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=9 WA F(300)= 7+ Adrir) 6719] MEY A (SALLL W] SAL16 ~ SALm_1 WA

SALm_6)& H]3}aL, %% YA H-(400) =3 ZF Adwi} 12719 =9 X (SAL1L1 WA SAL1_12 ~ SALm_1 W
L, E 4 AE ARA Al g S FAHSE EAE Q).

AZE YA 2E(S/RI WA S/Rm)E & 71FHA FZE P A 2B (S/R1, S/R3, ...)E Al 198992 (clk) & A
12YAE(CLKDE 9823, A 298924 (/clk 2 Al 22HANZ(CLK2)E dEt=t. FZE HA2E(S/RL
WA S/RME & $FHA AZE A2 (S/R2, ..., S/An)E A 19892 (clk) & A 28 A S(CLK2)E ¢
Gy, A 298 /el E Al 1FYAT(CLKDE e, o7)A, A 1Y (LKD) 2 Al 28945
(CLK2)¥= 180% 9] a2 zti=t}h, o, 7] AAde] A9 A7) A 12225 (CLK1) 2 A 228215 (CLK2) 7}
sto] A AAFE S AlTEE 50w gt

HAZE HA2E(S/RL WA S/Rm)E & A 1FZE #A2E(S/RDE A 1ZF YA S (CLKL), A 2294135 (CLK2)
9 2~ EHA(SP)E THWol Al MMELH 2 (sapD)E AT, 283, A 24 ZE HALE(S/R2)E Al 1
YA Z(CLKD), Al 28825 (CLK2) 2 A 18ZHH A (sap) S l:mc} A 2B EHH 2 (sap2)E A I}
AAR, AZE X 2=FH(S/R1L WA S/Rm)E2 ~EPEHA2(SP) B ot MEYH~(sap) & T3l = 5
%%@]@é%é*@wﬁzfﬂﬂoﬁ-@ g
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ool W& A E(SALIL1 WA SAL16 ~ SALm_1 WAl SALm_6)2 Al 1} gk (clk) & A3 AZ (D& 99
o, A 2iE e (el E BEY Aa(sap)E AHEET

of w, &7 AEW WAES(SALIL A SAL1_6)2 A== vAE vlolH o 2t HES FHwol ol& YAl A
Fetal, ol £9 AR FHs= 4TS A

=, A Aol eidshs MEY HAE(SALLL WA SALL6)2 Al 1 #H Ak (el & A A2 (CE 44
B, A 24 e (el ® Al 1BEY Ha(sapD)E o, o= A Adel st vAE dolH
of 74 HESE o} o]F A AFIT

A d2, AWA Adel FulE Al 1WEY WX (CALLLD = Al 1AEFH ~(sapl) B A AE(CD7F 352
o oA dlo]Ele] MSB = D[5]1(% 59 al)E Y&ube} o] & A AFstar, Al Aol Fujd vz A
=% WAE(SAL1_2 WA SALL 6)4 455 oot v R Al IMEY I 2 (sapl) B A AZ(C)7F THE
w HAE dlelee] 74 ¥]E(DI4], DI3], DI2], DI1], DIODE =wke} o] & 4] Agstar, 7] 7t HeolH
HESS B 3.

7M7) 2 (CID= & 50l Al wheh o] A7) HlolH (Data)7h Y& == 717F 5 sfo] M=

I, Y fGXEWH0L11 WX HOLI_12 ~ HOLm_1 WA HOLm_12)& #| 198 dR(clk)Z A 291408 A&
(EN2) &= Al 1090l & Al (ENDE J88a, A 298 T2 (/clk)Z Al 1900l & AIS(EN1) = Al 2919

o] W, A7 &4 X (HOL1_1 WA HOL1_12 ~ HOLm_1 WA HOLm_12)& 2z} Ald H=Z 7|5Hx AZy g5
I A MER YXEY Ste] Aoldtdl, ] VeHA MEE AAELS d8FHE XY volge 7t
HEES Fgdlto}l o]5 DACE £H3le 9% sta, 44 AEH dXES 8= 47] gAY dolg9
Z} HEE WAAA EY3te 9

olZ Y3 ¥ d= AWA Ao dFsle & WX EWU0LI] LHX] HOL1_12)o oA, 7154HA &9 g s
=

(HOL1_1, HOL1_3, -+, HOL1_11)E< A 1998 A (clk)2 A 2¢lofo]E AZ(EN2)E g, A 298 =}
(/elR)E A 1¢loo] & AIZ(ENDE g oy $-=HA &9 EHﬂa(HOle HOL1_4, -, HOL1_12)5< Al
193892 (clk)Z A 12e)o]E AZ(ENDE HA . A 288 GA(/clk)E A 2919 o]E ANE(EN2)E 44
k=

71 Al 191djo]E AlZ(EN1) % Al 2909olE AT (EN2)E 4w &9 XE(HOL1_1 WA HOL1_12 ~
HOLm_1 WA HOLm_12)2 AZ¥ X E(SAL1_1 WA SALl 12 ~ SALm_1 WA SALm_12)e] <A A A= ¢xE b
o]e (Data)2] 2t HIEE ¥ wron 7] 7|&¥A =

3 GAES 7] dEde gXY dolge| 7t HlEE
DACE &9¥3ati, 47 §uAd &9 HAES A7 g9 bgAd deoly9 Z vEE whdste] DACE &
a7 Hloh.
A d=2 FAA A sFst= 71eHA £9 @ XEHOL1L, HOL1_3 WA HOL1_11)e] A<, Al 198w}
(clk)E A 22100l & A= (EN2)E J# i, Al 2= d2H(/clk)E A 1140l & Al (ENDE fg#iton, o
= A7 AR Aol sdels MY X (SAL1_1 WA SALL 6)el A AFE tixd dolee 7z HEES
FAlol Y to} o] 2 DACE &Y &= AHo|t},
ESH 7] AR Aol slgste Al £ X E(H0L1_2, HOL1_4 WA HOL1_12)9] A%, Al 1998 A}
(clk)Z Al 191eo]E AZ(ENDE J&E e, Al 24 GAH(/clk)Z A 290d]o] 8 AT (EN2)E & ¢omn, o
= 7] AR Adel slgsts MEE X (SALILL WA SALL6)ol dAl AFE txd dolge 7zt HEES

Sl dERtol o5 WA A whdE Zh dlo]H e wkd M]ES DAC

el pu

Zelgr.

