f’4‘}9r®w5"k%* % M( CL&Q«"Q @g?wf\mg_c

f:-?"c»’/ﬁ é%&.,(f. CeM C:E?Pt

" ot | a m%‘i Wer il no ﬂE‘?’-@(.QB‘C«{(

" [\ o

7T M?“;\U __ﬁ—ii\’\ JQG’WQSEQ\(

\ { (same ts:‘ Ao Ou‘ris}r- [
LR Qw‘ama& "‘i‘ﬁ /‘1‘1 N ‘U\)

EQSi‘kUQ. JNQQ;B;S:;QL '
¢ -ﬁ?—é&&cci( ccwses A MYu‘x‘ s lﬁQ Q"‘L“MW&&&

& e* r’\.ike

- L
: Tlaal

£,

& L..c,uzftam %rmﬂ@%--& W‘K}W& ’Tte
fcmg (Mr;‘uﬁaha} Sewmei bt LA filif“)l

luu&ﬁ %ﬂmur

becum,\f\c} 5%33@ cach Ane

s\ T histing nowe ) e ,
O.SC.I”‘:\"\D\ a* &J *"‘)C'r-é?%jw-&.ﬁnﬁ wLQfﬂ?
ﬁain Vs L\,‘iSLass-. |



mﬁd\“@— -&egﬁ Le Q,\( N
foodbeck cane; e S b be diminiled

‘ rcSu\\’& A lﬁ&g &v@-au ‘ CM}
’bv)* \ . EQH-"J —pﬁf’dju‘am:j resgw,g@

" SQM hﬂfﬁtf‘tl*\%
o GV*Q"A-CQS oS imﬁ#m

foedbecke 35 Jogireble
'@&f %%\-AU c-i'.f(.u‘ﬂﬁ

'.?n:a&i%ve &?&gﬂ@& i Dé@@'@ ‘FM 55@'1{?&..%{;3‘

in @ powed ,  fesa het



Orerafiowel }¥“£L§%ms“
14’3 o Cﬁng%ﬁﬁ}\&i @“/j\;k(y—) o @ CLH?

A

' ch N te 1ic ‘e Ih%“?af"c-l?r:ﬂ C'f’f EU;’%

SC,L‘Q*“C\\“C S{{}MSQ\
x e
JAVET \M}
lﬂ? \\'\\L\ u\
s = muff“’\f\‘m P
M‘Q ’T
"/ea

Jt. ?M WN\X vo\ ?f’f(é”f.
are wcﬁi«i\) +i1V er + 15V

Pin &mczﬁmm
RS

i{:,.i: TR £
i : 'f P
l@ﬂg\:\{___ﬂ Wee o_pin %\? f%f. Q.\LC.:.SQ
wmjijﬂwmlw£36oﬂ o
~Veg ] i(:.};
i



(n
‘k. 1 t

-.._‘__\‘\* e >
— _
P or
- 27 -
‘»‘ﬂl’.

Maor Ania &4 4s ks a bod aYarns§
— ot

. xlf ‘S O Aai‘(«&f 2R kal amx\lgﬁr »
- gk %AYA' \wgﬁa@m@ |
- ( in \u\z Ara.o M‘W eutfent )
o o au’riﬂ ¢ m{:{ﬂiﬁ;cﬂ@ |

(aw-‘-eﬁ Con  gourip C,uf‘ff’ﬁl@‘j
a Wl oueln rel &5 muth @y

[ ?O_M, ‘i"‘ﬂh&%r)

;‘”’},,, Py J a0 § .E)Qiu:;wi}f
ho‘"‘ -"%,I‘h dzﬁQQ exlafnqﬂ ‘&@*ZSQLGQL ;
hu\ ?A :._u‘\ N'\p\"} SMMS ’}"ﬂ

i Jov Ao
Zr 0%“5““"“&"5

g ﬂ% ”n& ?m,»@f- Euﬂﬁ‘i& ) Fﬂ«aa"‘\ﬁs
'Ii Vja,- ‘?V._ , Vs & 7 +’vtc,
T8 VeVl Ve Ve

They g hke 2 cam?uq%r {se )a-%f A
P LB QL\agW') ,



'Tc\r@.&, G:L'A"\p n”\rj (,. ﬁ&&,‘ B%WQ\

@ (,L.ac}t —fwamr «Lt-eéglaecj& ima?

e I{ Yo vido an ekl feedbeck
ﬂé%wer‘s f-w*'\ 0%&3\\'? -ﬁua@bm&i

thom role (D belw w il aﬂij*
. OWmin Ma o‘@f\ - fsm? lb&lﬂc.uimf’ mﬁ?,n}\ mcﬂ a%m

Oetwrl

(D Vg =0

MM

» The &ziﬁwﬁ?mﬁﬁ BQ%‘M@M /N ’*‘h_m
hs{u* vn\’rﬁ._‘sm V,, \{\, - W
b be o,

. Tha v ac,k‘aeveﬁ %m*ﬁt\ e m&c‘:}we
#@@QE%& m@c%ism s fn? o?--@miﬁ
o...«\\;:w% vo\*u& wil tuina A nateves
pAph s s amd do adaiewe

v, sV o T TR
o &
@ Ibiﬂ_}, = ) ‘ \

4

The oo g dmem n2 00 rrond /
Y

’
exce %@\ﬂ:}‘@_'“k’ffg '

