&‘\'o;hc. CMOS  Combinational LoJ‘c.

r15,2009 187

R —] p- «mrle«
- ol ol SR coriey 3n gl
i = Duals s FiusE 2w pruos
= oo
NoR MAND
A | l
|
B
= A
15 |
<

Gleneml steps Lo \oar:, LCae.c...)
[O) 45'\\M‘7\:(KA funckion ?(A,B,--W
Kanckion coud b+ or X

[©) De)‘v?n NMOS (partl down)
+ % pailet
X s setey

Wﬁm fMoS (Puu'yj —Jus+ Maka JM,;(\S'SWM/L Sevies e paelled

Pt ¥ ww\‘;LQx % N bowr‘ex on )ca‘v of eadn st

Connect  Inpt % odrw}

QOGP @

Size . MOL'es

ex. (A@FcD)(EF*G‘“)L?:_( AxB + cx0 YX(EF + C*H)
F

Nmos: Pog (Duqf)f
A— c— A
g — D—I
E—\ or— —q
F r—\ 0]
(D]

Crate 5?3_’«\3 o0 Worsk—wane scemarts (o modds wiltn fre defust wuevtes )
Qetoudt  \werer vlg_:u‘t_ Lor paverlel Ohha g s s
L

( o, vesistance)

NAND :

Ways‘r ca. € ouly our is =,
we set both 2w

(AAe)

gcv.
T serrey, So vesistana ¥ doclbled\
S0 Ue Make ¥ 2N so tesitane

s a‘u‘ﬂah’ﬂ\)r IS sm&‘k w T W = 47 2

NOR A

m vwles, we‘iogaﬂ Size 4o
B an crease lesistame to 2w
(AV®)
st o Hazam ¥
R T AR e Yot
nvesker NMOS (sine w)
Diftugton (u¥ad¥amug |
ex. NP2 \}
00

S\Awm} Soune @ dvarr

Worsk cane: Celg Praos = C@Q(l\-)kl\u)
Cett- Nmos = Cott (B +3wr3w)

Tmos: oo
ke
Yoo gun © | F o
upr\mm Stgnal F\Dw&m‘m Ly < weke atter

Voo

D

|
T
G
T

W!

vvdent b
Pl A
Wa

| 1 §
Whoe WUE w,+wz+~

Self l‘“(vab&ﬂw@S M/OS%J olovcn uke\ L‘é Arein /ol cep.
Load ﬁ“FW/H“W V‘mﬂj dopmvetedh La jc«l:z Ow?.

“ .
Oraww e Slolo » aud Lolloww SF&, Avw 54& for eadr Framikipan

Vee Vee
e e G %

ELEC 402 Page 1

Clpusos = Ce (20 £20°)



B

ex.

L 8 Nowe

/\./4!\/04

TT

= Worsk (ene. oV‘LA
Lhovng ony 10 5 showld

1w % _ﬂ = be 2W
‘%{tw
H:\ fw
ll:l‘/w

v

Ma/ﬁn‘v\

Droew e Sloly |+ and Bolloww FGr, hiet gt for eals Framiitivn

Vee Ve |
Cole | Gede G li
2 Afkusion cwees
.'.LQ—x 2w)
MMOS
—g
— 5 (ooke Ve % % %
Canmns Cogl 3wezwraw)
Vyzo

PMmos Difuston €

@%""

D€>\3m N

Twi\unM -

T o
¥ AT
[ri T

R

dso 2x dffusion awa (F)
— Sam2 a5 NANDT

Su Cpns Cat (2% 2w)
NMOS  Difusion CB’FQ&"&MGS'-

Cotey, —o -
Y

. Ciig= Cop-(#r 5‘0\))

> Consider  Fvo erbews. (hrer
l—7 A Tmlmt oN

L W“é one Ewrmt OoN

o M handaihics ar b deted dween .

NAWD:

MOR.

oD

A Qrw’

B o T v

w
fVow
\)aﬂ?\)vv

< e X
only ome ek ont (le aff

! ks ¢ m/e“EA as nrul)
Vin

We size e M0S lo wmokdh Resishunce

Bt whad Aot (a\oaw}auu.’) 4~ %zmsa foaA 417

“Totat car« wtaues

XOR. Gabe-
Fundiow of X0R"

ELEC 402 Page 2.

Lenmy- (Rz v @)

B

@ atanes should

50 the edvon capautances
5L\omla(v‘l' MA“'\:V boo ruichn.

=Gk 4w

(o 1wl)

\x because S\/u/?“}
o Jl%mm awol fov
Pavm MOs -

Teaw) = R +48

¢

Puc Doww
Kﬁg A:%
& —571;

RiL ue( Dunl)

T Von

A
B‘

Cpunos = Cet (20 £200)

Dy\l\a o ny,Pu& st -
o off: — €‘(v)w(-e~\¥ vt

Ven
A bw
& PM0s nwde 51;/9«17@., mMo'$
{ W - X cnuller

- —& VUTC I(JW slitt

B nput on tesk
Botn A& B ked equivalen- corpudt

4

ew

oo

2w O UMpS wuda SWJ»W Haoen Preos
—+ Y biqsee
aw —» V1 shog

q_:‘w



ELEC 402 Page 3

. L

A
— e wet e whote “A:V\.g
€ 4o be Reg » 20,
A se @’ Moldh be 2w
B
A A
E W, so Eadrowe > 20/
1
ADE

_, & ~
Bee,  — SToo—  Tees
— g
-<lo
—(W;& ="
4

chnull} smaller @ LCagley
TAKE AWAL ;. KEEP EAU WWMPONGNT o€  STATIC (OMB. LOGIC
(o

Lhoup pe LMITED T G TRANSISTORS
()

Bt Ve o bHer wag wl Peeude NMOS

Powale-MMOS  NOR
\"7 A sngle PMOS can Pl wp b Vo {"E;_A
b ® vat Voo 1 no (07\3@ ~ 0 A
L © “tpw\ o o
B S

Veuedo NMOS

0P

’WE_‘)EF—}WA NCR. qerte

nite | Woust case saqe ol lxw » xquivek
We con also shaw e diftusion aeas

@ OM%@MMW aea (= Ceglérxw)

RaioE Y



