Anad\,sis P/MY YL feedpack !

- Co
Deﬁﬂn DoF =2 # (onstramts HR
M _ R ! 0 e
Vi - K, I+SCLRI. Vi _V\lN_
I ¥ ﬂ>_
‘FLP = 2R, G )2 need 1

. — 7 bw
Mose ® K \genemfe thermal noise Ve = 4LTR A'F Vin —(%
() : $herma) — \/n_z% ~nft 4 W
—/Re Y — R. \*
\/Du; = Vn) (RI ) + an + Vne% RI )

Vi \—/; YT of (R 6 +K.) t Vhay LI+6)"

2 Vow&

\/ine%— : ZH(TRA‘F(H'G))-"\/M% (l+Gs)
" peed  Vin > \/rne% ] R\L, A'F\L
sl = want Per{eaﬁv enclose 59n

Rand C

2L, CT -Vt |

x% X2

xZ (
if need 6T, RT CL, W 1=, SNR = 7wz = same (if 6 >>1)

o[ |—

sinﬂ(c—ended vs. differential (g (4)= V. (£)- VzCﬁ))

C amfl{'ﬁer
Ri RL
0 A S A (R ) Rar)

Assume unilateral = ¢ F 0 ; but acjfuul”zr bilateral = 2- port model

ni find intersection of load line [ Vot s Vp-Uy)

positive 'Feez“m&lﬁ — Schmitt —hlﬂer .

N

ﬁl«"’% VW{- - \/‘ﬂ p) Vl'r)

Vs V
+ ﬁ VN { - Vl'n 6 < C —9W\5‘f43)16>

when Vin >0, but Ve > Vin >0

T Vout

) ﬁ Vop

\

Vo- U

need Vin 2 Uy =Bl to switch



7 efror foctor

e
gam - contro | = @

LR easier 4o contro than DFO«M)D A)
b

4
86 ' yay it L
Desensitiuif7 & - H\ = ’PE Sdi
A 5d3
E. Sat ItgA ésin + Sa t M

L, better bw L) ottenuated }77 Pre(edfnj 3am§

Anal\is{ o | find f feedback

. find feed buck chpe (V/L1) J(,\/Pe‘-

b. + /- 1Ce€dbo\a[<7~
c. find fwd path R back network
A find  the @}\Jc ﬁwo—Foch ey for the nefwork

E. ni §;n = \/in —7 5eries mepsure

5[5 ]—

5014{ a \/cmt — shun% measure

R, St _ A
S¢o = Vo = Rag Vo Sin— ItpA
g Se.
5@ = Sin _S.Fb = V+"\/— S H,BA
}r‘.‘ A Aoc 5‘1\» Vout
Vin |: A
Ko
g move ideal than Rs.

iwde|7>

TWO—Porf lest w/ ofher n'ndeF. %Tc.
II T

o—

¢

K
= \/‘ = VT R+4R. - he VT
(e \ / Kl

VWW 4
IT@ %Rl @\/T hio = R4k

v,

L ) [
Sin — @——7 ——)@-»’7——7 @—v—> Sout

TEA@ C[ooF 50&;’))
£ T >> )

TShe— S

J .

P
VC= CS5in; VS = VS out
vl = )‘!nL"'hxz Uz

Vout _
LEhalthe Ve = R

hll —
S n |
open n e §hu \/L f V’! ,-\/1
{} hzuL ET s R+ = }\ZZ = ’Z\ +}?z = h22

(aka 1)
series —shunt  gr— or

sh-¢h S})*ST

%
Sin H@)’@TSM Vin —F Vout

"