..... /

Tha {}J’g@cﬁ w@“‘ﬂ{ coanii’t Q,x‘e.m?(ﬁ

ﬂ«n s 543?\ #a,\\cﬁes, CliWMc
it R §

ob Al au\g)f waue%m»- w-” o0Cuy/s,



v u \AJ' 5%3«“ ’
. " ¢ noblos

our ﬂ
. i&ﬂﬁkg WW
\X {"M' )ﬂ%#ﬁ‘

wride 29 s heng
e Ao 2l i «:R vw-\m}: \@:ﬁ

e i . S
- £y Al Jagired ?wﬂ»mw

_ Solwe
>
Lobed & Ao dooitec) ’\)orczw%*@f\

_ s, aGir v Re.
For am.Phg‘e’S; NSl \ ?Jam,.i@f%

most if'\()arst-\
L@S r{ ‘l»\wt?)l

et -
W Q . P\fﬁ? &ﬁnm@

,ng\u@;ﬂe fﬁf

Q'APV\
Reog ooty te 5 po13e )
7 popuit 2ATS
'sza.a@{‘sufﬁ\ﬁ fﬁi A
Here, e Wil selve Lo SC“'%“‘
- N



‘re-s"‘“‘-g @ OL*‘“‘S L‘Gmﬁ ar Va”a(\_SQ &’Vifﬁff PVI-?

m&g& =3 kocho &S cuprent { v

Role (& e nﬁ IQ@(Q lQCc.L: % %H&wi‘(}g&ﬂ?(ﬂ
Pro Ko

Q u\-@ {f:) I/“ = \f

hore w8 SE8 /‘ﬁ'\z»} V+ =0 becavie &
ﬂ'\.a;"{ ir}f;.} ajg‘ 4(0 uqc.‘mf vy COAF\EC_‘;‘%(_&

Atwc}(ts ’}’h Grew-oo

anois heml Lor Vo hore 13 VA

Lecause ){\\cA Mf:uh OQ' Ale C’-‘Jf GAn f

i catnected o nodl. Q@

Rel® O?'MP ;n{&rj fifﬂi«w 0 cﬂ:..a-jf'@m},

hare tse WL“_& /ﬂv) a.,\{l-x y-{rcf-w%;s‘

Curr%-\»- [a..u -{::r MQQQ @ "ha Lo

/ﬂﬂa“ : ai! ’T(-G’ c:urr@\\* *’QWMS %ru
R, it nodo &) most elio
How ok oA aodle () Anre %

le. =
2 1 I?—L



O‘\Ml} Lo
I _ Vﬁ - V;A i
ﬁ‘ {L £ xeMmine 'Y"t CHCU)\‘M?\
' aha&rcm Jﬁ» m

_ 4 = Vp |
I?_l - a b cmrﬂc\ V:)E!\‘ﬁ {

ﬂ\, Arog Gereds )}Le /

res u%f f"’

s

IR o S

lue've AR w @w bogh
oy Mk requred

m% WM@«‘& Y

a[uﬂh@"v&
=2 Mk\ Sk}E 7 Ao mml;iw /KQ eﬁug'ﬁm
L\Mmc‘\.\“S ng\-? ’3"' bie\& Clan,
m?resuw he Al ;rcap ﬁumk’)b
2 Vm

"!."‘ ' _ .
To, = Lo,
V-ﬁ u\ = vaw\" -\fA
3 Y L oere V2
2y .y d rer e
\ Vou“" _ 21.
|7 R




(D

Uhi’i’b\ Gc\jn In\f(f‘l(/_

Vo
V\a

g@t&cosi um»&u‘ﬂf&g 4 M

Foll ower

&

W

L

A'f‘é‘%“f 3»;3&' m“rwh é;ﬂd&& . ‘
oy~ Emp. nd““ft&e#@

\‘$+ ?ﬁgq}'\h& R
6 rae -&%;ﬁSaek /

© V-V

1 Q’WJ V_. & Vnu'%‘
et w@) V‘\' = Vl"\

Yo comur Kane inpts are

Com{gj-e.a@ &.U?Q};‘Lﬁ “rb

fn-ﬂ— eAt Cuw t"}‘ i‘np-}f & ou%(w‘}
> ract 'f“‘gt



@ of -emp inf.}n wmw D turtent

lore, A am{-s sioni Reenee of Al

£3 »\'1-@-&* ’VQ e,Hw‘."}’_; in;-«l“ \‘hflonc_e

Ll e Ao Sowe as Ale &i“ﬁm{:{

Csiree ’“*"‘3 cre Aire l:f)’lf} Lenﬂe’m‘ﬂ&)

= Mfg\:'ker cireud’s 2. o o
wmicdh Ty e &wmﬁ ’TI‘MS‘

'F}U"'-- role (j} -y

\WVQA- = V\‘AE v ‘@n“rw-u

buscusj QQMPU';SM "‘Q ¥ s -*\-{f ’F“I(W

W iwcusy ule s L‘ﬂ'i“ k‘f},k ’2‘«&,
loo  dad
cviz H &l @ “‘:oﬁw‘:

‘_,,W.Q 3 rc - % ,ﬂm#
? ra vi ERC’«S .
dosire J b UHF A
N H*a <4 L \;*

SN,
Mnno" AI"'V‘Q

v o:“‘\ Cee ! ’?,A"
e \ Voed]




