) 0=y Lz = (-1)h( L= )

R+ 85 £+F>

Y
' 5?__% - Loop Gaiy

L .EET
<{-« -7 Mi(fe,-me)

(X s fﬁwaﬂfvf
in { ﬂc};:ﬁm‘m calealalien)

(b)
X
_i:_r;&p ¥ 0= yC? '*Rz
;E;ﬂr_ jE{ . I7N;£pgi £ —fE‘ )
[ O = <
My SRy >__lf.f_ - f_ea{D 635”1?
(X 25 grounded) = + Jusfo s f’i} L)
2
(¢) x
: ) 0=y = — FgusRof
- =Logp Gai,
Ma;:[;u-: D = ‘f"ﬁﬁ?;gpﬂi
(X is ?mwm’ed)
(d)
P = ?’ — “I’-’ ?f"‘?‘i?a
dﬂi, EW#AL
ot = 0
- © iﬁz f = Z«ﬁ?{?{p 17}1‘\*?
= A M, L2

(X s ?rﬁmded) i‘f‘fﬂ?,{’
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R) Sense Mechanisn : Voltage output (M3)
Return Mechanisn l/ﬂll'ﬁfe to Gate 57[ Moy

(v) Sense Mechanism @ Current fr‘om Ms
Retwrn  Mechanism Volﬁ(?e lo Gale t?f Ha.

(©) Sense  Mechanism : Vo(ﬁ?ﬂﬁ Divider (kazl?z)

Refurn  Mechanism - Vdltage o Gate of M.
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Vop

|
2?9 ._,/L/r/’"“ br@“k [09(>.

s

M, :_l\—-fvb
:—E.;b——"ﬁ—-e\/mf
¢ -0
feedback :

© G f > low b (Comon Gare ;i
' Mps?"[ﬁ f/ows To M, ‘e [esisfauce "“j“,,)

S Vourt P Sowre Pollower)
= EF momentar:( me\deg /aﬂe curvend
To souwrce of M)

= Ve, i f
> Positive feed back.
(k) S Iy
ﬁ,'? e : 1+. ym(gp+_f_)
\ v "9——%—11 =loop = _ j’”l D
QHA: - X Gam 1"7;”2(&*‘/)
'@\W P v fee/émk (s /7)05[7‘71/@
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M3 = (.1 M4 J ) > o
! L? MF ro“f lf)bU—.
Q___\C) Nl M2 E ) —oVo»or
(%ISS . E(l) [ fout
feeo(bm:k

Nete that lVewr 1Is dr)’ecﬂj fed bact to

m])wf B Vg <5 G %
(a buﬁe,r)

Ny = k=1 :
Ao.p. (71- without fezdché)

= Gn, (15[ To4) _ Prstos <*fm, (roz//m,))

ﬂ”’é’ o5 + 1
msVos
> AC.L, = ___A"_‘"__ jlﬂl(rn//ﬂf)ﬁfﬁr-tz
1 A= AOL‘ K 1 & ?m' (,/(.)’_”/\04_ st-rps—
M}‘ff*
Cout = Tour (no feedback) — (z- )l Vo)

L+ forxk L+ G, (Vosltres) Grns T og )

jm;/bf'f 1
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(a) We can break the feedback network as shown here:

Vbp

M, :] }iL M, :] e tou

| [: M,

in

1
Aor = —gmiTo1 (— I ?‘az)
g

Hm2

To find the feedback factor K, we can use the following diagram:

Vop

Uy

K=—= —fm2
(o
- L .
Vput _ Jmi1Tol (ng || .F’o?_)
i 1.
w14 gragmare (35 I re2)
1
Rz'ﬂ.open e || To2
Jma
= |
Taz
— Gm2 -
Rin_.rfosed = =

. 1 .
1+ gmi0marol (Q‘m:» || f’oz)

Rout.open =Tol

Tol

. 1
1+ Om1Gm2Ts1 (Q‘-::T || Po'})

Rauf:cfosed =




(b) We can break the feedback network as shown here:

My j }; M, };

| K M,

Lin

1
Aor = —gmiTe2 ('r'ol | — | 'r‘oz)

Hm?2

To find the feedback factor K, we can use the following diagram:

Uz

MQI{

iy
- .l-l
K=—=—gm?
iy
GmiTo2 | To1 || . | 702
Vout | S W Gom2 ’
lin 1 + Gm1gm?27 o2 (Tol “ Qrtﬂ || T'u-?)




Rin Jopen. — To2

T2

Riﬂ,f.'ioscfd — "
1+ Oml1dm2T o2 (?"01. || Tz | 7'0'3)

1

Rout.upen — Tal ” ” Ta2

Hm2

1
Jm2

1
1+ Oml1gm2To2 (?"ol || m | 7'0'3)

“ o2

Tol ”

Rou&, closed —




(c) We can break the feedback network as shown here:

Vb

M,

j }; Mo

Aot

1
= gmlTol <_ || To2
Gm1

To find the feedback factor K, we can use the following diagram:

Voo

K

Vout

.E,r o
— = Jm2
Ve

Gm1Tol (Q‘T_Jr;i || Tcr?)

e

Lin
R'i'ﬂ ,OPETL
Riﬂ Jclosed

Rmf,t ,OPETL

RouL closed

||Tu?)

1 + Om1Gm2Tol (

Jm 1
1
— | Ta2
Gl
o ﬁ ” Ta2
L + gm1gmaro (qm_L I Tﬂg)

a1l + {l + _f;ml'l"ol] L]

Tol + '-rll + gm J.Tf.ﬂ:] Fa2

Jmi

- || Tu?)

1 T Im19m2Tel (
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The compensation capacitor allowsus to push the pole associated with that node to a lower frequency
(while the other poles do not change). This will cause the gain to start dropping sooner, so that weqy
decreases. By adjusting Ce properly, we can reduce wex enough so that the phase 1s at —135° at
wgx. This results in the following Bode plots:

T
T T
= Slope = —20 dB/dec %
a A
— 0dB 0° =
3 3
= - —45° S
= i
s L _90° ~i
- —135°
Slope = —40 dB/dec
— —180°
_ — —225°
| | —270°
1 1
Rp(C14Ceq) RpCy

w



2.

(a) negative feedback.

(b) Voltage — Current feedback

(©)

R
Vi=KRoVi= —Vi 5—25— gmi Rp|[(Ri+R2)
Ri+R,

R>
- R{+R>

Zml

Rp||(R1+R2)
(C) Riot = R>