=
2 (SAL1_D)o A A=
i

Z, A7) ARA Ade ejE Al 129 AAHOLLLD = A 1M EH D[51(= 59
al)E FFuol o]lE E¥sla, A 259 A (HOL1_2)E= Al 1A% = (SAL1_Dol 294 A= D[5]1(% 59
al)E FFol o= WkAAI F dbdE v E(X 59 /al)E &Y},

AAA Al Fud YA EH HXEMUOLI3 WA HOL1_12)9] A$= ol¢t mzrbA & ME3 2 x| (SAL1_2
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WA SALL_6)ell dAl AFH uAE dole e z+ v E(D[4], DI3], DI2], DI[1], DI0])E gHAute} A7) Z+ 1)
E 9 wbd® BEE DACE =93},

w47 29 AARTE FY8E O doleel wE W vl vEE 2 AdEs Pl DAY 27 o
G wAbel JeEm, 7] DACE 7] &9 AASEYE FREE ol (Data)e] ME gel thgste] B
L oehtg dugezd ol digat ohdm dolg 45 A4dae olF dHoEHAS(Dl

T 62 & 49 EAE AZE #x2E AAdE YEWE 2ol

;B oago] AAde] 9% HAZE #AAE(S/R)E SEBEHA(SP) B oA gEuds

AelER o] Al 2= FAH(/clk) ¢t A& EE Al IERAZEMD S, Al 1E WA 2E (M) &}
= A 2ERX2EHOM2) 9k, Al 2d= IR (/clk)eF Al 4D (VSS) Alolo] &= =
A AENA 2B (M) D A 3SEWDA2E(M3) L, Al 3-ALODD) I EF DA (out) Abolol H&EE Al SE MR AH
(M) o}, Al 2EMA 2B (M2)9] Al]EAFT A| 275 Abolo] H&EE = AMAIE(CHE FHIgT. o7]A, Al
IEHA 2 (M) WA Al SEWRA 2~ (M5) = PNOSE P, 283, Al 314 (VD)2 Al 44 (VSS) Bt} =
S Ao AAHc.

A TEHRA2EH MDD Al 17152 2EEHAXA(SP) e ofdd AEHAXA(sap) & o720 (5, Al 1452
o F ¥ kxte} AEHErh) aEa, A IEAAHWMD L AEAFE Al 29 H @A (/clk)ol HEEa, A 2
AL Al 1==WNDoll A&Hr. o9k 22 Al ITEMAHMDE Al 298 DA (/clk) 2 FH5 = Al 1894
S (CLKD) E& Al 238415 (CLK2)d t-g3te] 'H-2 EE "H-9 X HT),

A 2EWA2EH(M2)2] AGJEAFTL A 1
g3, A 2EWNA2EH(M2) ] A 24T
(NDell 17F= = At tg3le] ®l-2

-

Z(NDell A&y, A 1438 A 198 g2 (clk)ol AEdn.
A2 (out)oll HEHET. o9 e A 2EAAAHM)E Al 1=
= "-oxHn,

e L

FA

A SEMAZHM) S Al 1= Al 2mE=0N2) el HEH, Al 2d=E Al 4dL(SS)el HEEr. g,
Al BERAZEH M) O] ACIEAFE Al 29=H T2 (/elk)ol &, o9 2 Al SERA LB M) = Al 29
A/l ® THHE Al 1882 (KD e Al 28805 (CLK2)dl tf-&38te] |- H& H-2 T H,

A AERAEH (M) Q] Al 17452 Al 2d A2 (/elk)ol FEEa, A 2432 A 2:==(N2)ol] EEr. 17
I, A AEWAA2E (M) Q] Ao 1==(NDell d&dr). o)gf & A AEARAAH M) E A 1=

E < A
(NDeoll 17ts = Aol d-gste] '-& Ev '-2ZHr.

Al SERA=H M) O Al 152 Al 3dAOVDD) el HEHFaL, Al 2858 FHEAH out) ol A&, e,
Al SEAAZE (M5) 9] AlCTEATE Al 2:=(02)el HEdAn. oleh & Al SEAALHWE) = Al 2:==(N2)
of QA7pE= Hskel St W-2 B -9 X

AGAEH (CD)E Al 2EWA 2B (M2) 2] AlEATFH A 247 Alolo] A&HATE., o]k 7o AHAE(CL) = A
IEAA=H UMD 7 9-2HAS o Al I==ENDR A7FEHE 28E 2(SP) B odw AEd A2 (sap)oll
HSEE Ads FH43.

% 6ol EAE HAZE HAZH (SR Al IHZE HAZHS/RD I 7HHs] FAngE AgEr R g,
agjar, Adrgel Welde fske] Al (CLKL, CLK2)9] =52l Heh2 Al 4d4(Vss)e.z dA = a1, sto]
Aol ke Al 3D o2 A pe 2 vk o7 Al 44 (VSS) 2 Al 3391 (VDD) BT
S AgeR g5 59 2k AkEND) e Agd 5 o

w4, & 5o =AE kel o] Al 182 (CLKL) 7L shelal, Al 289 A1E(CLK2)7F 2 9-eo]al ~EEY
2(SPY(ZS-g) 7 A8 e, 29-d8o A 288 A 3 (CK2)E JEeE A IEAXNAHWM) 2 Al 3SEWRA A
HM3)7F -9k, A IEWA2HWMD) 7 §-25 W AEEA(SP)7F Al 1==(NDE FFEH. o] 4%,
A 2EWX~E(M2) D A AEAA~EH (M) 7} d-Ld1},

Al AERMA LB (M) 7 F-25H 2928 A 232 (CLk2)7F Al 22==(N2) & e, ada, 4] 3E
AA 2 (M3)7F -9 A 44Q(VsS)o] Al 2:==(N) 2 dF A}t o] A, Al 5EMAAH M) 7F A-25
o] Al 3AA(DD) 2] H<to] & AA(out) 2 FFHT. A, A 2EWA2E(M2)7} A-25W sto]d @] A
159415 (CLKD) 7 2892 (out) 2 Fw T
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olwl, AMAIH(CD= Al 1==(ND o} A (out) 2] 2bell the-5= o] S+