)

Noa~ iaver hf\c\ Amp
SWRE Lk 4

Aﬂmkljlﬁ '
t&ﬂ/ﬂ\ﬂ\nb wpmf} i ho,QO/) ’

op =~p B 3 rdeyg
ya resishors D Owr's Lo, or Va'*ﬂée .S),u“&.ﬂj hy]g

f\.o&Q @ = ‘f-} FCL e P_f‘!f\r'\‘ f
L

& =5 e, L@f@,

Lt ke 2Gve. hews

rv'e @ v’ yLec, JQ&’(Q .!7-': »:.L ’TL\I’U P‘L

<3
e Ve (D V = V.
S N A
e V, = Vi
SV, =V,
rie (@ op-omp \*n‘ph Mrtaws ro turrend

‘t Lo AR w:)\\ k M ehLath 3 wa‘f!;a-‘ Ltw.,;
-% a.” c“ﬂ&’\;‘ *\\fu @L Mufs\
Q\JL’- %w X\'\f“ Q b



e

bot %u\fD uye  Ohmy Lo Qw 414_ )fwo rﬁt&%ﬁ?

Q\MVSL &-{)inb QD )'\_QfQ DW\CQ ul‘\k»c-}'@\‘j )‘JJ}‘“
re-dor e fo vo \‘\*CS(&’, &“"‘&Qf rj’;"'e’) ;‘:: r»cc:l"ltj
ol g s Mo |

\?1&&«.3 X\'L ?—‘ - Q“,, M}(‘uor‘( \!l’-ﬁl M ",
Vout

Fe
Vo

¢,

X \ o Curfe/\}
Lhere e havt u'q\m\ecﬁ Fe '&:‘ 4""&

- Xal v\f
»f[m L5 pan rode &) 4o Ao DY'W p
s voltese ndy rele
& ﬁ"_
\/N - \féwr EH 52»\_.
VH = u-a -

C(,W"\b\"\ﬂ G \K\’\ ?u‘ e | red u"%

ﬁt’.‘ii\ s {99‘5 = noa ot f~n¢.¢rh53

Jiscoss g Beas < 73 no¥  adaiewctle here



Gud  Op-Anp  Cucuits

{;:} 1A
+ oulr .
Q. todl this work as o LAt 7
A Ne FLI TN o -am role &1 word
\\‘hﬁk\“Cc.\-Q, ’tf'\C* \/,,,,.’- = {/.n. o
Aes:f’eoo Lor a EuﬁwW‘J' Ahig
c}reuﬂ‘ hay a Q”'*ﬁd "C{a“-)
oscave  feedback i gerihve
w‘O(a)'MB rde #(
® . ol ®
od#

A ‘{cs, ot Ahe ctrew} hes @ n_m-acnlr«\
design 7ol The Ak resistor
cerves  po purist. A resister 13
vie ) Df\lt-) £ c.urf?/\sr padeed {L\mﬁk Aﬁ/

Loh wmu# 4 op- rode BT no
puttoad ol Plew /ﬂﬂwﬁk /n—.;g, e,
i f\\c.-\ o V&H‘ﬂ\\e dfa? Luq“ q\g\f-e,cr
aoresg 1+ %)u M'ELSLC\ al g.,o,“ H??{c:cg

d e & wire,

Q. totl s puor

CLM‘?



g

} warke as a vellee addor?

A ﬁo = &PSRS-’\ hey @ ‘Cﬁ"'&\ z:&m@_;a

_2ytar 'hua Dd\~?u\"’3 oy e Cfonmcz.f-e‘gp J'frec*(j
“"agaw a% ﬂocﬁe @

R L) i eitew



écsmwa T:f“‘U_S us:‘ns OQ"’A‘M{&’:‘;

E’_E’J‘; rem{( mvar&f.«s czm,_?)' ujms FE&C&WJ:

res{mie CU?Nﬁ
\Va.)r-f Vﬁ\\ ‘




h..;o aﬁ?ﬂ?"& 4= a&ZSJ‘y an adfiie  lou- (e
<

9 m 0

sy Curvd

re:.;ng

ealgal

i

3

Fid bs' jﬁ‘k; B

(2,) imgrove d&sfqﬁ ‘m,§ q&tﬁﬁﬁ

cesizhr o edlFd !\36?

AAV L
Ry

{
—ly

c
(“ L] *-,\
n o -,

.,
", ez o —-y] G.)A.k'
/’?‘
i ;f;“‘”’ﬁf
»P

ek A \ﬁ(;

\\% En, Ee |
N
2 2, .2

< |

N
:

Racien i ICEIRRERN

Lo S
O aaaaaa H{%ﬁ a & | »..{;..w . _{\:';;«WM

N
N |

c,}q.. N N irl ;L"s:('f. ‘4

ﬂ‘i}f» L T ﬂ""J’j

oy g g"’ﬁ v f‘}

e gwe.\{.e Lo im fe-afca @ g

& mﬁ"’

_1, )\mm -

g"“"‘k -



j oo +1
vw?‘r = - ‘“"fz'}“ V‘,\

(e &maifed ; 'ﬂ'mj!i

(N
-2 "-3-{—‘ a5 el ™ D |
im-\ ~ el s cent)
Vi b
= LD Ak e oD
[V‘,A /Viﬁ\
,1%
\-—- ‘?“’L - ™
E. Ty —/‘\\\
\ \\M‘“ i)
Mw
: » L




