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IS, 4 (cont)
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(15.6) Find minimuwmn collectoy (/o/fag/es.
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15.9) Frnd I, amd I+
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15.9)  Find %o evvov in output current.
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(S.10)
a) Find Oua = Mn Cax( ((/557 l/m)) wheve
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= Vi, - ,"f L o
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C) Frad frue Ao when wit =260 and 3,0y

Assume that the threshold ioltages of Qi gand Gy
remain equal foThese,in part o).

foumd
€., Viny = 104V

Vitng = 1,106V
o1 = hoq = pon Cox Wy (( Upsa = Ving) Vosg — Vo)

Ugsq = U tUtn, "Mt =S 4109 - 5

SN $1
Vo dop = Arxpx () (nsy - i.:ob)o.lv(fo‘g)B
= d2mA

Upsqa = 5 +0,09-3,0
=3.09V
nd Vosg = 0.5V

Ve Aol < @?/X/o'é(z)((i».oﬁf /./06)0.5 ’—0’—7{1)
=/
~ECmA

o & — [60’230 o
o0 /0 &//W"\,—L’,}'a‘—’ 3;1%6/r0)/



[5.11) Grven

K/K-S - 6‘?

= Mo Lox
2

W),

Aol ( Wi ),

[ L, =L~

, W, =

o

To find wa,

— é{«/( kjﬁ_

03 — t [
T Tkt %) VR,

Urx 6.3k VT

( 6.7 'f‘#)%\il/é‘?ks

v o

VIks =

IlW;

15.12)

I@mmf\@ IOOb{A/ dﬁ\";d .

S I
N ow ey, = Vin
3 ‘-—‘/‘ -
. r@q = | 8{ g
Ke;y = 30 x/ 0—6
Vte, =

V'V

S b = Yx 30 e (21,
A
28 AW

—

=10

V\N\/*/\/\_____

- L2 1.,
. 3 o 7 pA
M ——

:6.?

EL/
6. 7F Ws

—
—

0.3 xp
= (0.31) "=y ®
Molly

0.31 %2 x17¢
41t

2.04 %507 mhA jm

pmn = Wy

Find (ﬁm = (‘%K%( Ve, - V*%)

-+ V—/JQ/-P Wl/\\%f'{, kn = /(/;L"‘_(z@" % = qu(D‘bx (9/

2
= 230X "

Kp = @0,(;0%)‘ o, = FSx107°

Vin - Vip = 0.34 0.9V =17V

7))



15.13) Show  Om = By kT,
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(5. 14)

i,'"?- Fl'nd the WARY 1’
differential volfage
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15.15)  Show 1, -/» = KCvg =20, )2V, - Vp)
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Given that we want x second-ovider [ow pass
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{5{6 (COH#!) )
Equating the coefbrcients of D amd B,

Cp =6, =0 (/',6-) réemplit CDMIOWZW’HLS)
Ca = (g = [DpF
—C@és‘ = e = Gs=Camo = [0x07'" X 277 X | MHz
= 63 mAY
Now Ol = 2Calsdn® = 2 (loxso™?) * (2mx/mH) ”
= Z.90x/071

ond Gy Gy = Co o™ = 3,45 x 1071

IT we let 63 = (oo

-9
G = 2A9OT - 39 M4 pand

= 3.as5xiw’t
O”'t‘ - 3/00;</O-0§ - #0 /MA/‘/

Now Tramsistor $/ees,
O = Mn COX(W/L)A‘ ( Ve = Ux - V—r‘n)

JL 0, = Gexit (W), (3-038) = 7MYy

Vo (WA), = 0.34

S)'Mi/&i/r/y)
Gy, = Quxc0™® (V) (3-0.8) = 100 MYy

= (), = o¥4

WL), = Yo pmbly

= Azx06(3-08 — 0.2
(Wh) = B2efV = (3

- 42 %106 (308)
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1S,17)

,/0 THp = [PWrZMHz + Por smus + Prrymuz Yy
Pwr tundumentn(

/
VZMH‘ + V}MH.E + Vu_MHt /1 /L
_J

wmmfm

[(l)+(0$)+(03>1] 0S8
0,

100D * %Y

CLTHD = 0,12

[5.19) Find output signal level.
OLPy = [1~A + 4,
= [0dBn + 648
OIPy, = [6dBm
Let 1IDsy = “60dR
: — ID
o 3 ID{‘OIP—}*—-——Z—? :/deM_bO’—.i——B
= 1448m

Thus  am outpat level of - 14 dBm should be used,



isga)  Given . Input at ~4dbm
ontput al 2dBm (=1,,)
Medsured LDs = ~40dB

01Py =lo, -2 = 2 dpm+ 4228
OIpPy = 272 dBn, 01/2/10{

[IP, = OIP — A, = 22 dBp - 6dB
ILPxy — [6 dBm

[, = 0LPy+ 2 = 2248, - %
.ID( = - BdBn’\
This correspods to am inpud level of =3B, - 646 = U,
10 Ny = -60dBm, Then
SFOR = 245 (0IPs -NN,)
= 24 ( 22 dBm +60dBm)
=55dB
and [,F= SFDR 4Ny = SSdBm - 60 dBm
= = SdBm
Thus The output signal Level is ~SdBm ond The
SEDR |s SsdB.
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