@\/j /‘\ %u-{
R AV B . ;
—+ iV - *;oﬁo‘
’ 5 Vi
c— -J fooo
-~ -lv
i |
oo -2 v

‘D/’ TA& [&VS«N-{ Ehfu‘t Swhtr 4 i‘ /ir.l//

L&(mp\lc f&:m i3 (ahg’("‘-‘*w‘{ C’\{ IOOO

OVver ’T%ig )’Oﬂf\jq 01[ ;mfh‘t‘



L‘ ij ;; i
! 4 E =y ij/'ﬂf
2.
g
e
G
- jg{i
[ o :

hz_fl



(4

{1

&




2rvrolk -
o (f‘f’-_/;f_/ (;;l-;

> 0.1/
4‘/& - 0.0/
/33 = 4000




- o
Degh("‘j e ‘
d .
S gL K
h Ro+r, °
O{ - At}
K v t igj-.
&,
[+ Ao A
C, — e —
° <,
L _ ) )
Gs <. = 4.
(;;o - A“ 0<‘
Ao — od
~ Qz . 4—‘2—' 3 5
’1?% ‘{'?2 - Qc’ N D(‘ B -‘Z)://,/(/
i?/ Q'{‘ Ao Jka{?.j 7{6 O‘.é /:f)o,
o. 8 A,
Afff'z,\o\( jc.fn o — ————
|+ (4 - £ .
(044 f’i}u )0.5A°
@.éAO

11

{)A4_ V3 0.680




(5) b)

(ﬁaﬂ‘t' J/’

Acfue! ‘f@‘f""

o(i
04
- 0‘6_2{;
g. 4
0<-I (\ omé
0. ;
R
o A
o
2 X*
T -






(cgn’f ' J/)

Ve, ( * Ao Ry
— - _ 3
Lin - R:., 1+ A et R+ &,
Vi ,
= z"\ ( - Ryt B o //)
ul? +f
Vi R, +Rz
- ;2 “ ( Aa K.
f"‘"Rl -
Aoiﬁ
'% " 2 “\‘/;_;‘1“ ey E"h Z ,+ ?A’-{- Zz
=l [+
e
AGE,

14

+
ey
N

T ZAsﬁw [Fr“,,, @j



Vou-ﬁ
jo\“ﬂ - \Vom
Y Ka
V)( g \/'.n - A gl“f"?'z
B, +Ra

\/g\.«g = A ) VX o

2 R, +RR2
- \/J‘—-.- VM —— /} T
= Aa ( e R +Re Pm.w‘ﬁ?' *R,
Rr"f"?
¢ A -—-—m-_z:-m’ —
\/v\ ° Ro. Rap = Vowe (;__{_ As Py
2
- FW*+a+R$)
A L
Voue  _ " RotrTr
Vi, -

[ As £

x““'&‘ﬁ RI‘T gz //

To .{:Iﬂci ot fm"ﬁ :""‘IP(’_ Ci&ﬁnc& (.adén"t/) '

Fow 75

| +v (:; . R, 1
v AV)‘ f‘l/r




Ver

Ve - Ao Vi

K"V\-f:

- \/T [ Re"‘i -40 i?1 _f']?-{ — A“ ?2

14

e

(Rome) ¢ Kitk )

UE,‘“"“/( R+ R )

gy

R"'V"‘t +?‘+K2 — A§ Pa

J



c

",

e i

v;wt

{ ("E;‘”f;a’iﬁ’f’f?{f

AR, —1

&R

BolE R/ y




[ ) 2
Closed- {or j?ff‘\"” ~ (if“é"/[/d (1« {?i/f%
= 5 [ 5

’ A decreeses To e‘g’qog closed ~ {iobr j ‘;V\Q’
. A.S ] ( g (Jﬂv{‘--ﬂ’:r w1 gvp [;,u, ??\e hoym
Jg_(pf.ﬁ}f.} aleny

Vi, -V:»,#':: 2wl
J 75 0. ?Aa WZ“’"‘ /
Ao e ..

th 2 %“f ( f?(_(,)?l//)

2 Vi,
&V‘«] ’%hf- = < ( /r— F /

\ § — \.//fv"f
v = Cr 72 ( s'/

-~ s .
\//}ﬂt_ u-nq pn fo l/:u.g




Hi

I
Rs
£,
-
s ~ X

X (Rert)™

~-P,
Q?{, ~+ X



S N
Ve - 1. © V.
e ( , /[ « 7 (Rx% ¥ Rs) ] Ve
Rt Rg Fowlerr (RieRy)
ooclesed - !aor o in ‘f:-f