Ach. A wele], 2}
= Ha(sp)el 29 Al 399D Aol g HE Agke] ATAE (DYl FA9

o

o], Al 12N E(CLK)7F 292, A 22225 (CLK2) 7} stolel Mz Ashe] i ~ELERA A (SP) o] FFo] F
vk, 2y, sl Al 2FYAE(CLK2)E FEE Al 1IEAX 2B (M) 2 Al SENRA2E (M) 7} ©-
exdnt, olw, A ==NDE AGAE(CD] A8 Agtel Wgdte] 2oz dgact, 2eE, Al 2
EAA2EH02)7F F-250] 28U (out)e] Agtel Al 1ZHAE(CLKD S ZSee] Atow s7dr),
Z, % 59 ZAE uke} o] A 1AEY A~ (sapl) 7t A B

. A 1==(ND O] dgte] 29-diz A4uH A AERA2H (M) 7F F-28th. Al AERA=H M) 7F |
-5 slolge] A 22 A E(CLK2)7F Al 25 (N2) 2 FFH o] Al 5EUX2H5)7F 8- X Ht),

o]T A 1ZFYAZ(CLKL) 7} stolel®, Al 28 AZ(CLk2)7F E¢d8E AgdE 1 ~BEHA(SP)E T35 A
Fev. adgd, 29gEe A 2%34£§(CLK2) olgule A 1EAAAEH (ML) E A 3EWXAFH (M3) 7} -
2Ht. A SEWIAZ2H M) 7 d-2%H A E(N2)2 Al 4d4(VSS)e] Hte] FaEe Al bEWUA2H

(M5)7F ©-% a1, ofo mzh EFH A (out) = Zﬂ 34 (VD)) Hsgte] &wET.

agla, Al IEAAZFH M7 9-2FHH slelge] Agte] Al 1==(NDE Fg¥o. 2™, AHAEHCD
E AYS FAeA ger. wdbd, g2 F2AEE(CLKL, CLK2)2]l 9ato] whd o= A 2E A= ~F (M2)
D A AERA~H (M) E H-22 FHE FX5taL, oo wEl FZE HA=H(S/R)E o] FHY E8HS &
kA=

5, B 20y HEE HAZEH(S/RE IF U2 HEE 299 kel d¥gHE wf ZF=AEE(CLKL,
CLK2)9] wr37] %<l 29yl dots AWAE (CDoll AAsta, P AT E(CLKL, CLK2)Y YA by =
o 2 9-dlel Ak, & MEYH(sap)E EY o).

S(CLKD) 7} 294, A 228 A13 (CLK2) 7} dlola® =z H A=
P2 (sapDoll S5 E A4S AMAIEH(CDA FH3. 2
S(CLK1) 7} stolg®, A 253945 (CLK2)7F 2P = vkd="

&, Al 2AZE A SE(S/R2)E Al 124
A IMEFE 2(sap)7F 4EE W Al 1IE
gi, A 24 ZE HAZE(S/R2)E Al 1582
g Al 2MEHHA(sap2)E EH3T. AAR, B 2y HZE YAAHE(S/RLI WA S/Rn)S 9 22 3
& MESIAA MEHYH~(sapl WA sapn)E TAA o2 FY ),

o, A7 Al 1, 289 A1 E(CLKL, CLK2) 7 257 &fo] el A-$-oll= ol dol Al 13415 (CLK1) 7} =5 #'8

A 2EF YA Z(CLK2) 7} slo] #EE AT A= oA &8E §A381, ﬂngﬂliaﬂgmmDﬂop]

A A 2ZYAET(CLK2)7F 29 dRE AF3E AFd= Ego] slo] #Ho Huma A 1, 288243
s

(CLK1,CLK2)9] 3fo] #Ho] oW e vk <1d3 A ZE HAAE(S/R)Y £ HA Alolo 7140 wAsict,

T 72 X 49 =AE 7 Aldel ejE AEY X9 AAdE YEE 32 Eet.
o, & 72 7 A e AEY dAE T UAE dHeolH9 MSB = DISIE fgwe A AED HA
(SAL1_1,SAL2_1, - , SALm_1)& 1 4 & =

T 7% FxIA, & 40 HMEY HYAE 44 = 69 =AY HAZE HA2EHS/RIYG FIE 3
FAEHE. v, A7 1 AEe Al 198G (clk) 2 24 A (DS dEFita, A 29
AH(/clk) = MZe g~
= 59 ¥d Axate] A Ade] FHE Al 1¥E
=% EHx](SALl DE A 1*@% H 2 (sapl)7} 24gA =
A4 tﬂo]EM MSB Z, D[5](% 59 al, slo] & &%

Q&9 5] (= 59 an ASAECDA AFAT . g0, A 1859 A (sap)) }
o 7 SE%HXI*H(MSW G-e5j0) FATAHou) ZE Soldsl Aol BT,

o1, A 14 Ewmsapm THo] FarE n(atolzlM), A4 AB (AN TR FUHW(RA) Fog
AHout) 2 A7) DIS] %, alol BgEE Ate] Y. dF o], 4] DI5] &, alo] =4a4 Al
B %E—j.‘ix}(out)i 2oeue] Agtol FEH I, aholel A A EADAHout)Z dholelue] kol
EEEs

of o} wizZFA = FHA Aol FujE Al 1BET WA (SAL2_D 8] A5 AR Al 28 E ¥ F = (sap2) 7F 2
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e A a, A AL (CH7F stelddz d4gd o fAd to]ge
= 29)E dEten, o= ARAE D AL, o5 7] Al 2412
olg), 2 Az (e 5ol FHHA(=25UE) DA (out) 2=
=95 Aot

ol= 7 Aol FHlE Yu A 7|5 MEY dXEdE A HEF o 7 HEH
sapm)7} 29-el2 AAQ¥ a1, 24 /\JE(CHV} stolel e HAdE wf 7}7he] o

D[2], DI1], DIODE = wrol, ASAE(CDl AA AL, o]F 7] 7 A3
sapm) e Fol FHE (oM, A 2L (C) e F3e] T (25
A tixd dolel B E(D[4], D[3], DI[2], D[1], DIOD)el tgH = Hte] =¥

B =, DI5](= 59 a2, 3lo] =
éé@w@ﬁ%ﬁ@]%%ﬂﬂ@?
D[5] =, a20] W-&=+= o]

0> mlu L

}7]

