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F7) g gaZgols v AxEA f7] 2 tho] Q= (0LED) 7} FHE tsZdeltt, dA fasta e
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A, 29 AE FHEFOD Y JdAHE AEd 2 FEus ¥3ett, A7 ERAAHW)E A6 EWRH
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ey, A2 EWARAAHWM2)Y A2 =, A3 EWAXAEOM3)Y AOlE, A5 EWMAAEOME)Y A2 =, A6 EW
A 2=EH(M6)2 ACE, A8 EWMAAE (M) AllE, A1 AFAIFH(CLH2 Al & E A2 AHAIFH(C2)2] A2 @
o] @EtE I, A3 EWBAAE (M) Al =, A5 EWX=EHWME)Y Al =, A6 EHRX2EM6)S] Al =, A8
EWA=HMB)Y A1 F 2 A2 AHAE(C2)Y A1 To] dehE, A3 ERAALEHMI)Y A2 52 A4 EAH
A=HM) e A1 5 L A5 ERAEHM5) Y] Alo]Ee} ety 1, A4 EMAAHWM) O A2 =, A7 ERA 2~
HWN7) 9 A2 S A3 ANAE(C) Y A2 To] detew, A6 EWA~H M) A2 5, A7 EWRAZ~EMT)
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S A9 ERA=EHM9) L] Al Fo] dEhET,

Al EAA2EHMD Y A1 2 2709 A5 (NI AdE 5, A2 EPAAEM2)Q A2 F& 279 A
T FEOUD Y AZ=, Al ERAX=E MDD ACEx Al S5H(CLKD)Z A=, A2 ERA2E ()
2)9] Al F2& A2 FIFH(CLK2) Y AZA=HH, A3 EWA=EHM3)Q Al T2 A1 d@A(VeH) 3 A=, A4
EWA2HM) ] A2 52 A2 A2 H(VELD)H A2 =™, A9 ERALH M| A2 F2 A2 A dE AE 9
HH(VGL2) 7 A4, A8 EAALE(MR)Y A2 =2 5 A5 SHD(EN Y d4Hrt.

gl Ase Al ARG OGEDAAN  JEEa(AT AAGVG) e 97 Agtel At(positive)sl AL
13ch), A1 25 A3E Al FEA(CKD)eRREE dEEy, A2 F2 AsE A2 FEU(CLK2) .2 HEH
HEa, 2 AeeE 2Y AlE gEH(INC2ZRE g8Em, Al A 48 Ase A2 @Eg(VELD) o=
B g s (A2 dag (VL9 93 Agte]l F-gh(negative)Sl AL owdith), A2 A @ AEEe A2 A
A A5 JdEE(VEL2) 25 E JEEH (A2 A HE A JEE(VEL2) el dE deke] F9(negative)d A
2 o3 F L), TF AEZE IF s 2EdEDeRRY ¥R, &Y A9 AsE A99 S
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472G T AR AL A metolnst Alz A metolnel AsdAels T zzke 94 EAA
g ZPsta, 2l 2T NEWE AR /) o], 7] 2AY FE Aze] AgHE EdA Y
el M A& S e, A ARYE A% FPAU F lod, ohkel AF A Wl 8
AT, Yotz A6 EWAEME), A7 EWAEMT), A8 EWAEH M), A9 ENA2H

M) EAE A7) 2N FE R TE AS FHREDY o] 0% AHsn AWAS AES T 4

Arsfol & AL, 2d Az SHHOUD O F-3F AWAIE7E ddE o] Jemd, A2 AHAE(C2) 9k A3 7
AE(C)= o714 Agfd s vk 7] AAdelA Al AR (VeH), A2 Aek(VeL1D), 13 2 ek(VGL2)
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of AfFE AaA717] fsiA, A2 AAE(C2) 9k A3 AMAE (C3) 7} Als-E Tt

ofgfol A A1 =AY ElelHE A= 5o to AnAl= 3o A dAE FAH R 2T

Al 29 =gtolme NaEe) AzAols p2E Ede, Al AW AsAcE PR 24 AE 9w
2 A2 G AzAE FR 2 s dEde] AdAEw, A2 G AaAelm Fxo 2 AE &Y
Ge A3 A AaAels Fxe 2ol AE gEve] AdH I, AN-1EY AzAC S Fxe] 2d AE
G AN A= Fxo 2 AE Y] d4dHTt.
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H Age A doltt. Al A=Al Fxe; A2 AaAcE FFRe| 7

g Aysith, =1, & 2 ¥ % 38 =3}
AEH(VGLD) 7 A3 M eh(VGL2) o 2 e )Y
7t AzAol= T2 Al F2TH(CLK

7}
Dol oa 28 Asel A2 F2H(CLK2) ol o8] Al Alzo Fufs FA5it, A1 F2H(CLKD e &)
FAE Asrb 3 Fad A A2 F5E(CLE2) O o8] FAlE A A o#rdeln], Al FF(CLKD Al 93]
FAE A7 A dEd A A2 FF59(CLE2)0] 9oF] Al AlEe ootk o] Al AaAE Fx
9} A2 AMz=Aol= F FY A7 AMzA=E FEY Al FFHH(CLKD) T A2 FFTH(CLK2) 93 F4l€
2o §)de] Wk A& ou| gttt °16H4 H)E S8, 9@x WMEE A&t A7) 2sE EAEE vl
= 27d ASE INojlz, 8% 290d ASE oUTold, Al 23 A3 (KLlojal, A2 &= Li% CLK20]
D% S FEE v, dE 59 Al EWAAEH0M

. TE di% EMO]E‘r. 2z Hdi% o] &3roma Aoldt Az}
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2EML, EWXA

—
-
=
Ry
1>
Anj
=
=
o
k.
2
—
)
B
>
_VE
,_.