Pobing 08 in Al feadbod ooy of o opremp

RGeS 2
. A
R

ME'A' ) e f.;\n B Ca LA G ’n’\fee QUCU&S MU@\VM‘S

o dioch iu»ﬂc}ww e e el meke  an undesisclle

.;g@q i1 e r::% ’k(ﬂ }mc,.}-w\ ( &éacﬁ@ &ro@ Elr ’KQ -Lew{ygkue'
&M‘(kwﬁ 4 e diodla fﬁl"ﬂ‘g) venish, el oo Al
b-} f,\}\mc\ 4’(:2 dio Ke Sum%@v\ 1A )(LG f@@wg&ci(

‘ &"0( tﬁ%" (4 ¥ QY W&Q .

3
‘?“’ue, ﬂ'ﬂ'm c‘ifc,u?‘;'s L€ ;{ LG, i ’ﬁhe)r C:Qo ’#1‘\’51\‘
. C.Uff@rﬂ% LOwiep :

) -? wud ¢ \:ma.ssﬁ_f“

s achue f‘ed’i p\v

Op-Amp_ Coriond Sovce
'F“u si) mmﬂ ’n’\ ree eor h L mﬁs (‘4 M-c.k i S e

Q,ui"t'l'%"‘t Sawrae

 Big

<
-

resisbor  ia S&/ieq c_.;’ VOH*‘-‘*@Q Su1 P

Via

ol
Co SM\\)&Q ffﬁflf"lb Q@’IV’U% V&Hﬁcﬁe Sovree
At ifig’t)*‘ T curs ead au’fguﬁ‘

Yeos sl*\ftf
Cand’ TOM mm?\idﬂ&e_ ""(qujr f.;i“

Aimiach a‘ldﬁ o connected o
a kih 2 load)



@

(z) LIT '{chsf.}*l‘nr combined col vo\"lrcae SQurch,

PND
NP of
+Vee. Vo“hae Sourte *ch
E‘i%ﬂ l']_'c RE
| Vg —
5
A"?.,m..-——-v‘eH‘ yR here N
Re ’ Va_%w ‘ Jmc@\ L;I.;
i o-& &oaa% &I‘ oY %
2 \v‘f
v \ﬂgt
'h’ QQEL’J‘"“Q
Je

.........
o

} 4 y
V - A VoH"
{ B 0.6 ) / e
?‘E j

C)LEM!j Lg__,_; ‘Gﬁ)}' &.ﬁ»

Hﬁ?; Jc Km "fsjwf-lfap ovl*yv}f cwsiex
TIe

8& Qa’h \i‘ﬂmq
Vips !+ Fmgro¥ 0
" Aﬁ}dhg{ ey*'?}t CJ.JH*:A% Etj ﬁapiug‘m)
i \w’i VO\'\‘f' Gwlteoe 4o VES

Coms ,{;u-nm‘\ M‘Qﬂ . BR &Q&Q &}O‘

compler Tha Ae srm{rb
" b ressbor gy pect source

-4
. mot



GI

i "“’“n" .Vu“f— Source
(3\) SFET curren &:o&-e 5 o’ ned v

- 3FET
n-SFET or \

+V,

by

4 $ In,g-_r

] ou;- -} curs !0\4
#@Q} IDJ..( i ’ﬂ\a ﬁ’\sulq"ﬁﬁ %

'\ \ur‘
?TO.J N Sim?\im}b, Oa‘.a \c\we, C@nf@v:r:: j
lile Al Simi"c 5;5 resis

cur rw? Sour o

demporalvre Slepardoree

Cons' VU3 1oer
| o5 Vevied 0.4 7 por DC_)

(x



’]LD fg\awam? CuH&M‘} Sowr Q@ aﬁ?st’jﬂéf

ﬂer'&- )

(..\) Sih{,lQ o? -G--\’! tUIrMX Saur g

+u a«q\ﬁee: tcﬁm‘h% WKMJE E‘r nodes Eéru\e‘_;

O?“p rJe {8} ne& -J:emih& @ ok
b V=V,
(x) 1o corred Flos ke
) - \mgu% rﬁ% Giwf
node ) = kirdhoff cojront Jaw
comding wl rule @) wesdd
3 all Qu;im‘!’- I /Hwo /oc,ﬁ *
must Plas Pheo resisha

resishor —~  phas Le.

eurend ry vesh, - i‘."_:a
L

combine ol rle (1) resulh

C) currad Ay ey o Xi"

A

combineg ¥ «s.\*\, )f% above

N— v

ij— - "l'f s cguek‘ Ao }acrﬁ

e




Pros - no ©-€ diode CQfOf

Carn s : . 'u‘nconued}@r," ’ﬂh‘)’ n@“,'}ly‘ 5;4@0
4 ’OC‘(J Ceen IQ@ ﬂ-ﬁnﬂeo‘ﬂﬁ

direc‘\'lj h GUD o7 TW’J‘U/A\J
vg“ﬁaﬂ - 4‘0}" /\“\Mu-\l q%"\'\tc‘\a\tj

’Yl\;b m\}y not be “M'Fv)

o T Ao loed el bo very big
Yeca uie O}-emps 0 m)t‘wk cnl)