H2(sapl, sap2

18] W] E(D[4], DI3],
¥ ~(sapl, sap2

2 2 (out) 28 A7) GA
o

>
2
fru
o
=3
)
fo
N
&
rE
=2
e
S
o
=
)
it
rlo
%
i
)
rth
[~
@
1)
°
Se,
2
o,
>
ﬁ
@)
E
9
=

S8kl YAE HolE e

T 82 I 4ol =AlE 4 Ade] vedA 29 A o] AAdE UElE FEeot,

T 88 Fxew, & 4o TAE 7gHA E9 X EH0L1_1, HOL1_3 H=] HOL1_11 ~ HOLm_1, HOLm_3 H*]
HOLm_11) Zt72t& = 60l EAlE AZE dA~E(S/R) S 54 =22 Jgdnt. urk, ZF Add Fv)5 7]
A &9 #XS(HOL1_1, HOL1_3 WA HOL1_11 ~ HOLm_1, HOLm_3 WA HOLm_11)& Al 148wt (clk) & A
29000l AT (EN2)E FEea, Al 28R (/clk)E Al 1910l & AZ(ENDE dHuti=t}.

% 59 SgEsl A¥ste] $A4344S Aged vhedt gk, WA AP AASGAL WA SAmTE F
9 UAY deld HE, @ 6 = 5o EAE e} o] Dlsle] Peo] g F Al 1elo]o]E A (END)
oS 2gun A 29elel R AE(EN)7F stelelaR A4, e, £9 AAE 4L A5
DA SGALL WA SALm) ZHZel A EE s delE MES Qewit. orld, £9 dAER 9UE Hely
MESe §9 dXS 2zl E3EE ARAECDel A,

o] %, Al 19lellel& AZ(END)7}F stolell= A=, Al 29lelo]l= A Z (EN2)7} i—?*ﬁﬂt‘“i AdHEd, &4
S Az ALl A AgE Holy Bl Ed sgel=s Ash(sto] B 29)S DACE 93

Z, A Aol FHE A 129 YA (HL1_DE A7) Al 12de)o] 8 AZ (N7} 28 e H4g=a, 4 2
Aellol& AZ(EN2)7F stole= A=, Al 185" A (SALI_DolA =59 DI5](= 59 al)E 4 o}
A ATE (CDell A7t

o]Z A 1¢o)o]E A S (EN1)7} slo]HME A3, A 22008 AF(EN2)7} 29-HEE AAHLH, A 1&
9 HAHLI_DE 7] AZE DI5] &, alol slFste A(3le] e Z9)S DACE &9 3t}

of o} wiZFAI R FHA Adel FulE Al 1&W X (HOL2_1) 9] ¢ w7 = Al 191 o] & A1 Z (EN1) 7} =
ez AAEa, A 2/lddelE ﬂi(ENZ) } stolee AAE o, A AE" AA(CAL2 DA &5+
DISI(%& 59 a2)& 4= ol AFAAF(CD A=W, 7] A 1delol& AL (END 7} stoleld e A4 ¥

Al 291l ol & AZ(EN2)7F 25l e A E, Al 139 WA HOL1_D) = 7] A% DI5] =, a2el ﬁﬁ%o}t
Ag(8le] Ex 29)S DACE =93,

o= Z+ Agd FHlE YUK VA =9 o] s A& 22 Edsls AgS ] S A
2 DACE =¥ 3},

=AE 7h Ade S5 £ A AAdE ehls gzmeld,

I~

&= 4]

fr1
©
i
H

i,
i

»
1o,
o
N
rE
2

@, = 92 7} Aol uE 24 #WAE =+

9 # X (HOL1_2,HOL2_2, --- , HOLm_2)& 1 o= M9Yse= st}

T 95 Iz, A7 A Y PXES 9 & g ZAIE A £ X9k 2] Al 198 et
(clk)® Al 1dool& AT (ENDE F8Eem, A 298 =M (/clk) = Al 22040 0] E(EN2) & H =t

T3, 7] SeEA BEY AAE 72z g E(202)9) grﬂ%(zozx)e FH)gt, o7)A, e E(202)
S8 5(204) Z2zbo] x8tE = EWAAHEWMIL WA MIS)S PMOS oz A H).

95200 F JE5(202)2HE g == stoldd e 2 detd Al 1989 A (el 2 g8 EE Al 1
Aeflol& AL (BND ] el 3 Al 3938 e4(in & == vlolef(Data)ell tl-gate] o]& Wk HlolH =4

o
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=9 AR 29T A 55 Aotk o uj Al 2dHEA(/clk)E= Al 271elol & AZ(EN2)7F & .

o5 93te], FHF-(204)= A 3WLOVDD)H EFHEHAH(out) Abelel HE&E = Al 1LLEAA2HMID S}, EH
ZHout) e} Al 4 (VSS) Alolell H&EE = A 12EWA2EH(M12) 2 Al 14AINAIE(C14)e}F, A 12E#HA ~H
(M12)¢] Al EA=Z3 Al 14 Abolol H&E = Al IBEMA2E(M13) 2 A 11AHAE(C1D) 9, Al 12E#U€ A
2 (M12)9] AClEMST H f8€H(202)9] Hdd J&EE A LEWAAZH M9, Al 398 22t (in) <} A
1LE A 2E (M11) Atolo HEE = Al IbEMA =B (MI5) S, Al 1LEMA=E (M1 2] Al lEA=H A 145
Abolell A&HE Al 12AFAH(C12)E F1] 3o},

A NEMA2=E(MID ] ACERNFS Al IBEMA2E(MI5)S] Al 286 2 Al 124 AH (C12)9] IS5t
A&, A 1952 A 3L el AEdrk. 2E)a, Al LNEAA=H MO Al 2452 =T out)
of A&Ech, olef e Al NEAAAHWMDE Al I5EAA=E(MI5)7F H-25 A& o A 3YFEFA(in) =
FE gEEe Ay e Al 127AE (C12)d A7dE Mool dgdte] H-& e ®H-2 X

A 12AHAE (C12)= A 1IERAZH(MID O] Al 145 2 AC]EHF Aloldl HE&HTE, o9} Zd A 127 7
A (C12)E Al NEAA2EH(MID)Q B-& = ©H-0 3o f$uE= AYgS A48T}, oS 5o, A 11EA
AZEMD7E B-25E= 45 A R2AAAEHCI2)E A LLEDA2HMWIDZE 9-29 5 e A4S
FAen, A NEAAZEHMID 7} 8- 25 4 A 12A 328 (C12)E Al LIEAA2=EH ML) 7} H-032

