EECS 140 SD[anﬂ H"U\/ Sq

@ a) \/{,sr Vs and Ip are all vegahive
@ TRIODE NEGIOV: Ty = - ,Acox f(%s“ﬂ"i“’m) Vis
FoRUAD Acnves Iy = = Zmlax ¥ (=t )2 (1-A s )

9@)[%! =3V > | Ves|-|Viy| = 3V-1V=2v 9 Rvusep acnve
LD:' "ﬁ (0 %’%_ (O E—S-—(ﬂl)JaD- o‘|.(_3)J

P (] 4
ov Iy = ) 1'00% 1o CS—:)E (I -t-D.{-'!.) -"‘:3-6“""4
—3 viede Haat +'s OK to use Hie n—-channme | B
expression. Jusk vse absolobe valves for VGs, Vps
Gnol Ve and Hhen add o Hrjm"n'.rr sign fo, Ly...

(@5) Ivas)=ov < [Vest [vou| =SV-1v=4v = muove

Ly =0 smmce Vpg=0 !

@H) le]r-z.S“v > IV(.,;,- [Um}= ISV-ly=0.5v = FORWALD AcTvs

To = ~§ 0 2% 0- (050 (142501) = ists.n

TB Tamete kel -]

g»ml—‘ m=ﬁcox%vas
i d Ip
T A Vpe = M Cox ¥ (_V&a*um—%.s)




@9 assviming Ol AnD ACIvE leads b « Camf'md:chbn; »
{ 2
Tp =tk % (Y = Vry)
aed /-
Ip =122 ()" =2mA > T=lmd —e
"'9 S0 '}'L'\f G'{E viice Mdﬁ“L bf ﬂpfﬂrﬁlh‘ﬂf’ P! H‘Ii‘." H{ﬂJE r{ﬁlﬂﬂ .
(L |/
Ip=~h T L(V&‘Vm)%s = Jf_%f‘:l
103 (zum ” Jiumz)
O = \"D.Sz - Cf Vp_g 4'2.
V.

osy2 = L EYq-y = 2% 14y

Vpst = 3.hi4qv Vpsz = 0.566V

1]

103

7 Vpsi can be dscovoled | bocause of *
=) Vpg = 0.586 V

+ | t
oo vod T
—— ﬂ.___
A

Y i { A
%m =k % Vp, = J Vi 0SBV = 0.56¢ MT

f { - l/ =[ _

° ‘t'%(“&s"‘ﬁ’m-ﬁvm) /1%(3—:'—0.55:%’".?0_ 1D
| o

Ovo = —%m %, = 0.586-10°-30% = - 041 |

i/g



7 » ] L - A
®3 ﬁm’-')/i"'f"ffn =7/;:"ﬁ-tm4 = Luiy
l

Y, = e —
v }KID 0.05 - A Z_G_A_{_‘R.J_

Ao = = Gm Y% =-2%.2%

\"D TRDE Fonwarp acnve
A 0.58¢ 22 L4y 224
Yo I 20 k Ju
Qy, ~0.41Yy — 2§.28

=3 Rov +the same dvamn copvent bias;, Gn, and v,
oA ve SIf,m!C:camH}r fouc.f lin Hﬂr Hiocle reqiom ﬂ{-
Dpfrm'fuﬂ 7.‘!‘17[:*«@ @ poor ke P-fv’lf;vmﬂﬂie.
Theve Fwt’{ devices cupe USVﬁ”?« alozmﬁra{ wr Fhe
frvwevdl  ac hve vegiom

O slopr 320 hode
@ ﬂo'of W ol th

and Yo o I/C"rn
Vps

- Mﬂs < UIJS

. v - = )
\ED TioDE - Tm o = %’(Vﬁs i "VDS) Veos = Viny = Vos

Forwaep - _ 2k 2
(Vos— Vi) A TS = A‘(%S”Vm)

3 /s



@ ) ctl. Triope { FONVARD ACTIVE

(ﬂ l V:I:rs { I ] 2
vi = = Elv — o
Vos =V —Vpg : A (Vﬁs' VT#)
_ C 2u
Vol st shall |
VDs ""/l/, ( %sn‘f‘
{
g Vos (
T Vogat i —> 2Va > bsat n
- | FONwAND acnuve neg o
: —— bll'. L-\ &t il
—>  \ps <& Vpsar g = 9 :
M TMoDE Mepion/ '
@ [Oluf (\J‘-lﬂuu.ﬂ g _

®5@J %: ‘[?ﬁ ) ra:f}-Zmﬁii A =0l
I, = Jz-rdt[% (Vc,s’l”fm)z (I +A %5)

02 = (L@s—l)z (t+01-3)

S Y = 03922 £V D Y =14 = 3922V

‘am = ZIp _ 400m A = 1026 LA
Ves - Vi 0.3922v V_
Ty = 2

= = - =£S.01kdb
i (Um‘VrH)lh 12 (o ssE)Tng

= —gm¥ = -66.30 = 36.4343

/g



@) D u) chkt.

e .