Ans ]li"ﬂgi ng cort o)

(7-5 (/?-AMX) wif"\ %ST CUN&/\'\ ‘fou/cp

Mes  cpced 5 ke Yo carler AT
corred savree -c_.xcer} Aot A
B-E  dode (:Qra? QraB‘PA-J €
ehimiraled 53 TH\‘-A_S P w7l R-¢

A:DGQQ .junb"lﬂ A "(Q 'Ceﬂcpg-‘nﬂrl( f.ao\g

G% O A 0"' %?,




4-23)

4 Mqltjt.e! a&afn""if\l c,ow\gwmh Enodes ¢ reg

Op &M? Rle (0) ok - veg *&M&Gc‘c Nary

Yeons s ghom
{"] Vﬁ = Vm
(L] o eurtond Mt - 14fv+
04 oi--mF

Nedo () — lirchoffs  cosreat faw
CQMl:;.'*-‘w tg}} role 2} rr:_wl*

= IE = current fhary R'E
Ohm's Lan -3 cu rread %“’ RE,. :(VC_(_,_ VP()/‘QE.

C,QM\JM-’Q 'u‘ FU'{(D

res Wt Lanade @) otk ~

Ig = —" ¥
_ Re
fremsishor = To =T '
' E

13 Corrrant ’hﬂru lc‘m'ﬁ

Prog ! T Yhea loed: «
 doewny 4 emp pa B-F oha:QO
clrc;f Jem\o rﬁe@a«ﬁ}&ww é‘(
3-£ cﬁm&(? &N? '\ﬂ% L)
o combe L;i; u”‘-(\@ AM(& iz;ﬂf?ﬂ«. wiif}
a “4‘0-\;4.*;\?} ;ufaﬁ:m eutrex)

Cans : Cu'm‘? ‘cmg



(a2

P Obst |~ EOC‘S—E}?“

Anatler Q:::.-.,g\g # P(C‘CMS a %-k d,tocﬂg

ure h
in A -;QJJ;;C,‘( ’arnf 61 an 0‘7-@,\/). J ™
?‘)W E"“BL‘V = Vo{ﬁaa A“"("" Rer GQ?Q,LEQ alio
5 ‘.édow‘th‘.& /1 in "'Mﬁ ,QQS‘C

GUPP’A"T) 2y woldd be
T"qw‘a}‘eJ 53 a los 2

locd  like o fau&gfm’t@f

bt B Bl een Amis d cunond
VA e Lo wa”t&e 36&\ ” I}* also
wiweded R Ay alp c‘bay

kgs @n

» Oy ‘Af-\fg ta, arevi& w;H:\Se :}c.i‘w)
BU* A, Fowrep );M!( or\lj r\u‘”i Af*?_{
\'F cwrm* | |
Seloben CoSine  Enfber Follonor £ Non-inverhac

. " | J
cs\’):-a»\ﬂ ﬂ.-v\f'i}su- F{q;;,‘sm BI7,
Q-E )\mrﬁih iA /’T’Q Of -aup “ieeAcc[x lm;f

NEN - iﬁV@"}\"‘j le“ﬂ“g’oubw
c::m;) 5‘“"‘ iﬁ\ﬁ X |
x /5D



tf-2 §
A—c,‘}\\(e, Qe’ ok Q@/ﬁ

Amo"kﬂf QJ@M?\Q x{ flc‘th& & R‘E QQMQQQ Junc:}\\m
n Mo feedbeck Yooy of a op-amg,

Peoblem e essve e c%f‘&_‘ﬁf“ L e diade &IO{)
— CienG ] &

NG 14
E " —w £ our

e

it =,~ {, <z Ao acliel tavefum

g | i \c..c,\f_.{.xs X
porken ot Ale Qe
umue%w\ ‘oéw

even Loorse ‘F ivm\<0.§ Vj‘i Ye ﬁq.s..xuve
rech Rer L«i” Lu:.ue o ou*-?u’h_!

Sotuhim

plece 4o Aiode in o -C?-eo&cck 'tmf :54

<X naw-i'nve!*-hm:) of ~amy ctreodh

- ok

®

in

}

ol .
L7 St e i



""""""""" y

(4-26D

agidler  usine & Msak’f”%mﬁurﬁ&*‘”a"m@

2
,ﬂ\.’;s T o W m{ mﬁis%n MLCU@';‘;

1
'pra.‘;al-em: ek a erFeoit s “YJ 5
14 sama)’l‘f"wé vngameckﬁ)

s gu\u?d\"} will be
v Qf’f& i Q%’&la\e

R e s

TamMig Ry

™ [Aal
el Ce

LI

calvipn: +e ‘gnY‘.A 4o Sr'oqu of resishr:

\’N('..h‘rl:o-x ihﬁu‘%‘ [ H b»?
-a.ﬁr.&lnghwﬁ m-"?‘ o vaH‘S
g o Ma airend otharuite

hey neo M?J,- |

N back 4 Ao achue T—@éﬁh"@i-ﬁr
+ m&‘ﬁw;: \.Q_m}’!‘&.s Cam A9 naaky é Haﬂﬁﬁ’j é i"“"“k’S