S Age R

=
=)
=

Al 12EWA 2=E(M12)9] Alo]EA=
1BEAA 2 (M12)9] A 24 o] H
Ha, A 24T A 44D VsS) el
= Akl Bgete] W-2 e d-

2 A LYE@AA2=E M) Al 145, A 1TAFHAE(C1D) Y] d=5etAk 2 A
zEh, agla, A REAAZEH M) Al 14d=2L Z2E A (out)] A
A&EY, o9} 722 Al 12EWAZRE(MI2)E Al AJEH T Ql7tE
Q)

of &Yk, o9} 72 Al 1A

A 1IAHAE(CID)E A R2EBA2EH (MI2)] Al 1= D Ao|EHF Aol
= HYS 2HET. OB 5o, A 12EA

AE(CIDE A 12EWA2E(M12)9] B-& =& EH-9 o o) 3=
A2 (M12)7F 8-25E= A9 A 1LAHAEHCIDE A REAAAF M7 8-22 & Jd= A
ZA3aL, A REWAZE(MI2)7F B-2 X 5= A9 A 11ANAE(CLD)E A 12E W@ 26 (M12) 7} B-9.3

o}
H
A

) 3Ke]
=
=]
=

Al 1IBEABAAE (M13) ] AlJEAFLE Al NEWBARE (M) S AJEAFo| AEear, A 14532 A 11IEAXA
2HMD Y Al 24 Fe AEAc, agla, Al BEWA2EHOMI3)Y Al 24FE A REAX2E(M12)E] Ale]
EAT HEE., o9k e Al BEAANAHWMIE Al LNLEMBAAE MDY FA] H-2 Ei H-92 5
WA A REWAA2E(MI2)Y AolEAZoR FFHE A4S Aoldit).

Al AE A 2B (M14) ] Alo]EA=S 4=5(202)9] 8ot A&, Al 1145 Al R2EWRA2~E(M12)9
AClEAF ALAn. ga, Al 4E%1X1*E1(M14)«1 A 2AFE A 4ADNSell HEHTG, o9 e
A MERA2=EH M= 9 %(202)4 ZYUo 2 HE FFEE Mool d&ste H-2 EE H-xHHA A
REAA2E|(M12)9] AolERATow FTFEHE AL Aojdr).

A BEAAZHMIS)Y AEAFLS A 198 (clk)odll H&EH2, Al 1d5S Al 398 @A (in) %
Ag&Ed. a8, Al BEAA=HMIE) Y Al 2458 A4l 11E %XV\EHMH)Q] AolE = H&Hrt. o9
2 Al IBEWRAZEH M5 = Al 198 DA (clk)el 8= Al 1060l & AIS(END o] tf-§3to] ®H-2 == ®
~ezHuA A 39EGA(in) o] AYS A LNEWA2E (MDY AoEAFo 7 FF3r).

Al 4ANATE (C14) = Fe DA out) 9k Al 4 A(VSS) Abolell & Htt, ole} 22 Al UAHAE(C14) = &4
A} (out) o] AS orA B e 9Ete] AbgE L)

25(202)= Al 198 E A (clk), Al 24 HF A (/elk) B Al 39HEA(in) 2 FHE Aol H&sted =9
T(2O4)i stoled = g dts eH T

O

ol flate], Al 3dA(VDD)# Al 3} HFA(in) ek HEHE Al 1IBEMAZE(MI8) S, Al 18E WA 2=F (M18) 2+
EY3(204) Aloldll AEE= Al I6EMRA 2 (M16)9}F, Al 1ISEMA2E (M18)9} A 2 H A (/clk) AFolol H
5= A ITEWA 2EHWML)E FH )

A IBEIAZ=HMIE) ] Al 152 E285(204) 9] dedel HEHL A 2452 A 1989 E A2 (clk)oll H&59
o, aEa, Al 1I6EWAAEHMI6)Y] Al EATE Al 1I8SEWMAAH(MIS) Y Al 243 2 A 17EWAX] 2~E (ML
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N Al 1454 &k, o9 22 Al I6EMNA~HME)E Al 3gH DA (in), Al 2¢9HFA(/clk) =& A
BAIAIE(C13) o]l AdH o] &8t B-& =& 'H-9 2 H,

Al IBAHAE (C13) = Al I6ENA2=E(M16) ] Al 1= 2 Alo]EZ S Aboldl] H&Hrtt., o]9f -2 A 137 )
AE(C13)E Al 16EWMA2E(M16)7F -2 T "H-2Zo thgH e

A2EHM6)7F d-28E 49 A BAHAHCI)E A BEMAA2EHMIE) 7 @-22 F s A
ZHAe3, A 1I6EWRA2~E (M) 7} B-2 2 5= A A 13AHAE(C13)= A 16EWNA 2~E (M16)7} Bl-2 x5
I A= Ade A

s FAdT. dE S0, A 16E-

A ITEIAZHMIT) S Al E-S B Al 2452 Al 2= G (/elk)ol HEH L, Al 1452 A 18BEWAA X~
H(M18) S Al 2d = A&k, o]et 2 Al ITEWAAZH M7= thole= JHE F&EHo] A 2918 dat
(/clk)Z2 FuHe Al 290000l & 215 (EN2)o t)-gste] ®H-2 v |- X},

A 1IBEMA2E (M18)9] Al ]EHA=TLS Zﬂ 3geEdA(in)ol AEH, A 1452 A 3HLODD)l HE .
g ar, Al 18EWAA 2 (M18) 2] A 242 A 16E WA 2E (M16) <] 711015%4_%011 AL&Eh, oleh e A 18
EWARAAE (M) = A 3998 HA(in)E %}% HE Aol HSstd H-2 =& -3 FH,

al

102 = 99 Al A &9 A 32 SR AWty A A=,

o = 10004 Ao HAE HF FY] Al 198EEA(clk)E A 1FYHANE(CLKD) 7 T3, A 298w}
(/clk)E A 28825 (CLK2)7F &5ET}

k1
N
)
o,
(<0
ol
N
£
ro
o

2 = 105 AFste] RIS A drstd, WA Al 17131 st Al 195 d A2 (clk) =2 2923
A, Al 2d8 2 (/elk) = stola@e] Zek B Al 38 dAt(in)= spold e zgteo] d AT,

j&l—ﬂ

Al 3R E A (in) B Al 24 ekA(/elk) 2 sl e] deto] ¥ M A ITEMALE (7)) R Al 18EWA]
2 (M18)7F -2 H}k, o, A I6EMA=EH (MI6) = Al 13EWA] 2=E(C13)ol 7] A2dH Aol o3t |
—=En ad, Al g e el 2 e 2ol detol A (202)9] Yo r EHH.

