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Qien)

€X - w{.\ )7.(./ Ie's '\mr\pu'o\‘} (A rL 0@( C @C \(m

= AR +E

2 . 0
kOL_ O( bt (J: /‘un"'s ANk (E/u_,‘_\ Bu+ {?mt (5 (t_{raw\”‘f

i}n Gt A ‘rf(cwmjw A, 8B, (D AL (H}C@gcc 17 @,47 bap
ﬂ,’\ &'.a{)i‘ 3! (/Y:I_(in%y\l‘v’y i M.( ﬁ(}:al_&c 157 Bog W,

C. Mo ®I W ol QUJD.

Clr 'u.‘n{ B ! 34 }'\f\/‘) Em OL’*‘—)U". ('-‘P‘-'-’ﬂ"t‘e. (“}'—PMQ L C d ) A .

S0 C"rCL;l'i B s '/.;.yf(n_ Cah'F‘McC ‘D G bL’f"} A

(eo2:

a. (17\,0 l(n\pg{— Oum“Pu‘l" h—‘?bfblﬂ"‘(_tl 'S a);'jci,rnr-’([ eJhen ({Hl ‘lr\va;. (/\‘E)

Ot _l‘

B pacdld ph in NMOS  Ghe, feuad K So

Qif:%m: 6§ K2,

b. /l:_ﬂ oyl Gne OL‘W‘ QCSIS'L’”‘U} O'f 3k A O?y’@mﬂg ~flon |
b ans 2 peve QMey , So Gk ms  heo g
3 o
Kms = —= = 64 ke,
fn Vet oufput  asdance Ju.uj It up. ald  PHos

ang o fapd  2efo.

_Q@(: <€5+ %S;)K: 8175 ko

o



pzarkesh
Typewritten Text

pzarkesh
Rectangle

pzarkesh
Typewritten Text
Homework #10

pzarkesh
Typewritten Text

pzarkesh
Typewritten Text
ECE 520 - VLSI Design (Spring 2026)


) Bohn (l.ﬂu.'\) ""““‘plfhw"‘} XOK ‘Cn (_(;)C'T) ! |
\D‘;llu}) ﬁ,«cl PJ' (;t"\ﬂ" An R OQL-‘ 9~

=+
( iv wil A S (QUfy f\_ﬁ%i‘rll\ .
ot @A ohun,

13 ﬂ;"“ \Mb‘cg ffy(r\,ﬂ\c el  an 4 ves

N - ‘QU,UQ Cinrvir-D
#—‘ h\A (I \0‘,}1(_ oL "PL’ - Q'\ (r fv ’b '—h"”‘)"?) [\ 'L;"\) e &T{J\r e '-':1'}11‘
v Vpy or Qvound .
Civ rvi?t > 1S —é"b{CL h" an Cis (vl d ’\ AN (4 Can
for \

E=s

(ﬂ‘)ﬂ(‘\qf‘c—k \5 lﬂ\)

, " R~
o ; o - t 7 R ‘/ 7 A,
baag & o W 'C“'L"‘j an~ 7% ’

l‘ j"] <0 ‘(’1)

mlwa tad enn ng nodg QNJ e

(-u v m-" & . f“é‘ru;'cwrn
(5 é.;g;az‘ Connech f:‘c& h o 'J‘}']Jt."* LN () 70
"D (lJS( }\_'v»a‘i g "’{\Jv- (2 '(tﬂ 5‘({2/[ J

- ab K I\(f-‘(-"‘;?
f

BN At g
a P A A /}T\Q ((I ‘L"" H"‘Lv LﬁiLLk' n,o_ ch\

o & \
O 1 0
| O O

bc /\Ju’ 94 m“ nﬂ.
IU’NW-*"&. ’ e C’L"PUJ' ndde_ el @ rasn fo 7O

Wn A= B=0 And el aR= il nomata “Ga Ang |
S

Pu”g Je e oU}Fu’} Nog<. }\/‘3{ CJU”U"‘_‘S L‘-"Cjt‘\,l

T fmMos i

€[N Moy  donee
(rpedanct nad o,




C. T
/’}SS\JMJ A:O/ =1 fL—# My

Ml : vcls < \‘35“ W => L nean PC?!CT'- B,}_"{ M,

> @ sy

M, : Vig' > ]\/33._ \q[ - Satunfion.

I‘:_Tz_
- g kn,(“\%)n[(vﬂ" ) Vg - XJZ;(] N —)LELK%)P(V& VOW

> (D)= 8% 4

Body ot doond Choge Hs  mgolt— print WM e 5

%ﬂ“’”n&od and  PMOS v % CG""QC40'C£ h VpD.

