl = wjAo RN V%S ek, wE =4

. . E
A(376) Z=AA(328) & =AA(330)9F 22 AsE AHEste] AT 4= .

2 So] HAA(I0)EAE, AAA(324)8F vRIIAE Sae] Wt vl g 2= AAA
g2, =3 =AA(376)E Sl dig viglod e 2t = 3z

3], Fadl 3 wiElods z2te HAA(370)9] AFR Al o PASS

A7) AR Fo M, EWAXLE(550)9F EMALE (500)E wigolFel oste] BT 4 Av] wiol,
WA 2~ E (550) ZH-E EWA2E(500) 2 Fa7F Saky= 2S AATE = ).
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