g, 48R (202)9 EETo R 2oyl Heto]l YW Al MEWRA~E(M4)7F -9k, Teh, Al 1
AEGA(clk)Z FFF 25 Aol gste] A IbEWRA=E M5 7 -8, A 15EAX~H
M) 7 B-25A A 3P FAH(in) 2 Fud stoldde] Hdetol Al IIEWA (ML) B Al 1I3E WX AH
(M13)9] AlolExZom FHHTt. o A4S, A INEAA2H M) 2 A 1BEWA~E(MI3)7F -2 ZH 1
olo] wheg} Al 127 EI(C12)olE H-2 324 &8s Aol FHHAL.

a2, Al UEAR2EMI4) 7 d-251 Al 4404(VSS) 2] At
FEG. Al 49Y(VSS) e HMte] Al 12EWMA| 2E (M12)2] AoE
-5 a1, ol uwhal Al 1IAAIE (C11) ol &= B-20f tl-&5H&= A
7F '-35 A 1717HTD) 5 28 A out) 2 29| zgtol

o] A 12EWMXAE](M12)2] Ao|EXRZ o F
AFow FFHH A 2EWAR 2~EH(M12)7 &
Stol TH+ 1:} 3 A 12E AR 2~ (M12)
Si=N

Al 2713H(T2) &)t Al 1dE G (clk) & stolele] dek, Al 2dHEA(/elk) 2 =92 Ak 3 Al 391
G2 (in) = = -le] Hetol e Et.

ﬂHN‘

Al 2dEH At (/elk) 2 29w zto]l JE W A 1TE WA 2~ (M17) 7} ©-
(in& 29-#8e ko] 4H=A Al BEMA2~E (MI8) 7} H-H). o] 4
250 Al 1998 (clk) & 1= E sfol#le] zqteo]l Y -(202)9] E¥ o
AE(C13)= Al 16EAX2E (M16) 2] Bl-2 Ao == Ads FAs.

ed, zeEa, Al 3yt
L, A 1I6E WA 2 (M16)7} E-
2 Zg9"Eg. o, A 13A 4
S, A= R(202)2 EHdo R slolg o] HMto] EYHEHW A UEWA 2B (ML) 7 H-2ZHTh, I8 a,
A 1982 (clk)®2 FgE stolgde] Ak gl-gxo] A 1bEMA 2 (M5)7F H-2ZH T},

A BEWAA 2 (MI5)7F B-2Z5H A 12AHAE(C12)0] AFE E-93Z Ao o5 o] A 11EAA ~F
M11) 2 A 1BEDAAEMI3)7F 8- ="t gz, A YEAAAEMI4)7F 8- X5 7 1143 A H
(C1Dol A8 |- Agdd g-gxo] A REWA2=EHMI2)7F d-2Hh,. a8d, S8 g2 (out) 2 293
Wol Hete]l T, =, A 27]7H(T2) Betolle ol AANE(F, A 17]17H(T1)) 9] ASHS FA 3},

Al 371ZH(T3) &)t Al 1dHE G (clk) 2 2] dek, Al 2dHEA(/elk) = shol# e Ak 3 Al 391
G2 (in) = =] Hetol e et
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A 29BAGA(/clk)Z dold el Heto] YHEH A ITEWBA 2B MI7)7F -0 AT, agx, A 3989
A 2 29-F o] dete] JdH=™ A BEMA2HMIS)7F H-2¥h. 3™, Al 16EWX2=E (M16)<] Al
o]EHGo] Al 3HA(VDD) Y Mtom AsHrt. Al I6EWA2E(M16)2] Alo]EA o]l A 34 (VDD) o]l A
o2 JsEHH A I6EWRA=E|(M16)2] Al 1A= A2 A 3L (VD)9 Ay o]st= 3= ] &sfar, o]of
wEt Al MERA 2B (M4)7F H-2 Z g},

g, Al 198 EA (el 2 THE Z9-u8e Aol &5l A IBERA 2= (M5)7F H-2Fth. A 15E#A
A2 M15)7F 'B-25¥ A 3gE A (inE deEd 292 dge] A LIEAA~HMILD 2 A 13EHXA
2B (M13)2] Ale]Ed o Fgdn. W, A 1MEAXAZEH D) 2L Al 13EWBA2E](MI3) 7} H-2H ),
o] AL, Al 12AHAE(C12)dl= A 1IEW@A=E(M11) 9] B-2o t]-35:= dsto] TdH.

A NERA2HMID7F -5 A 3L (D) Y] Asto] T (out) 2 TFEH. =, I (out) B2
stolel®e] Hdgto] T, T, Al IBEWAAHWMII)ZF ©-2HH A 12EHA 2~E(M12)2] AEHAS
o2 A 3[dLODD) o] FFHo Al 12ERA A~ (M12)7F -2 8k, o] A5, Al LIAHAIH(C1D) o+ ©-2
o ff-gx= Hte]l AHT.

A 4717014 Bk A 19 BRI sheldMe] ek, A 29 H WA (el = = eMe] Agk % Al 39)
@A (i) 2 sholelue) Aeto] R,

)

A 29FEA(/elk) B 2HAY ko] dHHH A ITEAAAH W77 B-29tr. 283, A4 3999
(in)& &tolge] Aol YHGH A 1IBEMA2EH(MIS)7F H-0 AT, a8W, A 2982 (/clk) = 44
H 2o Hsto]l Al IBEWAAH(MIE)E FFEH Al I6EWA~H(MI6)7F ©-2Het. Al 16EAA~H
(M16)7F H-2=W A 198992 (clk)Z 35 E stolzalle Hete] Al HEMNAXAEHMAE FFEo] Al 4EH
A 2~EH (M14)7F d-2 g},