Py

- (ﬁz‘f&/ (p o« Rarr( +K3)]

—

(Zz Z. ﬁ"‘ /;/(/fe"t‘ A)g,]j

[ p=o R
G f . = 17 Lz
Tl Rz/

C,i R, [ Rt F"r‘///?z)
Kz O = — —

RZZ ?sw»///??]
R

———————— T,

Fis/’/y

¥
+



(o

- L
Fyror = Ao ( ] &



Ve - -AVa —
Ve cVe e v — 5
R’l }2( - RI#\

\/Jh Vo Vc __Z__ 7 + 1
—— — — ey e — e [
;Zz - R. -0/ ( Riw R. Pz/
Via [ A R Ez + R,Ry + RnR # R; Rs]
-‘T‘{' - Ve —
: {“/—)/}K:n R, Rz
A A R.R.
Vﬂ B R R TE. R+ R.R ‘f*A’?"‘?://
Vi,
Ihrw( IW\PC J""""-—f ( 2"”} = Z;,,
T.. _ Vy + (-AVx - Vi _ D
- R,






- Al v

if

?2 !?5 e FC}%“&“{?

Vo A Ao/ Whoumme
Fo ot Povs

i/; o L/:Dvx—(-
L —— A ST

j ;i‘“"‘_: 5?3\ ?t(_égcht‘ﬁ{-

e LR A Ree TR
L2 a Ve [ /
{\ ;}3 ?i <;Z"\‘“§?:-—d’%‘t,/i

rd

Vi g, ,{Zamni -+ B }21//

<

RV be (R + Revey




—_ -ijr(; o m"{f?m«{ ¢ Mj;_% €T g ( Zoue /

e

- [+
I, = V‘f Z );?(wf,?a f?s_?‘-;?{ j'i

V2 oo (Ro+ 1oy

g‘““’- -+« R+ i"i‘?e*?ff}?{ /

Fop—c——
T
e










=y
. A -
(. @ |
0 o T Sy,
«i
:..-—-——-—-""'""x ‘//ﬂu |
= Y % # | Vﬁ
\/“ - //’,2/}24‘&3 Aﬁ/
- R3 Ks /, H . ‘F/ / f
| | | - //R U a=p
| m } | 3 : - 4
R © / : Rz | 7{;?
- | h ’
R-’» £, . -&/27‘ .f j&
\/KL'.,,:hj K3 ( ( RR;/ ) amf
- ! j}
rh 7
Co - Rl m if
fh | | Vi 4 |
Vt z (f— In
. |
*\ {
\/f} 0 ) |
Vel _é:/; i
(+
—
'? Vou #Ez
! “\;: | |
— ]
Kz B
f ch;ﬂ



V/K = '?3 Vomﬁ
Kz + Re
V‘" - Ve - _ V"““‘ - \/X:
R&. Fr

Vo=

13
wr
T




: /}my?fvik o F 5‘/‘%;"“{ =

] _
- z < j’ Ve Sin Wt dt

Ve
BC W

{ef “i

i

I&Cu/



@ From ’Pnb (gg/

,Qm’?}: 'ﬁcaffﬁh D'[ 'f;!\e i f?f?f&ﬁw

= /o
4 - O X oS

-~ {0 rmiHz

innso:
. The fré’cavvdﬂff of ~fhe

—

—

d

[

R ¢

1« loMHz






Vx
* - = R
R, Lc,
= W
LJLQ»Q g J
Vi, = ALV
. Y.
Vin Va»»* - Vm ] "'___:(q_,’__“‘l-}
Il A C, -
f?t = KS /[ Au A_o R.-. R,
- SC ) |
- . “ — < ) .
- % < Z o —* -+ /Aofa'h' A-R;
Vo =t -
Via

T" 'F:"J T'-L( f’“ IQ’ e%"“"—fq Jo.hamf"'ﬁ-‘f'oi— “*o Zero

- . -f;
Sp= Cheriyr < ( /

-/
=/ ] 7

[ fbfe SL!IT‘:J o it L7, (f.f- R,



— ,? 2
see <= ¢
— %‘q'{
. PR
éér
- ‘\%/V"é —_ E;Ats""i/}

iﬁa ®) (f?sww(- e

s e

}

s

A7

{{{;4, i<, A T

’*4-,;!2-“’}



-
—

i1




From  €4% (§.55/

¢ A
!7 Rl {i
_ Ao |
R I LA

looe x 1o

C‘l\:}}?h a< W:%’AMMM)

