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B g 47 32 A6 B AoR, F o) FAHOR TRuANE 21 ofy o] 1@ Holt),
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T 32 & o npghA gk A A oo whE 2O E 24 o g o] (PLA)E KT I ZEo|th & 35 FEed, A
7] Z2IaYHE 27 o8 0](300) = A= Z21(310)7 2o Z91(320) i%ﬁu} T30 TA Y TR oaguE 2
2 o] 7 0](300)= =& 3= F=(bc*d)+ (c*d*)+ (abed)+ (ab*c)E 3l 3t} 7FA 3t} of 7] o A, Fl=bc*d, F2=c*d,

F3=bcd, 18] 3L F4=bxc o]t} F33} F4oll A 7 5= =85 = A 59 azt ke o] vk =, A7) F13 F2& 54 9

HE = Al (a)dl FE5EA @5 A5 olar, 47| F33 FA= 485 (a)dl T55 = AZolth A7) 489455 b, ¢, de
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ZEAE(CLK)7F 25 & Aelel S uf, 7] A= ZA(310)9] =2l 221(302)2 sho] o' e = Z 2] 244
(precharge) ¥t} 18|31 =215 (CLK)7}F alo] #l® A= 2 of, 7] = Z#1(310)9] w=2]% 2F1(302)& o ¥
ANFE(D, bx, ¢, cx, d, do)oll Wk =25 AEE(F1~F4)& A3t o & 9, = 3904, Al 1 =835 A5FDE
Fl=bcxd o]aL, Al 2 =23 A E(F2)& F2=c*d* o]aL, Al 3 =23 2 & (F3)% F3=bcd o] 3L, Al 4 =g A&(F4)=
F4=bx*c o]t} 04 71 A, 471 Al 12 Al 2 =2l A (FL, F2)E =4 8 E dEis(add $554 &= Algola
A7V A3 E A 4 =25 AEFS, FHE =4 485 E d8As(a)dl 55+ Aol
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360)S v 23k} Al 1 Qlddle] & 3|2 (340)+ Al 1 =83 AZ(FD SHate] Al 1 =83 242l F % (charging)st
A J(dlschargmg)ﬂﬁ} A 2 Qoflo] & 3 Z(350)= Al 3 =8 H AZF3) SE5Fe] Al 2 =85 gelS 54
(charging)dtA vt WA (discharging) 3kl 18] a2 A 3 ¢lo o] & 3 Z(350)= Al 1 =8]8 AT (Y1) Ssle] &=
35 S (charging)stA Y W4 (discharging) gtk 7] 2l 1 2 A 2 ol o] & 3] ZE5(340, 350)2> 5L +A4E 7}1
th 7] Al 1 Qe ol E 3 Z(340)¢F 7] Al 3 ledlo] & 3 2(360)2] 7 B T4 e R4 H K68 TR
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@S WA &= NMOS E%HXVE%(MN@E Fgheit), A7) 2o 49132002 =A dEH = Az (a)dl S 0}04 *P
7] Al 3 Qleflo] & 3] Z(360)2] &H &S W43t E NMOS E# A ~E (MN4)E z%r‘&u} w3k A7) 9o Z#21(320)S
Al 3 Qoo & 3 2(360)2] =44l E Jdé}L W E(332)E o] &3t}
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T 45 = 39 Z=AE Al 1 Qo] E I 2(340)F BT 2 o|th ® 45 FFx3sHA, 7] Al 1 Qo] & 3] 2(340)
= QW EE(341, 346), PMOS E W] ~E 5(342, 347), NAND Al o] E(344), 718 32 NMOS E @ %] ~E] 5(343, 345)<
Z &gtk PMOS E# A 2 E(342)= QIHE (34 DE B8 Al 1 =2l A3 (F)E d8it= l o|E, ALHH(VDD)el A
A¥ 20 I8 ND1 =0 2% =918 zh=t} NAND Alo|E(344)¢] 48 dx5L A E(341)¢ =9 ¢
A A ND1 =0 742 A7) o2 AAdct PMOS E#A| 2 (347)& ND2 =5 =, NAND Jﬂ o] E(344)°] ¥ A}
ol A71H o2 AAH AoE, AAAHVDD)] AZ2H 202 18]al =23 2121(303)d A7|Hog Add =S
ZE=t} NMOS E# A ~E(343)= Al 1 =8 A3 (F1)9 %kg enk= Aol E, =g #21(303)] A7) H oz A4
H =9l 283 JAE 2225 Zh=th NMOS ERA 2~F (345)F M E|(346)2] &8 2150l o aA] Ao =,
ND1 == 31 =2 241(303) Alelel]l 714 oz AdF o] olrk. AW E(346)9] §1=] ©abE ND2 m=o] d7] 5oz
AA= o Q.