24, EAA2ENTO] BF EEONEHEA, INS A #@E(AAAECL 2d)ola, A2 F=d o
(CLK2)ell 93] FAlE S22 A5 (2 (LK2e)E 3 goln | o224 EWUAAEN27 E2(ON)H 1, &8 ~79
21% 0UTe] 1 g¥le] )y, EWRAZEN77F ZF(ON)F o] ERX2EH M) A|EXR A #Heln, M7} =5

Y
(ON) 5 o] EME #] #o] Hu}.

F A F= F7)(t2) WA (LK1 1 #o]lal, EUAXXENL, EAX2EM, EWAX2EHN70] B5(0FF)o]
Ha, ARANECE FHetar, CLK2e A #Eelt). ﬂiﬂ*lfﬂ(cnfﬂ AE" Ao Adf, ERALEN2Y Al
ExE A&t g W A gdoln ) 28 =E(0NA71AL, M3E =5 (O0N)AIZIY, oF&e] M57F &5 (0FF)o°]
o] OUTE A #l¥olt). M27F =E(0N)EHo] EdX *E1M69} EUX2EMo] BF =E(0N)EHIL, EUX
2EIN97} &5 (0FF)o]ar, whebx] EMo] i1 #'llo] T,

_Eﬁ#
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/\E1M77} + E%(ON)Q‘H, INg& 3 gHola, M2E EE(OFF)olt)h. MA7F ZE(ON)Ho] M3 =E(ON)A 7]

(AATEC2 ), OUTS aL #@delrt. E-RASENT7E 25 (0N)F e2H ERALENIS] AolER A (A
HAIEC3 Sx)olaL, M97P EE(ON)H ], EMe] A #HHe] #r},

d HA = F7)(t4d) WA CLK12 a2 #@ll®olar, CLK2E= A #@l®oeln, INS 1 #Wlo|t}. EMXXAEML, E
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WA 2AEM2, ENAAEML, EWA2EN7TS BEZ(0FF)o] Fo=ZH M3, M50] BF EE(0FF)o|x, AFHAEC2E
wAgo =z OUTe] oL #lWoe] Fu}, AFMAECI7E Bdgto =z Mol =5 (0N)F L, EMS A #do] =),

weba], OUTS YAl 270 7] AIZE dlollA 25 50 gdo]a, ENS YA 29E F7]
A el vh, s ASEMS] 9, 9 2ad AZINS shue] 25 259 FA(push)E A, OUTS
INBT} 3lue] ANF F7uE FA=2 fA=Z"gdn),

OUTS INKUT} dl}e] Als Fr7|uks B8 2
of wel 7 e AxAelE FRE
CLKL, CLK2 2 0UTe] &7]3t%l 41
F(EM.1, EM.2, EM.3, ~EM.N)E 58 5

zegr}, 71802 (LK1Y CLK2E B4¢ 471 axbEs v
132, CLK13} CLK2: = #@l®at A #o] mpd wxpss H},
ATk, wEkd, ZF g AaAels FrE RE AQd TE

©> N 1

47 290 FE AR ABAQ 2AY FE Sl wal e, 2o FF A5 97l EAA2E AL
sfoleh, ol S=o AL UF D 5 Ax, obkd HA Wbk A4 BbE

Ao 2

T4 FHzsid, B AXdeA, A1 A @ AZ(VELDS A2 A i A (VE2) e FUd A g A5l
. = A2 A " A5 JE(VEL2) S A2 #Ee(VELD) Y dAE I, A9 EWAAEH MY A2 Fo] A2
AAG(VGLD O A AdEE A Fdstar, o] 4% Al A #@® AS(VELD 9 A2 A &= AS(VGL2) o 2
d dEE d B2 Fdsth. IE AT A, A7 EWAEWT) 7 EB(ONFH™E, Al A9 ERA~
B (M) APEx A d® vgll+Vth(vglle A1 # A A5 At Ftelar, Vthe PAEd H dAlgay E
%HX]*EH A M AdAD)on=E, A9 EWRAH (M) 7}F J.o(ON)FJJ—, o] w A9 EWRAAE (M) &