(e £, ond € ove



Vﬁ n-f

"chx
B?’ k CL,
(\/n —VX) SC{ - _Yj: +
{2;03
(Vi )se, o v [ s
S ¢,
— -y V}:
SCor 4 wlhty V.
h-’ %h-g?. 'Au \/,(
st—é Aé
‘./;,,,‘ h 5Cf b SN
Va'-n—q
,ﬁ) Ao - Mf T— _..,)



g

L,
B, k

}
/g{ = {V‘x*ﬁf}ﬁvk}f!*?aut
\/x i ra—
(Vor -

{ ) g/ Ki{f&v»-f'
Vk ég(‘, ?
{ }S{, po
{ \/h (l

\/x S;

oy
Premsety it

Vin

S A
¢ {Aa"f"/ ki*f’Raw(’
g H

K,
) V’x ?av“'f
B w T d eV
v (pe vistive  divi

{Ae‘f‘?/ Rf
-~ ""“V‘}u

e

&wa._e
;S(_’
— (/é\a‘i‘?) R
Ve w-t | I
| . ﬁ;-? ; -
. \/iq - < b (!‘%Q-§.|/ R{_{‘Poy /7/
. g f /}
T )
v
R.sc ( as A,
Vnh-—t - _ (
Vi,

Z-g.qc.zj



e = o=,
V—{- = \V/w = 0
By kot
\/!h l/omv-e
e T - - -
‘ /
R // -S-}é:‘ Rz // '3?1
/
: V@-rwf Rx ///’E?z
v - -~
K R, rv =3¢
— R+ {+ R; ¢, £
—_ — —_— %
K.

;::D'r ’%E‘:i '::?’

/
pz//'“f_fj_r = l?e //-E_E_’

TLC-{ 1;} Ci\ooﬁk’ .?L[\e (af,mg‘?ow?m-f’; Ln ci\
ffi\a«( —fzu -""1[’? tj*"’t{ 0[ i?z Ve "E'(?x (3
fzrwmf fs K, {//E}?" ot £l S/??cif’?(
-\[.w?b(gwq‘f



L A ¢

lee Vi be "C}‘\é V°’fc«§f o€ Fh ngjg‘fgvg

_f'?r—m roven f ﬂ1£ %AQ ofa”‘f_
ﬁ. ' k cL,
ch _ V_ V@u-—( - {/“
- - - i -
{Z{ 4 "%’E’ R, 3¢y
VQ\.\-? = "/QOV'/
Vo< | Yo
V‘,% — -—-“Af"“; %‘*-f + _/—;:
3 &
Vi = ZR, 4 (R 7+ \{-*- tVeee <
=R,/ << i) 7 Ve
R. /7
, Vo v - R 7 % scz
- " Vi‘\ - G o Py
El e ¢ (Au't"f/) -:-(}?z//'iz'(,/ J
. Ve v =
o Se< v:?,/ =
Zﬁ."{‘ Y T £ C? =
”2{ // S{" oA \/ =~ Rz // $¢

.in/ﬁ?é»‘f'



X Ao

a 7 Ao—1

¢

e
5'3. ? M.i _f& gg“(‘ Rf ’r £q, - /59-@;
R. 7/ % Ao—1

Siwee MAs s ygwewiﬁf porhe. {Mf’,

ahl o ratten!  fescfio

Ao
b whidh o numt rater an 4 fhe
. a«ch dlé?[{/e,

?
Jina S OO A (M'j

& gs«»m” aronn T

by
, 5 Aoty  {o°]
(Q& l‘{ Aa‘-’-iﬁo 1 Boci g?? /)

Hevea §e44:»f ‘]}{f:i{ f. wnity >y P;_‘al}a(é

vy

cn FH”\H?&' &;'ﬂ”‘fjl‘ 1€ Loowld  be yavff«o,n

Lot T V»ecz_wf?, canteel Aol



@

F%é‘”’”
Lf/aww%







V. ~%%ymyi Fp

S Mo Curieax
b e eflecx dwe Fo R

v, L%
U A Y
/
SRE Z
5? kcop
V., - V‘C-F- Ve - % _ & - Voos -V
TR Ry Ry s
w\/gh-(‘
- V“g?_ gaf
V., Ve Vews [ L oL —+ 4 +« L jadan
(T+ “'ff‘a“'} “ﬁ’;’[&“"fu TR =T R

X {Vﬂ i
PR —f N
?e ?\1 /}



L ki,
VL - .
S\/y_;.}g-: — i/_é V‘& — i/fx‘ {f'}?a ”L‘?r/?
[ F&?a 5]?;—: g }?9»«“{’

L/ |
'f‘__,,i-n hg;j‘\f; 3 ] .} é“":’ 3
e R (e A
" ot B~k . < e ﬁ?“?‘;g‘?unnt_j

Veew = (= Aove -1, ) K8
; .'{7“"‘ "?i ;’Z)“m,,v

IR VAN R Yy ..
T +Reg

; i/ Y.

