Lf('ﬁure 60; pm{ Vﬁs>vr

. t .
9v~/l1"c[\¢'6p U-IDA&;"W fﬂ'H‘elf; . V“:‘ I V1 s r[ore‘/u_
, Yy —F— g2
V1 i; C[a:e%

(]
=
L a—r

o

?PV

_ﬂ’mnsm:ssr\m

f l jaﬂ"f— JM‘/"tv

MOS Pransishy Swihen.

/AN S IS o gmk-

Nagendra
Indian In

a Krishnapura, Dept. of EE Analog Integrated Circuit Design A course under the NPTEL
dia t

stitute of Te h ology, Madra







=

St H ey  switzh fl'wm
— [(,Nw OVELAP
d/ ¢2 /.v\fm]l"rll)é_ JM'ﬁLm

¢"’ oo V]xﬁw(-

)
S W eV WO
F—/; ‘{'Wr\;% ch-y&_ y{l

% 4 —

}52—& Lcﬁw‘?(:_ T:T,_L_j— N B

Nagendra Krishnapura, Dept. of EE Analog Integrated Circuit Design A course under the NPTEL
Indian Institute of Technology, Madras



CADOSIV\? 751“\{%7\/ SIZ%

)@

W
Qﬁwm lawe mode] : | = Al T (Vﬂr -V
2

1>
N >> W, q
lp& N i Oversimplifie .[-,\, Vem ;I\ o
I,D 1% LL_ >( D InCyemed NH; V‘e/wo;v? Le_@ ’

| —

Nagendra
Indian In

a Krishnapura, Dept. of EE Analog Integrated Circuit Design A course under the NPTEL
dia t

stitute of Te h ology, Madra



% C(\vofe_ o ([w&mw[ {evxjﬂv [ (jé? Lm,‘J
I)(X <_WC> {W/L} I Sérﬁ‘fr\‘/{— fﬁfame'ltfr;

8
X Birs ot & 2’;“"" [D Hs (0" 2"\/?’{5)

o
> va l) ovey  Some ‘ﬁT’ ( /C;f}

ge. kot tse Y
7ﬁfmme—7[f’//5 \/&

X /Q]’&d' for daFftm"' L.

.

Nagendra Krishnapura, Dept. of EE



N3 ["/w.‘q Fh;m _U\c 0 e\m‘IL; w\fﬂt'
- L g

i I\A,Q,/ et ) ;.,1;[9*«/;,15/]

3”/ g, ?:,\/ %'v 7C’

Pu’ /s Qbfw/wJ Vﬁs Va—'[{,—

Nagendra Krishnapura, Dept. of EE




)2

80.8G

EQ.BG

nMOS 20*@.5u/8.12u: VDS=508mV, vSB=@, variations with process(tt,ff,ss) and temperature(®2,100)

am

temp="0: temp=""h: temp="t

f-::"np—"i--: temp=""1=: te

40.0G

20.9

0.00

qm/gmbs
Fern " tem ' ten k
e - temp="1-: temp="1-: temp="1 1.10
oop Bz [TIITNEER =0mm
Ly — \\.'ﬂg.;':
j it 700m
7.08 \‘1
\-l 500m
5.00 W
il 300m
*
[ ]
3.00 ' [y
|
- ' —=18@m
12u 120U m 18m
Ihias

Nagendra Krishnapura, Dept. of EE
Indian Institute of Technology, Madras

100y Tm
Ibias
Vdsat

: temp="01: temp="0Gs: temn
- temp="1-:

i
1@u 1@3u 1m 18m

Analog Integrated Circuit Design

temi:!=”1—: temp="1

gm/qds
1 temp="0: temp=""th: temp="H
=: temp="1a: temp=""1a: temp="1

emp np=""0: temp="L
: temp="1-: temp=""1-: temp="1

1.8

A course under the NPTEL



(\
\\

4gG =: temp="l=: temp="1=: temp="1
306G Ll !
9 AL
2z AN
0P \
_.'-. h =T
—_— b
18u BBy 1m 18m
Ibias

gm/gmbs

0.0 -~ i-?l'!'|i’.‘-=”'.-.' temp=""1-: temp="1

BB o mas! o el
SN
7.0
5.0
2.8 | I |1 Ll
18u 18@u 1m 18m

Ibias

Nagendra Krishnapura, Dept. of EE
Indian Institute of Technology, Madras

am

e T T o

‘Zg.)w‘ nMOS 20*3.5u/0.25u: VDS=500mV, VSB=0, variations with process(tt,ff,ss) and temperature(@, 102)
/ fT £l