2 A% A dl(vglDeolth. o], A9 EAX2EH M) AlolE A5 =g o] dEtEE A, A9 EWA
2HM9)7F ol e AAS FAse AN sddth. A9 ERALEH MO A FH A vglltVthdddl,
olgA HW 5 A&7t 2 EE vgllRt VthitE o ¥4 Ao, 2gdez, 5 A5 SFFEN ] s
=99 5 ASTF vglle] HA 87 98, 7IER AAlolA, 5 BAAA A2 A wE Az A #
(vgl2)2 A1 A A8 A5 W #h(vglDEY 2ra, v s A= A2 A dd Aso] At #hvgl2)2 Al
A e 25 A gh(vell) B} Vih #c),

Awelo & A2, 2909 As SHEOUDl &t A E 7 dZEo] o, A2 AMAE(C2)= A=
gE, A3 AWAE(C3) = AFstA] gt A3 AHAEHC) O] 71e2 A9 ERALE (M) ] AlClE A

<

2 AE(INE, 27 209 2B (1IN 9] shve] 21 F71(T)ollAe 3 WAl 25 F71() A A
2zolar, YA Akl A= a1 Aot A7) 2d AE(IN7F A #d s s, Al 25
(CLKDE A #8 Asoltt. Al F2 AE(CLKDS A2 2 A5 (CLK2) o Fo4E dxgt. A1 22
(CLKD)7F 3L #d A$ A2 F2 A3 (CLk2)E A #dola, Al = AS(CLKD) 7 A A2y 29 A2
AT (CLK2)E 31 #oltt, Z:?H%‘ AS(IN = el 271 7I(TH A WA F5 F7(O)dA Al =
Z(CLK1) S A "=z 5739 c),

JH” mlﬂ o>
e i fol fob pE

A 3

B Aol A, &x A3 ATWAE(C3) ] dF BAS A7 Avtem ¥ AZ (RN AE5E oo A
2 A A FAFeR A3 ARAEC)E T AT FHEED TS A9 ERAZH M) AlolE
o Atelo] AAEA WA= v, = 55 7] vkt

Adalol & AL, 299 A& SEHOUD) A F3F AMAIEZE Adxo] o, A2 AAEHC2) = AT
T YA, A3 ARAH(CHE A k). A3 AMAEH(CHE G2 FJE=W(positive feedback) ETHE
=

3|2 A AAA, A WA EF F7ItDAdA F 1A EFF F7)(t2)2 dolZ&(flipping) A5, A3 FAHA|
H(C3)e] ok At @i(voltage jump) e} Fe] M= giE o]&3le], 7 AS(EME A dEdA 1 o
2 &3 Wit = iA EF FU12) A Al WA 5 FU(t3)E HAxE A, A3 AHAEC3) ]
Fh dsE HEy g FJw 28-S o]ty FY AS(EN)v 1 Ao A #EE AlL&s A Wskelt.
2 Ao A3 AAAEH(CI)E AFE3te] o] Frule] 285 dozlozy, 1 fid 4 A gl FYol
UL A&eta A gt} webs, 5 329 Fat 593 1 gE-A dd A3 5YS PIAA 3L

).

@—éﬁ

>

=

©O:
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W3 A e Eevel A9 WMol Bg 2R Ha,

&= 62 Fxopd, E UHe 7] 2 taEdelE Algsks vh, A7) AAjd 1 EE AAld 2 B A 3
o] 2 FE Bk 7] 2 yaEdeld v H4A r(112)8 2T 7N, 2id s =
T AL 29 =Egelw (11009 A2 2=70d =etel¥(116)5 Egett. A1l 2719 =ehelw(110) 9] 7 &4
of AxAol= Fx2 =4 32

o] & A% FHTHEM.1, EM.2, EM.3, —EM.N)S f7] @43 tjaZd o] 4l
(112)9] % 2% ez 747 A4}, 5 ANE(EM.1, EM.2, EN.3,~EM.N)E 27 E=ste] f7] 23

O

A7 F71 EF faEdele doly =gtolH(114) 9 ElolW AEEY(118)E vl x3gt). dloly =zfolH
(11 242 7] &4 g=Edo)y J4 32 (112)9 tﬂOlEi Lig: ATES FAEL, A2 29 =2
oW (116)F f7] g txZgole A IR (112)d =9 AT E AFI=F FAEHT, oY UEEH
(118)&= A1 =79 =goH(110)¢F A2 =AY =gkl (116)9] Al 54, A2 259, 24 A&
dEeh, AL G, A2 g 9 A3 Gl ol Asel 1o H A HE ANSE ATIET FAAH
W, ELVDD= R f7] &3 taEgele] 4 32(112)0 Y AsE AFTs=F FAHT.

AE s =g o83 F7] F taEdols, AFe NS WF FEAE 5 dar, oked Al
kel AR @b ARG

w —
= |

og 47] Al BA B owel @ b A FuE ARe] A% Aom, Aol wma FAHelw
7 ¥ H

ASAR, o2 Qe B wEe] SHWAE AdFhT ol 5 glrk. ¥ wwe] AL wolhd 2 A4
delA. & slEere] By AT 240l Wil AUS ALY £ o, ol wF ¢ U w5y
Aol ajof e AFet wlolh, mebd, B @y S5o nEysdE Avd SHYTUNE Fow sk
s,
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