S, Al 19E A (clk) 2 FFE stoldEe] Agtel tj-&5 o A ISEMX~FH (M5 7 @-22FH . Al 15E

WA 2=H(MI5)7F H-2 25 Al 12A A H(C12)oll AFd Agte] 93ty A 1NEW@A~EH (ML) D A 13EH

A 2~E(M13)7F 8l-&5ch. 1283, A YEAA A M) 7F -0 =2 9dW A 11AAA B (C11) ol A=E At

&3] Al RERA2AHWMI2)7F -2 28, S, Al 47]17HT4) el = A 3717HT3) 9] &8 sd3g 3

olgHle] A FH e},

oo} e B o] Ao os §- =

Z29-gue] Aol AdEE™M A 3FHGA(in)e Aty vk el HgS HHsla

olglle]l Agto] dYHH o)A 7]

49 5585 FE2TAY, B 9l BEAE E By HAld
o

= A 190l E A Z(END)7F 25 =lH

i)
2
lird
o
1% o
i
T,
=2
o
ol
)
FE

E
A8 ge 2he 91, A 19DACIOZ A e A 19601 AEENDT sho] Az g 4
HAE HE ghe) Zo] fAHT

o, o= 6 E XY dHlolHE Y W= DACE 1 d2 Ayt

T 110 A9 upel o], B b o]3k DACE BT PMOS EAAAEHE FIEEY, Y XS E5 £y
= 6YE A4 dlelge 7t HE 9 i E v EE o} oo t§ste 5 AXAAE F oA st
2 Aggtoan o Esls old 2 HolH AEE At o]F HoHAE(DL WA In)E FFIE 9
& 3,

= g€ E = gA" golEl7}F [000000]18] Aol AZAYg = Vorl AelEoe] 85 a1, [000001]0] g E=
ALo= AZAY F Vi)l AEEe] E¥E, [111111]9 A Lo= AZAY = V630l AEEo &= 7
o2, 6HE X E dolgrt JEE™ F 647149 AZRAGS 24T  JA HH, 54 gXE wo]goel u
S Axdgoe] A o ddH e deolgdoz FFHr).
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e AAXEEGR), AED ANEGA), FY AAEEOL) 2 tAg-ohdza AvE A §
314 e Fashe] © 59 B9e A@ay ofdle Lo AweIE @,

@, =5 7 Ad d gAY dolE el MSB B wbdE MSBZF 4 = gl thE g rmoln.

WA, ZIeRA AZE GASEE(S/RL, S/R3,..)S Al 28945 (CLK2) o] =52 7|3t AEFEH A (SP)

T oldd ¥ dA(sap)ol thes= Ats ST, 2ela, A 28342 (CLK2) 9] stol e 7| 3tel &

He 2BEHXA(SP) E oldd MEFHXA(sap)oll theste] 2o dsks 5. 2gal, A

FAZE UASHE(S/R2, S/R4,...)2 Al 1882 (CLKD) 9] =5-2=2 717%1] ol et AEH A2 (sap)ell -SH

= A9es A%Y. a9, Zﬂ 1E A (CLKD 9] stolad 7]3tell S8 AETYH = (sap)ol tg3to] =25
%

Aol Aehe Edth. wekAd, AZE A LEE(S/RI WA S/Rm)S = 60l =AE vpel o] AEYE A
g e om AgstA fo

o, kA A ule} o] A7) Al 1, 288 A5 (CLKL,CLK2)7F 5% 3lo] Py A= oA A 158X
S(CLKD) 7} 25 =8, A 28892135 (CLK2) 7} sto] dE =2 A3H Ffde =
2825 (CLKD) 7} 3fe 1 g, A 28 AT (CLK2)7F 25 A2 Asd Ag-ode E90] 8
Al 1, 28825 (CLKL,CLK2) 9] o] #e] eW e vk e A2 E X 2=E(S/R)] &9 Hz Abolof 7H
7 o] WAy},

r°ﬁ'

1,9 o= 7t AYE Al 18EY AASGALLL, -, SAn_1) 2A7He A4
, Al Al MEHH 2 (sapl WA sapm T o= bt FEE w(Z$E
drol o] & Al AAstar, AME"HHA(sapl WA sapm T o] =
NS (CDH7F 29 22 Algd o, &7 A A deoly H

EE, ZF A E TeiA 29 A S, A d2 4 AEE A 189 G AE ML, -, HOLm_1) 2+t
o A 19 o] 8 AF(EN1) 7} 29 E AL, A 220 0]E ANF(EN2)7} dlold¥=z AA4E u 72+ AHdH
THE A 1IAEE o ]g(SALl_l, oo, SALm_ D ZF-E % HolE HES igwar, ] Al 19loo]E Al&

J
(END)7} stele= A sar, A 2%1olo]& AZ(EN2)7F =5z 2d2 uf 2alelA A5 vlo]& (Data)
of th-g-3te] stolel® E= 2o dehS DACE EHsHA .

u

¢

£, 7 Qg e S5 Y9 dA, 9 o2 7 A9 A 2839 X SN, -, HoLm_1) ZH7he

I9E e (el 2 FEE = Al Qoo 8 AT (END7F 29 a8z j==a, O‘Eﬂﬂx}(/clmi 49

Aellol& A2 (EN2)7F o] ez dgd uf, 7] Al 3dHEA(in) =2 ¥ == dlolE (Data) HlE

AE @e 2 Ha, A 198eA R dPH e Al 19elo]E AE(END 7} o] #ule e Ew
E

WA e gke] Zeo] fAHY.

AspHom 7] 2 AL $5UA Y AAEL QAwe dolEl(Data) MES] FAH B33l o F

ox 1o i o

NoEorr 2 K
2
Do

)

goubd W EE 7 g T uE DACS] ZHt @l
1=

=]
A7) DACE A7) EY AAERRE FEEE deldData)e] WE gl vigste] g
AZALE F ol shtE dugroms a0 ggsts obd2 Hele AEE gyste] o HelEHED]
WA Dz B
%, B owgol At A& ukeh ol PI0S EAX A EWE ol gkl dolE TERCNE TEE 3
olsh ol dlolE FEH(20)F FAA AW Aol 44W & Ax, ool wet AxH§S ART 5 9

& 12 = 1o Z=AlE dolE o] vhE AAdE dEhE =dolt.
&, 7] HolE e mle] Ade e AoR ZpAste] dYES .