Jr“n&i foo  casps . jﬂc \"fbm.)ach \alak?f-’o
)Dtj Mmufe ﬂ““*‘ 0.8
volk
. divde condeck

— ot ‘
: «imﬁ?}& | . volkeyt dfzgz
' acrofs J.J {7y

-J 0‘16 O.5 '/o”"

oAl e - ag &mcﬂua-ﬁn



5‘,?':::-'\ p |
Roele) Iﬁu,&uﬁe@,@xﬁsﬁs) M@
ae,vrk!nf..\ -Ccaagbca\( »‘]’L\rub CQFD«:QQ

P

go |
agply, & o= oA
Lui,\ sc.,,.-}nj "«l\J fql\s

'H/cr_ Dfl “Vee,v GQQP-E’ACQM!}
LY u)"ttl\ a\’-amp + of =

\\nfu\f 7€ mor@ ?bsi)\V-Q,

Rey = IF ﬁﬂiDcQQ @meﬁbé}"S
Vo = V+

‘;’lLDL'E V. b C,bnuc;!-ecg
dil reo_'H'} fi\, Vb,—f =
V. e Vol

Ve mmJ—«D
4 rec:‘H'B As Via =3

VL = l/u\

=) vog\_, = vl ~

gy Arode dloes ok condidh
pAel) dees nGr C‘Q\g\j.
abave .

9—«“\‘@ no  curtent 'H‘-’VI mtp -~ \‘f\?@‘

o -om)

-



f\OCQﬂE. (5),(.@ " ]{_:rc.LLu'F&:fs Currm-\ la !

’FDF fﬂ‘a (‘_Hc_,,-} -] w?m-% a.c_{w:lb A.@@ﬁ
Mo res i u% Llele) or korchoo b
CV{‘!‘&AA- LM

resabrm

Ay Df) ev-\p - 'ln\':v'\' H qra..m‘Q
Lo rfhn\~ - oo W'H =] * S0 va“';

& A &m&e does ok c_mcﬁuug,

combine  Ahsag reso

fao eewos
B V>0 Arade conduehs ¥
Ve = Vin
¢ V. <o drode does sk comdodd

-F

Ved > -Voe

* L. Lomal o cwcw\ V. -V.,\ + O, .5 Vol

L hiode

an?
13 Ao op- evps bv‘r\?}% w\*ﬂﬁe
w\\ro{/« Ng ’}rbuqfﬂlQ A gr&U‘

4o sc:JﬁSH &u\c )



achue rec’%%v

s i =

0.5V

’

ST

‘_;-_ VH 29

A Vs <0

fle::LQ Aﬂ. Q&U’Cﬂ*‘ﬂéz u’%‘ /ﬂd/sg cil‘cf.,. @‘J

-M(Oefecf 4o

’rk‘? &MQQQ a{!‘o? C’loes ﬂalf
G\A?s* vo ‘rcl: .

qeaswve reeh hher fl««%

a 4?*26 ot

§ au’h J& I
\’?- rec )\ F-\ e/‘

S feInve reo,}\ Q‘\U ‘

T



el Y

achve rechfer (conhaved)

L-e:t') )cm‘t’. a:\‘ wl‘lc.)f "ﬂ\l o?-ﬂmfls ad\‘i)u}y (thﬂa\

+D Q“Cu\;) JQQS !

‘V'\ | |
/T/"‘\v/\z\
{

T\fo-l

>
NS
:
R
2

g
<

h

0.5V

ad

O‘?'w 04-3'4%
“‘"—“‘l .[5‘3@3 b nesq}\we

j ' J selurehn  lon e
: : ] 15D exk -ﬁeao%:c((

| 8. "f‘-% - l‘M{»)? o':F
0pamp i3 mof2 fanh}p

411‘3" Ao v in\h)r



Qm\*lige iif'\'\“F“’“s 5?’0?WS

uahl now we heve acsumed ideal kheheavivr

ﬁxr O?"w.‘,

H'nw-euafj of—m,u; do v ?M"""c'}‘{j 0‘3@,(7

rles © €@ .
t

Does 4 "‘}QH‘”?
For some eirce a.gg!ica\‘wm ges, offars A0,

Yo pusd uncoﬁ/skan /)1\0.*.-&. ]ih.}'&)\m; Lohg fj"“
o’ﬂsisﬂ a eweurd, and asle 3@;}“34(& shefhor
ﬂﬂ-ﬂj will atdect nour dosign,

Lells lco\n o Ale V.~ 1IN Ii*“l\‘txm;;

| Finde Slew Rate AV /AL
2. ‘Iﬁ?‘)‘“ By Corrent IB

3 Taph  OMeed Volmpe Vg
thare are O&QAJ q\m) b m&e ore
tha molh imior-‘i"m‘k,
/, Finile Slee, Rale

VOH'Q&Q oc\ OA oﬁ—%f!s bd\“'?lﬁ\ Can
CL\GASQ no Smder Dhea e a%-»mf’s

B S\ew ra&ﬁ"




Findde  Slees Pete | C““"%‘)

I e Slew rete command
?‘f! e V;{M
1H 170 v
“&QMA |
fagt " 6000 Vfus expersive

®  when does  slew rale mater ¢
A, ouwhia I-”’ﬂ“"ﬁéﬂ o)"-c/\}_s ore. l”&Q é ch:QGQﬂM