@9’3“;'.'
e ——

Par*)—s A—D F—=> N
B-—»E GT'—?N
—— M —=>N




o,
Be, Ad: @ Sop Hime: g/t b+ Fo + ot fokan

~ 2040 + 0 +20 = §o rs
E it
le;h,, RE L @ gd'vp bra ! #CcL/-' T‘{Frd + *bu T .’ B.A{éfr/ﬁ‘?t:‘_#

20+ Yo + 10 +20 = Q0 ns

]

fh cet @ Sehphre te YT tea * Yo+ teuly/sted
= Kot Y0 4+ |§ +20 = qonrs

Pt Fh' @ sehp s 4(- 61/ T %P(‘J + t5u Tﬁﬁ}[%uh[&/'g)‘f‘s—_d

= 2+ So + o +20 L. ff)(\:?f) C;UH(AQ
Pah GR P @ Shp Hns 404[‘/ ‘f"”!pd 150+ g o/ koS — P”‘%)\
= o+ SV+|oT I = foon 9
and P N: @ sep dag! ‘. A i =
r”)'),\ M = "(‘(l/ -+ ”lpd —+ *gu + 4 8ot/ LhaS [p‘jﬁ(bk .
= &0 -+ 0O + 0 —<€40 = <-10ng. LPow s Srpe
»uclfcm

Cribe padrnis pPah R & ad 2 710/ aw v ha

.

lﬂ‘ngﬁ 54 CQQL’« z

= o MU

C. Mﬂ‘t imunn C,lct_i;’i %L'Gn(// S gigfc,jw,\gl‘ t,\/ (’rur};@Q Pdﬁj’ﬁ\ dpk\f
) r

_ \
/(W : Tywn Joans




PR e RN S N AT g O R R T
{4 >Ganindhon 495(
ted > JL@Id ‘ "‘C'T/ ¥ 45:-@63/3%.

v fdn 10! @ told bre. Ay

A, Hld Bra (orshaid’

CShond
hondac]) 0> 5-20 +0
ORI VLR
& nell bng viatm.
Pd‘}\ Be: @ Hld bre Q0 2 § —20 + R0 /
> 0285 - Teve Ao v lolon
I Ce: @ Hold Bne R0 5~ 0 +20 , e
I - A 443
V. Ao N Ay vistiom,
P Fr:@ fold bre 102 5- 20 +20
25 b 75 <— —__TRE \—
Ué L,’I'C‘w')i(?ﬂ.
P GH: @ HoH w2 10y 5-20 +20
) P
S 5 TevE
T A\ Viekdion,

+ @ toH dm~ O - RO+ (-4
Cdn UN ; 5-R _,__?.24_. oppastte Ly of f,qu,

SkoD Afcrﬁ—e:.{;ue
02 —55 «—— Tove \‘“\J/_

)Oc \f(ldfg'r'oﬂ,
S0 e QGrooit \ﬁ\ow/b hod B ('mgffo:)% (&ue_ +o

P AD . 97 'Mrﬁ & dola Pé&‘l\ N £ ns We (an.
ovrtme Do beld vieldin oF( e desigm.




Me Gade.
&U(/). 6~ 'S ” e 2
e x ot
h{?"wc lﬁ'?.((h(ﬂ - ' ; l
r{& e Io(‘J; 'S ‘];30(.
‘ 0
i - Bt

: -~ IS
PLH = TRy = 2N O.bq[@vmﬁ 1ok (100 + 10 +20 )x10 o
+(20L¢wi+lot+lk)i( (lot 20) * 10

4 (QM QQ_,_,Q(** lk-Hk):& (Zoatl; 'S)J

:“> QomeE §:8G¢ k2
K > S2X 2aue
e oot e = K = g sSka PM“’mQ >
e
Voo /5 _ 118
) = 3~
Pwo"w{ gS‘g‘\ 069 % —‘-(2—__':-/ @/L)n Q/DD’ \4”)
o0 6
=> ggg KIOOO =

069 »* Qsxipe KN, * @& *

-5 W)= 5l 24

T Voo /2 _——-)—;—-—
PPM%(T‘“‘\ 0 69 -x_ki( x (M % (
4 oé '

M = 2431 = 2C




Fa= Y= Ap + AG

Y=78 +hAe
$T: XB*AB
- A% . A8

-(A+3). (A +8)

- (A+8) (A+B)

].ofj'( ‘Q"‘C}'m“ S a ,Dl)fﬁvunh@c? XOQ “J‘QAQ. Y: A@B

Qoo R o, Logical 40k q» = U *E)x (h) = '
Bochicll Hf, v = A3
gw\ncfu'j Gt & = 3%x2<6.
Path Cobf , T= GoM = JFax L =128
" et she W - @) 8. &
fnashc  deley, P= 2+3+2 = F.

.- Dglj i D = 3I*x54+F =22 Lt Jeﬂ

5"5‘:1 ., Welas g)/s = 156 ~
x = ((5 *2) »153_)/5 = 10G

flogh Sk - % 20,




Ut MAND2 ¢ (1¥)

Npp i 3
=
._E 4E{L C =z L e GE
C &> 3
0" ap j
t S ‘Lj”;
: N
3 —, 2 3 ]
£
} 9
Uit NOR 2
BCo
. gL
S; ' il q( Y
50, NAND 2 Sj —% :
(80«
NAND 3 g&p,ﬂ €§1 = 6)( | t
"?%
18Cs
Ond RoR 2 Bite =— =X
3
aUE%- Q- :H-‘ Yes 9* (on ha (mM ars I;:# (; #__ @
fov  aphwum  dosign [ = {) = g
H Kee F = Q»Qm@:gqg
. OW/ 2 ot l\umﬁm 0’—( g‘jié n - Ln(p)
B '0’7@45)
V = £
6§ shoe , = (648) C= 2244 6
af & 22UMUR6= (%6 +— i
e‘ﬂlr ¢ Lna #50’ ég%“sl@

|
W7 shee, P -(6a3) P -252
J,ola?i = 29%xF= 176

¢ uut - Legic Reshuchuy,

+o € Sese .




Ly
2'| u L& \
Dec DLI’\ b {
| -
. |
)