R T - Re =+ R ? n )
. 2. e — = RIS ,.L %!%Q'*{ ij
EVV ij%a*‘é ;_} §2€ ;Q;_ ;?rr‘f?av.q v

: Bol ot/
ij;{;a,x-{ =2 ;f j ' 52? —f= A" i -
P i . )
gi’ EZ'»‘W‘-“ Ry o /

(¥ L)

V



.,
R #8Rp

')

A
&;

g!‘*‘"{’gg

£

2,

Rin—+ Fg
i
e

Uy
g

I

Y

Vy{i‘-
7
£

7

H

v v
i

[ R




. .
{ T e
2 8

Ty




>0

éﬂgﬁ s -

o










fi":j £ oar e ﬁ’?&‘*’\é» i b
5 o




B —g

A
|

£




et E'ﬁ;
£,
Vi = Vs
E/gjsg - Vo jéf‘f i
I,
e
:‘:‘_ e %év*{



& 5 [
Vf, S

Vose

H
For Zepe ¢ e

if
]
=
bk

o

4

M‘;l&




}?PZK«? fg“l 3  f LT ;’f Feiaie € é" G B

, A
;f"f‘aa%}i’?;w{-,_»i’? =+

W

2;{ et et w—fﬁy

w{:/\@: ?gaw- C;ig cvCe s,



- 7 7,
o o b 12 K!»}m?
foVv
-, fab

z.pk /2 sere”

7



3
o 15»\;% i
AV W €

% LA R A
L Vouk

B

i

i

P







s
%J"{;. o 4













C X

4w

o +



o -
Vo
7,
ff;{“’é
¥
| ) éfi/g-&f 3 5
. y
FA
: be ¢
Gl
§m

s
. L'“,eif m?»o«g
jé %
f{”m 7
Fer d

C e y/;/
Vi )‘

# ;
%
‘ <
R (T Egie

~ g
&’%é;
’“?‘:/E..e



iij{} g

ra ‘;;
IV 4

B

;’i [so Ls,

/’vf &
it o









{’ & ,-:";, ; A<

zﬁm’ s’?fﬁy% F

7

fow e

foo fs)"vf j-f}

{;"""fﬁﬁﬁ -
[+ 2

7K x5

ST o 6
lenere

J;J&-fq






AR

Al)= A
1+
AN
s > ——
| | | e QC;
Jw ~Vey (Ve ~Voug) s €
;F\Bf
~Vey < £08) = Vour
Substrhae @ i @4
| e |
{/}{;%T (>) 4;__;_#!’%5’?)2; - i gif:f g?
Vi § -Aii)
_JcR o 1)1+ %) z
L Ae
{:‘(:f ggéjgéf? «%-565 “+5 55’52
E'f;{siﬁyﬁ
i“-f’fg {/C;?‘?s + 1 } )E
L\ §'&‘\f§ ’}5’3“"35 g

a~ [ﬁc R+ 5% aP K
L /ﬁ}sﬁwﬂw

—

[ 1+-S kY )._,?_;,_.,
A&iﬁra <§§:§>

/



59 | Nowana { ‘5%@; =
Slew Rate = ii”/ﬁS

b
A
VWC; 2§€
A A
=Rz =4
b3 /\_/i_,ﬁ}
Vg (0= 0.5 stp wt = Vput = 05+« <i f’&)f;’f\; wt
P

Aout . 0.5 ((+Re) w cosuot
At b Rz,
= Maximgm  When s Wt =1

=3 ﬁ%%g - 05 '{%&X = 2 S
AF i%@i&}( - ( Rz/

Vo Highest ﬁ?&j}%{ﬁﬁfj/ > 2ur = 1LY/ ue

D W= 05y S e = (9.6 ﬁ’fﬁg



é; ={T0 52
é;;ﬁ,{}? gf@f mG§Z>

ey
ﬁgﬁ—g
s A0
Q . + %> !
{ia}si@ W%s,ffﬁu@f)f%@ * E. = Usut o %j{gg) \
?@m@? ”’PQL o j
Vin 1+ RogtRL Ao R,
’;,%% ?3; T
=

S € = Bout +EL = Ao = Rewt -+ fo0o + Loo
Ao £ &2 &Eﬂxsm

”R 2200




f\; puavial ) gﬁ%}? =4

55{5‘;@ Evver =02

WMBLS"%@ g?i -+ 5’82 = 20 &'Q

"‘?‘j
“;

f%f;