Cas in Gohue rechher)

s 0f ohin "Q”’ﬁ veal ey Gré )'i 'Si\
( above av&a‘-e —prrc?uum}\

am—

for Ac;}we 2&}\'&%{' .

ackel circdt ou"@v¥ U'Cd)

s ST

TN TN

ideal | o vefus
JE {0 glew rete )

/L/ Qu‘}\&k z;u.cve‘r't}fh
Chinde  slew ca )

&
o

o e


Telluride5user
Line

Telluride5user
Line

Telluride5user
Line

Telluride5user
Line

Telluride5user
Polygonal Line

Telluride5user
Polygonal Line

Telluride5user
Polygonal Line

Telluride5user
Polygonal Line


Z. IAQJ 3-:‘?:..3 Curfeﬂ'l IES

Role (1)  ign 1 F-U%’d‘“j :q}isbd 7

n - o cu rre’ﬁ'{ Ty

_opramp g e CA
Ry 200, GOV sm {G‘STWN‘%)
| 411 Lo fﬁr (FET inpd )

Ziubk Be,ﬂ‘-t’f'

Q‘ boham GQOC?S Ia‘}u%’ Ticy Qu e ant Mc‘ﬁ—ef‘?

A &JM SMQM G,Urf'&"\'\i -Q‘L{)“L.a /ﬂ”f‘-’
.Cea\ﬁch,l( f\L’i‘Lw{(‘} ’%"l LA wjfﬁi}

jfg‘ Cen D0 s;;fSn? F\?'CC-»\J;, ms
Qcn eaatij mem i§ Yo

ViR M{S&-QL\M resishr  inslead
r.€ Joibo - Ok



Ih?ujr (\Bi"a; me\\ (604'\1~)

-Ckﬁm‘pb . nﬁ'ﬂ'iﬂ?ff“k““:) “M/Oh’}\?f

Ao vaweded corrand T Fre node @
ints of~Amp ““f"“‘* most Flos ey

R adfor R, L wd fhiy wilf
Cauye aa  LAmatked M#ﬁéa. @V&?’
aeroty L, g R, Aue bo Ohim's Lo,

= @A.\Wkr— WH'GX( tr-? gitent  will wed

1;.-9 @'\D Mmaaﬁ& Xﬁ_‘/" - &i—
0244 i o T+ z,

The Cﬁ-"ltf‘egwﬁ will be most cevere of
Regired wl*ﬁief (3:@ J‘:Sm\)
are small {/ﬁ"‘/ - .MV)

. resube @ é; €, ore bit {Mﬁ\)

so Hat desiced cvrroddy ot rode
@:} oS, :;Mn& C'?A m&am-#%?}



‘Inf}r et Vol Jff«l e Vas

]2 u‘e (IJ s ,+ Y-@f"’--tqﬂj jfe] })‘g Fjpcﬂ :
M _';LC:GQ 44 }”c&pq{ \/+ = Vﬁ,_ =, # in 'JL:}‘”},
O‘f' D?"Gr’\p ,

buhq)r L\q?)@ﬁﬂs Y V; = \/f, +Vo5

/

jn Aset | ol P
(dee +o MQ/‘\U‘FGC}UJ‘;A.-CJ

mia}\ﬁ‘h&)

) O‘?-AM/) Vo‘s Cﬂr«m«"}“

27 2 hy

Lrl  mex
1! 0.8V Hyp costs 44
2.0 mV ek
L7TC-)E0 5005 ml max uemc‘;.\‘w\f\ of"*ﬂ"‘f?”
cat § 7

Ao lo,hmce_s P :jou m& a
V.{_,fg)‘ Ll VO.S B

. bmj an e.kt@mwe ?fﬁ&i,\.r“m’\

op ~amp
’ QOQOQ “‘}‘rim-?n‘\“ \Q-e'h'@»% ?‘Q’U

e



7,, ?J}- OQ‘YSQ%‘ [/0 H‘ﬂé‘a (can J’M uec;ﬁ }

Q, &.}A@aﬁ ?QOFA VBS MCH‘U?

A“ ('L)M‘ﬂ@w’ .Eishc»g is- Imea” (/AV " MV)

‘; R | H ! { ;
examPif L (rver g aamp Y1/

e A
‘ role

]k
2. W‘\M“

-
o
-
o

‘‘‘‘‘‘

“““““““ e edied A N #0 s bhe
L\leas a -Fwe& voHcaQ (ﬂfb( fﬁ#am
& Bc;\llefb behs e Ale ﬁ)g“ﬁ,&\{gi&

- a4 sn?u‘i*s

| aehal (Vos # o)

(I)ok2) Vot ® Vog ~(TI o kR)
= V"\_o t - vlh'vﬂ.ﬁ
=3 1= =
‘“1 v O pO kR e
PR < V,u = _é‘—'&-&)v:h +2V




| 739
Ih,id- Olheod Ve Hﬁje ( con Hnumo)

WE} cm}inv?ﬁﬂ
0, o cirewt wh’-"’x' V@‘#ﬁ

)
w%“ haut & ccw.ser’r LU wiey o ZVag

ouL .“J« (s UADQP,S .'f‘mﬁ

sinceg Vo;, v LWV ’ﬂ‘o 4 %" &

5!5 (Jrogﬂ»« of (\jw"' -o.kg@c!*oﬁ 6%'5‘
\.NPI“EGQ ) vy 13::) ("‘-‘ 1\/)