#

d

— Need  Th eq. cdfrcw'f w/ o JCVUS



It <.l[>’F Vi

RR

Vi = I-tes-t })n = Iterﬁ (}2 “}Zz) — }m = R+l

v L V2 $hDY‘L Rl
hz(l\ [ - VZ K'Z = hll IT = *F’L IT - hll = _?\"'Kx

A=
}n’ Aé Vout \/fb I only @ oufFuf-(

R

\/in N
Lj Rk (1+8)1 n
L EZ%)VM R % V=Vt
&
E; /?m&%% Voo i 22 [RUK), fhPuf [vodled
Vie L[ ) The (1+B)] < supgest feedforword
Lo E:Z“—W VUt
&
ust 5 now
\/6 Y'in
In, [in= rmtRUR  Up-Vy = perlR Ve
A VO _L (&[\/P'\/N)
Yin U V— Q*Rz Aez \/Q, y V£ Io + )CEo“L)?\'H?L))
AYin/To
& . Vol un ?mi il R4R)
R\HR?. R
smee A ro arﬂe
A'—G(;&‘ i’F Vn — %=, Yo =3
\/in énﬁ Ao
Vo ll(R 4 Re)
\/i " A\/ﬂ \/o Vo = Ae_l'é \-/ﬁ s hldlv Z\/p—-\//v)
R\HR’L
®
<J> pv a7 Vi v (sh)
ser / Y ? R4V »
|

2
Vep_
=\

Oyen looP f}ai n

Closed looP gain

K\

= R4k

Tin

Vo

P-l*’?:.

= \/l-.n

LooP goin = /—\qq5 g

Vo Ay .
Vi |*Aegﬁ p

Vb =o Aeg ~ O rnt(RIR) YetRKitRe



Vin

I_mP ? - éﬁAAué’" o 6\ = !l;,_f- - closed 100[7 gam

L z
g Vth }ﬁ \/0 Va=Ung
g =

assume small ?m Luni lateral )
shunt v out meosure) Vo Ve
.V (oPen out ) Ve = he  Hphe

| Va

. N
bT = Ko ltphe Kin = Yin [ 14 pAw) = feedback sﬁerﬁﬁher\s Kin ;)
2.\}1 (,3hA ih) Ui::“EVT

V& = Aoe Ve
- :)

(1 T~ Yo
Tout

=—y%él+lgA.,a) —7 Kot = 1+ gAw

S Po | For ary feed back network w/ Altri,r) and £
Kin o é AuL
Vin % GUY _\/ou‘t 6 = |+PAOL
Rin = )Z‘n [+ EAUL) 2 -(or ser-sh
ROM{ = Rou’c[ HﬁAr}c)—l




5\n ’5}\ 5aut = Uou:(: Cs}\umf) j sh-sh

Sin_ = Iin (shunt addition of Vin and Uss)

Yo
V‘% v oe & Vout
—L in :
4
; B
§¢> eVull(
Lmove ideal than Rs)| =

Jees

Symen etq )
- '

(2 -:: _—E; = 2| 'VVV\J
v, %ﬁgy“v VKL Vi Dy, L e :\/ Re O,

Yar

1 in (;Aj)_mfnq) \
T ]

3
Veces
N _ Ve = (R Re R ) G

A
e zjéé b v
I in wa( ! \
j;%P e - Rez: Yo ” )'?7_
l

nor
3 = @é' 2. 6&%’
Jees \ [ ( Ie@ 2 _T’:)

h Ve (
iy
Vin= ~ Ve Vo = Vel ~w) (nlR)

N

i

\

e
—
MR | Rl
@ %RVL o bey = (B =7 (RIY,) (RIRNR:)
iy Ve [ - &) (Ri) e
B= %
Aes
Uy L7 N Vot Vorf 6\ =k [}’Ae%
Y ® |
9

in I A Rourt,
- @ Rm%l 6 <~; Vot




(=>V (sh-sh) (,%ronsfmFedonce amF)

Lt

0

Vout

(hut wwAring

= !

)

Jees

Vi

R in =

Summaq J. l‘den"tl\[7 Z/O — 56?’/5)\

). draw ideal {eedback comci'ﬁ.

E; \/@(/S V'ha>% Vout

assume

Vin

VP: \/N i Coui =

+

Vin,

R
o
v

uf,

A v,
- }n‘ An%;

[ cs B

> Pout

A%

s

Yin

[+ pA P

- Y out

;Zou.{- =

|+ PAM

ser- ser

Lout

©

I

®

1)

indeP, of load K (can be E. a diode)

7

9>/mmefn'ca[ ZT — 222 = Rs = 2y

= Ks

Apeh
= Zzl

Y
g‘.
&

:%n' Aoc %:;n v :

IA\ al
e

Vin

s . 2 .
A RsGout 2 0 (_, R Gout T
S z? r’ SI> L'MT‘
Ry, JI_ R
2 %n <t>ZA v
\/in \
RsGo
5 bout L T
?5 out

Lout
é——
vw——
222
Ve
rin

Ro+Rs