+ ,1— | ?
Vi(s) %‘“"‘"f&}é %" _'l:{"r'c" Vo(s)

o

Vs (s)
H[S) — _.ﬂ__

Vt {5)

I . I
A

lia!

g A
Steaol stz s = o ; debne w,=7,C, | Qo= = Yo

_ G o lawl
FRGS i [ T+ &)

b= = T
0 T 2T, 2T 65.01K - lpF

I!J‘lfw‘?]-':'l = 'Fu'-"[:g'}‘ﬂgf-l = [63.04 MHz2

(@ fowrol V= 13922V @ Vg = 3V
—3 exact makl,, Meed to vse G oigh because o} lhigh ﬁ“""""!

(4i8) from SPICE Lishng: Vi = 3.002V

= 2.448 MHy

—3 device 18 levid cchve Vesy 0in /
— EX&DJ' i"ml‘tﬁ:'- QLD }nﬁma‘ mm;.fysr5

tlu) See m“’&@r&f{ﬂ ,0(‘0‘!‘, Mo dl&{.ﬂ"aﬁﬂﬁll‘!s .’



w _ 20
@9 'E-* ﬁ i _ED"-‘-G-Zm"'I : A =0.05
-9

h“""‘d ﬂ‘”ﬁf‘? sts and stmvlobhon c«ojref, obluin the
ﬁoll.{ﬂwlﬂl‘?] Vﬂfuf&:
Va = LuUl3ov (D vos = 3.003V un 5¥ICE)
A
= 557
Yo = “S- kJb
fclual = 40.9d08
£, = I53Mik

W/ 20
) 2 = =& .
D L Y L1y = 090 ;i A=0]

— hand amh,?r_f.l,s and ¢ lak ¥
¥ limuviahowry acyvee {?15 {'EIH
'H"lt Fu”ournrg values : ’ I

Va= 13822V (D = 3005y, ovice)
G = 2040 ﬁ%&
b = 32.5 kdb
|ay] = 36.4 o8
£, = 4.8 M
£, = 324 Mifp_



() &) — see athucked plot

ﬂ!&uf&l’:
GAW [dB  BAwDuDTH [Miy
(rowinal ) 364 62 5,
) i P
Q(Mﬁ-ﬂ; Lf'lx) 40.9 (53
O Fot, Whay) 36.4 324

—) LOOLﬁnﬁ &‘}‘ Hm! SPicE F?flrll‘ P’M)LL' J’Lm-
ained Band widthh can be Contmlled

mcizpmo{tm'-(f of each olhe, ( at fra.s)— i
FiraJ‘ Dro(tr)

W Cﬂnsj—n.,.}— banol wiolbhy | ncvecsecd gauq

/7 due o spaller A
‘WN

Lot Q Cﬂﬂ.ﬁj-an-l- gaw | uacreasecA
bﬁﬂﬁiwfd‘f;‘h Q{uc ;-p
Saller LY Gan cnns"t-n"'
Since Qe tncreases lo }’”’u ble
SGune 'ﬁ'm"’"& pmﬂ{ual"



SZTi9PTZ TOWEL 1_ebeq 666T ‘L0 Tequeides :s3eq
_ e : Bhb o Aelraimts ket i il e dmd
0 v ((d0a)a)8a0 & ((goa)a)gg o ((eoa)pa)dd o
ZHOO' 1 ZHHOOT ZHWOT ZHHWO'T ZHA0O0T ZHMOT ZHHOT
] - L e rr s mem e mmm e = b e e ol o i o [ _ _U_Nr:
I
I
I
I
2 " 7 =0
i
i
sTsAteue puey woxJ sijutod eieq O :
ZHWFZE ZHWG6E'F  E@PR 9t (D
ZHWEST  ZHWEE'T  &P6°0F {Q
. ZHWZ9T ZHWpP C &PF 9¢ . (® -y
nJ o3 OAY
(e
" .m.lll.l.||l| T =B = 5 e = &
i I
MR T i, - e . 3 .'__”:1
1 [ |
_ \ “ i
" (q “ _
i |
] sioqd Aouanbaiz 'sa- uteg !
" EWaTqoId - EMH - OFPISOIE !
I ® - I
" "
I I
e e c e s s = om0 B S e e e e e e e e e e e e e BT T BB e e o o o o o i . — = — o — — — 1 Gm
deprTursgsay (V)

- - - . e !
0°LZ =sanjeladusy IS:8T:T0 66/L0/60 :uUnY sutl/ajeq

8]