1 QJoflo] & 3] 2(340)9] 2ol & Al 1 =213 215(Y1x) 9 23] AHE Rt = 504 '1'& 23
2 ojnjata, 0'e 24 =5 oW FEE oy gk,

42 555z, 2HAS(CLK)7F 25 del g 2F#] Al precharge time)ol A w), Al 1 & #| 2 =&
M3 E(F1, F2)2 sto] @l el & zreth olw Al 1 =2 As(Ylx) e 229 42 e & 71

d

ZFYA S (CLK) 7} sfo] g2l B 7} A7 evaluation time)ol] & ], Al 1 =8| A3(Y1x)= A 1 2 A 2 =2 F A=
E(F1, F2)9] =7 Aeo] we} 4714 499 = zh=t) A 2 =25 A Z(F2)7} ste] d8 Aeo] 91 o, A 1 =2
FAE(YIHE A 1 =25 ASFED #AQle] &7 29 e e E 2henh B 45 33shd, Al 2 =25 AE(F2)
7} ko] i el uf, NMOS EHA 2EH(MN2)7F & 2 5 7] wfZol] Al 1 =8| A&V & 29 4 JeH=2
A=

o] Al 2 =8 AEF2)7F 25 218 Adeo] J& o, Al 1 =2 As (Yoo 24 e Al 1 =2w AEFEDY
2 A Aol whet A wt. vbek Al 1 =2y AE(FD)7F sto] @l Aefol] Qthd, Al 1 lelo]& 3] 2(340)¢] NMOS E
WA ~E(343)7F © = 7] wfszoll Al 1 =23 AE(Y1x)E 25 42 Je 2 dt. 28y Al 1 =85 213 (F1)7} &)
01 o8 el A 29w el 2 vk, I E(341)9] E9 2 sto] HE AElE o] NAND Alo]E(344)9] + 94
& 55 slo] g el = ). o)Wl NAND Al0]E(344)9] &3 o] 25 & Aeo] =2 NMOS E#WA| 2 E](345) &
PMOS E;A2E(347)= © = At} oju] Al 1 =83 A 5(Y1+)= sto] el e 2 "o wabA] A 2 =23 A%
(F2)7F 29 A8 uf 2l 1 =23 AE(Y10)E Al 1 =g A5 vbdANE(F1x) 9 24 g},

= 39 =AIE Al 2 Qofo] & 3] Z(350)%= Al 1 Sleofo]E 3] 2(340)9F 5L 74 2 52 dEl & 2=

ool Ao v & = ko], =e|F AT E(dE E1, Y10)& B7F A7F F<tel 2o Z#<1(320)¢] NMOS E#
AEHE(MN2)8] Ao Ed Y= =eF AT E(E 59, F2)o] 2% =5 A3 7Hd wf Mt} = 1o =A1E
nfo} 2 l FHAZ(92)7F &of ZelQlell T = A vaste] & uf, & 2] mE 22 E 24 ofdlol= o
7173 H setell BAE = B s Ay ARE S 5 Y

!

= 39 =AlE Al 3 Rlello] & 3] Z(360)F HojF+= 32 olth 7] Al 3 Adeo]lE 3] =(360)= Al 1 =23 Al
i(Yl*)é’ AHLon, 7] Al 1 =25 AS (Y1) 22 e wehd FHaAs s AY g

FzehH, A7) Al 3 el o] & 3] Z(360)= 2IHE(361)7F PMOS E WX 2H(362)d AA =] 3 1 931 NMOS
2E(363)0l] AZAHE T E A ALt = 40 A Al 1 Qo] E 3] 2(340)9F U3 A S 2k

iy
tlo

6
Y=

AN

L 747 Al 3 Qlelol & 3] 2(360)¢] s&e mE HHAS(F)Y] 224 FHE HoFErh

T 6% =TS A, =4 d8H = A5 (a)7F 292 e S o, EHASE) = Al 2 =83 AE(Y2)el
Al Al 1 =2 A Z(Y1) 2 ‘ﬂ’ﬂ’t&(Yl)g Z238t S F=Y1 o] "l = 6& Fxsd, Al 1 =3 AE(Y1)
7} 29- 98 e v NMOS E# A 2~E(363)7F | & 7] wliZell 7] A 3 Aelle] & 3] 2(360)2] &= walte 25
g e 7F Ht olwf EHAE(F)E stol el el "ok, thaell, Al 1 =23 AlS(Y1+)7F 25 88 2o A 3ol
o8 A = Bk NAND Aol E(364)¢] T 8 d217} aho] 2 Arejo] 9l om 2 A7) NAND Ao E(364)9] =3
2% g A2 dc} o]l PMOS ERX2H(367)7F | & & 7] wjiZEo A7) A 3 2o o] & 3] 2(360)2] &H A=
sto] e el 7t ft, olw) EHAS(F) e 25 98 JE 7t A
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=A O’Eﬂlﬂ% % 215 (a)7) ko] @l AElo] S w EHAS(E) = 4714 F-29 &5 7 Al 2 =23 A 5(Y2)
’; (Y1) HAAZ(YD)E 83, = F=Y1 o] ¥t} o=
= 459 Fdsith

=
N
- ¢
mE
)
ﬂ
r

=
%Q&gwﬂ A FE 9 EYAE

P s (a) B Al 2 =2 d A e (Y2)7F 25 o] el el ol W, ¥ (F)= 4 sto] Ul AE7F dv = 6
14 7&71 Al 3 f1ello] & 3] =(360)¢] & & eEA7F NMOS ERAIAH E(MN3, MN4)S 538 7] wo]
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