201 =AE oy FERE=20)= AZE dASEF(100), AW AR(200), HEF HAF(300) 2 =9
A 5-(400) 5 T-H FHH
=, & 3o =AlE 2 g o] AAjde} vjad wf A
AR (20000014 EH 5= AW A CV)7F 288

ROR

A5(200)7F F7F A AL, A A1E(CH B4l 471 7
O Exow 3w

old] AZE YA 2AEF(100)= ~EHE HA(SP), Al 1FYAS(CLKD) 2 A 228235 (CLK2)E FF o} M3

i
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¥ Hx(Sap)E Ao AT, ol fldEl, AZE YAZEHF(100)= wle] AZE HGALHE THI
=

AWM AR (200)= Al 158213 (CLKD), Al 282215 (CLK2) B AEE H 2~ (Sap)E FFPol AWA A (CVHE
FAH 0w AT, o] fa, AW AR(2000E wlel WA F2E Pt

MEY AWAF00)E 47 MEF H2=(Sap) 2 AW A A ((VHE F3wen. A5 I (Sap) 2 AWA
AT (VE e A28 YA (300)E 98HE txg dolee zt HEES FFwo} o2 A Adatx

ols} Al 7] A= tAHY dHolH e 7 HES R

A5 FH g

A AN (300 7 Adeieh gYEE OAg delee] wEie A
A oz 6uE TAY dolEE At 4% 7 Adeitt AEY AAE 6717 T

=, 7t Adel B e A AAE 9YHE gAY dolEe] 72 mES FEwe} o A A4
FA0 Belelt B A,

9 AAFU00)E A 1ddelE AEEND) B Al 290dlolE AT (EN2)E FEEET. Al 1ol s
(END) Al 2]0ellol5 AE(EN2)S o e &9 AHAF-(00) = BEF AR (B00) 27 5= 747}
dlol¥] (Data) H]EE 18 wrol 7] Z dlojH WE H wbd WEZ DACE Z¥ 3},

olo]l wet Ar] EdY UAFU0)E Z Advith JFEE gAE dHolHe HES249 Y A=
TRt 4 o7 6HE gAY HolHE JaEweE A4S 74 Adrig 29 gxe 6+2 =, 12707F Fuj e,

}7] &9 A F(400) 25E EH & UAE dolg (Data)] z+ HIE ol &3t ofd=2 1 Al
o= *@*36}—: Aow A7l Y Y FE(400)25HEH TFHE rﬂolEi(Data)ﬂ HE gholl g3t B9 Ax
AUYE 5 o= S Austo gz 70 gSats ofd 21 tolE AFE A o]F HolEHE(D1 WA

% 13¢ % 120 =AE dlo]E FER FAAA FAS YEhE EdHoln, & 14E ® 130] EAE glo|g
TEEO] TS vehile g el

w

o, A7) dHlolE e wlel AES ztoew, 6WE HAE HolEI dHEH = AR sty ARNES T
oS, & 13 7 Ad 0 gAY dolE o] MSB ¥ whdE MSBF 2 Aol id By melr),

ol WA & 4 Bl = 5ol mAlE 2 wn el AAjee] A s A vad w, HEZE A5 A
=% ;AT Atelell AWMAR-IF 7k AL, el mhek A AE(CH) sl A AR ATl 28 e A
HA AZ(CV)7F AHEEE Aol = 8, FAIHR] 4 b A Al Fdsitt.

T 138 #A=3E, AZE YA 2EHE(100) © AMAR-200)E ZF ettt dte HAZE A 2E(S/R1 W
A S/Rm) B AMA I Z(CCL WA Clm)E T, 28], MEY HXF (3000 2t Adnit) 6719 MEH
YA (SAL1_1 WA SAL1_6 ~ SALm_1 WA SALm_6)E TH|alaL, &9 iﬂi]l‘%(400) w3 Zb Adeic) 12719 9
YA (SAL1_1 WA SAL1_12 ~ SALm_1 WA SALm_12)& TFH|gtth. &, £ 1394+ A Add digt +48
TAORE EAH gt

AZE YA 2E(S/RI WA S/Rm)E & 71FHA FZE P A 2B (S/R1, S/R3, ...)= Al 198992 (clk) & A
12YAEZ(CLKDE 98w, A 298932 (/elk) 2 Al 28HANZ(CLK2)E dEwErt. AZE PR 2E(S/R1
WA S/RmE T FFHA FAZE A 2E(S/R2, ..., S/AmE A 1¥8 G2 (clk) 2 A 28825 (CLK2)E ¢
Huky A 29GSR (/elk)E A 12 HAE (LKD) E gkttt o714, A 1292435 (CLKD) 2 A 228a5
(CLK2)E 180% 9] 94AE zteth, o, & 140 ZA1E Ao A9 A7) A 12825 (CLK1D) 2L A 25294
S (CLK2)7} 3fo] #eoll A A F-H gﬂ% HAEo] ATHEE EFo= g},

HAZE HA2E(S/RL WA S/AmE T Al 1FZE HA2EH(S/RDE A 12825 (CLK1D), Al 2825 (CLK2)
2 ABEHA(SP)E FHEWEF Al HEYIA(sapD)E AT, 2E]aL, Al 24 ZE HAXE(S/R2)= Al 1
ZEAE(CKD), Al 22245 (CK2) B Al BEYE 2 (sap)E THTOL Al 2AEF I 2 (sap2) & B A
AAE, AZE AA2H(S/RL WA S/Rm)E2 SEFEHX(SP) = ofdde] BEYIA(sap)E TRl =
129} o] A=A (sap) S wAA 02 AT

olo] A7 AWMA 3] Z(CC1 WA CtmE T 7I=HA Av]A 3 2(CCL, CC3, ... Al 198 A (clk) = A 1
FYHANIZ(CLKDE 892, A 29832 (/clk)E A 23425 (CLK2)E %1?% W=tk AW 32001 WA
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CCmE £ FHA a9 d 3 2(CC2, ..., ClmE Al 198 T2 (clk)E A 28825 (CLK2)E 4N, A 2

aAE A (/elk)E A 1ZY2AF(CLKD)E QJ8ut=1},

ol¢} e AWM A 3] Z(CCL WA Clm)e Al 1EFYAF(CLKL), Al 2FHANZ(CLK2) 2 AZE HAXE RN =
Hy s MZYPHA(sap)E TFToF AWE AB(CVHE 3T, oA ZEe, A 13WE F2CCHE A 1
AMZwH ~(sapl), Al 1A Z(CLKD) 2 A 288235 (CLK2)S FFol A 1A A AS(CV)E BA ST}
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