U = Re Vo | Bo = Uout
H i
E\ <f"%@§ i
2 Vet Ao > (1= B 1-(1+E )
A L+ R= A, L Ry Kz
=

(1+ Rile,) = 4 & (R +R:z) =20 £
:,.“:.> §%€: 5? ’%df;i , /%z =57 :é_;’g

L2 = /, Q; *-L = ::f
5‘} & {ﬁé”m)% s fE;’O {

N
E y _,?—_w,; 33{_,_..._-—-
z \ %, )0,

= 2060



Nemmvet %M,; =5
é%g%@% Erver =0, !’753

R
Rz ""““"“m“’““‘
‘\jxi B >—J—€ Vout E@'M = %3’
- %i ﬁ,g—

U= Uin  (Vour -Um) R2 o
R, >
Usur = U _. —He Ux = Usut ©

Substityte & jnte © ff‘gfe;;ii

i

j Powtr,
Unet (-~ &) ho ~ TR
Uiw (\ Rz/ i‘?‘@ﬁﬁ,ﬂm +&
. Kz K>
- (imé)
=2 0= SYAN
@;5753 = |- fgo“’" {GG/ﬁ{
1 -+ j;% 4 Ao £ g
= (§)

D Chwese R =8k2 Ry = LED
= A A Gloo



£
v ole = jop e
Ugﬂg /> §
Cﬂ?éx = ?ﬁfF
VYo _ (U -teu)sC,  — @
R
{/}{ﬁ}: | (”Aa) = Jowdt —_— @

Substitete @ it @ :

Usut  _ — 1
Vi ! % .
7o () RGs
o == (OO . (O
| (fo+1)RC s —

;\r*?éﬁwﬁi%@ g@&fg f{éf{f‘? ‘; ._.ii_, :i
]
2 Ao I
g ”{% Aot Egkzé@%&% ;ﬂ @
2&%:{%
Substitute @ Wk @)
S Ao 21000, Choose C=Wopf = R = 200 &



A le— o < V(t) <o -
e &I& - mhgne & = %%y
VWS ) Ve .
I lj.% ] V@ = 4 yf
F Crae "26?5:

Erver < Q._{?a

b,

RC.
V)=~ t

o =_ Vet cefe re]

17”?’22' y{;ﬁgi
=AY = ?%’ﬁf}iﬁu =0.00 1V

P

EAERLPE VA =000 V (=av)
kG %ﬁﬁﬁg
77 7 -

Cheoose C = z)?;f

[ 10V T
X c Tl ds

5}5‘§{; ﬁ:&: M e iy’”’“g{?@iy x@g@gﬁ



b‘% U‘&gj =¥,V +alg Vo
0 ™

Vo oMy
K2 gﬁfﬁfﬂ @]( X < o, 5’—%

Fin 2 1o k52

V{ — Ve + V2 — U - _%/5"} —Ubut — ©
< 2 EF
U (Be) = Vout — ©

Substitule (B mto (O & <solve for Ueut

‘\,fm*m< =V »ﬂfr )( (f‘“ M;%i)-&?j
Lo (?V«—é—%!&) [1“ ’?f" 3 i)j

o > P “%/f;“%ﬁk‘?

~ Rin WV
=05% = 1 [Fr, 23 1
7 o (E’; = N

7 ,

= fo = (5&%— :Z.ff-{—:z‘) = boo |or Z]ﬁ@'z?@-f’)

o : /
057 \

=1



= wi‘\f‘( {n (23 = ~ 0. 026V
I8

Coinped rage of

1o llput rasige
{ v

Lo= [<10 A

-
LAwese

%

Iy

\ A — 058V
e N %
G 4SO KL_;;

BS——

ffw’i ( 2

Ol e>2 Vv o 5?{;%;%’5:!@&24&3

f ~0. 5 o -7, Sﬂu{}g} ifg

=) R, = 445 p9



Ns‘f '{’Lf) i3 € F?Ei?i& 7‘;3
W‘?ma?‘?m?"”{»&
Jv‘%"‘ Ve

RS “:

J v Ve,

AS;“’*"*Q’“{ 7%““’?]?@ paton Lo Aaed

J
@& gﬁqug !?mgxm“{: “f;/ ”“"}fz\&{’ i3 gv;fi
?2«@{5{)3 0""@3 iegigaﬁ P 'i?/vfm sz*"i‘é .

At 257¢ Ve 2 205mv

d Vi
T 2 PRV sV
Jv. /\/ y g /

J Vo
EV”‘ ;‘s/i =2 - 52.5?”-\&//5/