L ?r_o‘-’lﬁ’“ 4 e %fﬁvewﬁ

Ob\pvx‘ Va]'}‘a? by & "‘PCW MV s

, rma“-e/"‘ - fﬂ'\:m na-u st 5V3 a
\Dre?l:?'.sicm 9?""’“"‘(” ar e Ahg
cbq?ﬁf‘ of-amp Yo o 4HM-. PO“‘*,



T

"\\113 g

_“_Q@M Par &, %r e

e A Okif n'm\' C.«D!YU-e,s
*h»o CMcxtaS :*ﬂ\Puk‘ v Pré-}se.g
to  datermire hidh iy more

\?os;}wim

. U-Wf.g o
- G\.ﬂ&{ﬁls Qilt.h;*&) ‘5?3@‘;“1 al o %iﬁﬁff—
* o\naias -—'{ﬂ\: wﬁaa‘ﬁ;hﬁ @ﬁy@rs,‘m



C—o M ?Gf%‘}'&f

Renaf( O\‘» - AMP belbavior :
Q. L«LLC.*' L\a“"ﬁs *.F— cjou Lo not ?rov;JQ
{X‘#—U”&-\ seQapl:cc;L.

A” TZ\L 0\9-@,‘,\/3 is /ﬂ\ﬂ/\ j‘u&% o LLGSLV-?CHV\
A Heren el a«\n\‘- f‘iaf' - Tk odpd w00

5 Yo ir‘ »: » /-
Vor -Vig AV

.
.
\‘\

C@N’\ M‘_?f__ oy J\,.'»It-{ L;G\.arb‘{“"‘f %hgﬁ \“ 15 ?AsrPn(jﬁaﬁ \\\\1

do he val w;%m}r a kapscc,l( MRM‘L; T+ |
vill Lbebave ay Aoreribed abov®

o viehl 4o &é-l-?/nine_ W TIN Nf Ao Sish“«‘s

13 !wgg;“
o Lm3ii s « Wg\ﬂr c,gr-\fqe.z"‘nf‘.
Wec

~Vee
T hey ome ch\\‘cﬂk& jw sy knms abodk
'3 Yo e em2 - b hes  an

Y ogen -ecollechar ou‘r?u\"“



(446)

L

reﬂ? ,i""::>h 0-&*

Vn-“
e AP AP 2 <

Vin = Vre-}
_\,ﬁ}mm..__..._ N dibterenca, rrf heo m%ﬁ‘ volte (=4

?mv e an au'\?J‘ s.snu\ W‘-\«:}
\r\&icakg w\\g)ﬂqv A, M\?# V’o“‘rag s ?N orﬂ-@% !p
\/‘,\ o ar V,.\ e O )

“,
o,
s,

F

‘L //\4 . }\QJ‘Q o0 vally g the 'ﬂerm‘zmiﬁp
g o

Vi,
TR LYY
% €

Wﬂfﬁr




you  toa ehnae  qnotlar Vo“"éfe aq Q:iu
Mo Uhreshold" or reference VOH‘Q&Q Lr a aav\fv«‘hsﬁ

15V

Y0V
;cf: *L\ m‘\ ‘w

- i

\
43,0V




@

| é &QMQHQQ}'% 'Q)f“ wm?ﬂf&%fs : Ntus,‘j UA \')LAA S{Snn\(s
S } : ;
Vin

threshald vo rhn&,g

Vok T RONSY ta A Sig\&\ crosdes
| Mresha\dl m.‘\\ﬁg\% Nme

Schmth Triceer Tipst

s

@ -céﬂ%!e Bm“‘ o’n‘;':‘i Same &M(Gfﬂ\"@w é lﬁﬁi‘c QL\'@S&
bo redve 31-;'\-&\&5 Q
o -ﬁ-f“\‘t;k ; IR 4,0 &T'@{-QJ?A »Y‘\mka\ "f-nr %hvﬁ“ ;

. qii@ihz’\} ‘ﬁ’\?@.ﬁk‘«ﬂ‘ “‘,‘ + 5 QV
+4. %6V

i i

. Amﬂl\aaw-& "
Vnu‘!‘ ’




__7‘£\ + 5 av V?Saa‘ns ‘H"QJ!AO(C@
FaWa ’

1 v \4 :} +‘(»?€ v 0&3@#51143
A Horesbd

A VOIA'

.‘.Me.“ qu\tLJQ
"o\ @ oloes anh

Cauie o QLﬂm

) ou:‘a?J\ vo‘é&{



cside:  abot open- @ul{e&ufwgu’r{w‘\s

Ve c

\-VEE

'H\Q, M&au&:chﬂr &rcR ﬂé! “&nui\# ”KQ C?rcw+
M;i&i’, AMa chaio. You (‘"\U.ﬂ' !R‘Mti-\, u\- i:n)
q&&-i s axklnj T""fi, W;cqli} \ELQ ){i'k“g!

e,

o li\’ - ewH 4

obip

Ao

——

axhemel
Pe '}'“sfifr soamechmg
i\h\:&ﬂ 'h ‘f M%_ aw

malce,

I
A -
-f# q..ﬂ q x? ‘;)
\.\\"\ivﬂ\wwn»],("“""”‘y.”. '