6.0m = te-‘np="l;: temp=""1=: ’rer-r;'}:-=“1

18m

T i ite e

1.0 - té:'r|p=.”1-' ten*ﬁ:’ﬂ-é Jrémj[::"‘l

B80Om

s080m

4680m

2080m

18m

Analog Integrated Circuit Design

[:GmS
bt /"l" (W)
2%

gm/qds

Iy -t temh="|=: térn'[:u="l=-:

50 &
B Wicrn
20
19 /;W\g
oo LI LU - —
A Microvis
Vgs B

] mp="0; temp="0: tenr [
1.5¢ ~: temp="1-: temp="1-: temp="1

|
1.30 |
1.1 /ba//\vy
300m
700m /\4"4 /
(/)
500m ’
—
I —
300mM e
T
18@m
180 1@8u m 180m

A course under the NPTEL




- ‘QVAN\ nMOS 20*0.5u/8.5u; YD3=5@00mY, VSB=0, variations with process(it,ff,ss) and temperature(@,18d)
- 0 _—

L= : am " amvgcs :
10 temp="@: temp="th: temp="0 | 1 temp="@: temp="th: temp="0 1 temp="0h: temp=""h: temp="0E
11.0c = temp="la: temp="1=: temp="1 | 4.8m = temp="1=: temp="1a: temp="1 100 =: temp="1-: temp=""1=: temp="1
g [T7] T | - ; 1 | g ' |
I RN | I 1 : | |
9.006 ! | f!.‘ Ny . | = 80.0 %\ | |
g 111 /] . Om | L Ll | |
L ! I “;:H \l : [ Hl 4 | _A"E\}Q\ | |
: [ 11 1L 'L | | L1 | . g N | |
7.88G | L1 ﬁ’ ,!(-’ 151R | AH | 60.0 I i |
3 E | AU | | E A - |
L 2N | zem : | 1
s.ee0 || |||l /] ; I /;'2 7 40.0 i |
BRI ZEN | | i ' i |
r I | | L 1, | |
g | ' 1.0m L I -
5.806 | | aff‘ ! | | m / 20.0 | |
F | F | |
b | | | P AA x |
b 1111 [ LA | F R |
1006 21| | il ; 0.0 0.00 | , !
18u 10@u 18m | 18u 108u m 18m 18u 108y m 18m
Ibias . Ibias | Ibias
gm/gmbs ki Vdsat 5 Vgs
o, termp="0: temp=""0: temp="0 | o: ternp="0: temp=""0s: temp="0 | o: temp="0: temp=""0: temp="0
9.9 —: temp="1-: temp=""1-: temp="1 I 1.pg =i temp="1-: temp="1-: temp="1 3,9 —: temp="1-: temp="1-: temp="1
C T LOMmT T TR m T T m | ' Hille T T TTTI
B0 HCLHTE13 LJEIH | || : i I I | |
== 1 Ih-..._________ | | £ | | | |
7o TN =¢@.&I ! | Boom | ,‘ ! |
. '= | \\1\1‘ | I : | 2.0 | i
68 | j - \ | | 600m; | i |
58 [ | | _| \5*{&\ il | i || 1 ;
£ | ' | E 7/l i
4.0 | | | | 49@"1_ e £ L |
5 | . ' ‘ /) i
se LTIt | L] |
| | [ ] ‘s i | ‘.EJE!m;___ s e |
P r | I R F == | |
| ol .
_ ; M T imiil !
1.8 L 11 5 1 I I AR . 0.8 1 =5 S I Bt I
18y 183U m 180m 18y 1830 1m 180m 18m
Ibias . Ibias
Nagendra Krishnapura, Dept. of EE Analog Integrated Circuit Design A course under the NPTEL

Indian Institute of Technology, Madras





