Lot Clast — 08 Caqaedante

QAP Detin
 Resr Glogye § o deffeentol pair
AVAS
- — Op- am() datofheely \{\\L\udc
- and uolé) ’
— phase margn

Openloop gouns are angluwhet from §pde- nod®
Tk alooud whod tindof op-amp gourcaat o detigh-

OMS MopS — copaathue \oad§ $ prachally whnte umpedaye.
(O m&——a m\&h‘ilcu{' %d )P 6 procheTy wpdane

exampic: §0d® goun ®©Can-hs \x accomplished w one &’tﬂgt?

. 29_1"“ quosgure Qe Sz |
El \Lu=\l&s—\l* 1&'—%“»:1
W er [ kel

”n,’ mI ' 3Qm=—d71—d'” — @mm

osTat ,%om& ~ Yoged maium fuwn (geval o eusrent)
] \‘hmur andundih § efcckd —mm\\w(fn(ﬁﬁ du:,:‘uu_.,g

¢

~ene pole ;0= o Cdb CRE) =B %{ﬂg‘
s ST —
H(—X‘) m Cowr \

3 Feldb
Smu&l sxsm,\ mode

Ppllin \loor
T J@_ % % Cdo

load cwhre.lg ductoCdb




S
Qs by

HQB 4 —gmru
Les oo

mon. — Louts Td, 1nLrease Qoun \\oues oanduddn
'\%p\m\ v o\ Jd= oo ph

oo

*\\5\)\&\\3 A mngcs fom O\—=0.01  AsO
" )&L loot2 okt by fader of 0O o gt A ]

o= L{:— a‘m@, ek arcguen = ¢ Qe pan & for

%\\IU\
(0@0(\&
® Cascode = intradig © e
Cofeote inaasty KK mm(?%; dheud

0(\ \N
(S
o

A[CNS FTUoe= G
(o HE Ut Sallgral moddl® .
- .

22 x (nsahwadion) —@Nxs

(a8 1S not et low . o
\:3@;% o\gmd Ny c,\\mc\ah?g \1\: L

os\l‘tmmumsb (ondthon
‘“ m‘;ﬁ d

LumN foud cannot

N4 & 0

Leolduts ! (e &)
Teongihor Ganies « _Cl @

_ ™ N [

gm=mW=Lm_& o q fodk: € = As =10" =\OHZ
gr  0°

4 1@
Ao
" é,, e
2o N0 Nt
wn EQ Y

e e e



i i

e s s e s G0 Sl S U G Wt ST

—

1 - ’ N\ \ds
fv o\ \
\y é
\ds
o Yor o el contivoudt,
R S AN

Ruck to am\l—&gna] wscode:
%I_LE;‘ "%m Joy \{Lsf‘ = %m{[o,_frg()

\Y\IQ:: = _(a«n%m:_ Yoo L Foutfor) W

Mdms et Coparalld & voh douee o

_“%03\@;\(\“&:\& demnart pole ble the \npedunce € higher ok

T2 %nm,(‘olfm_ (v
-C'L = fﬁ\cl
\ —(.‘L
.Q b {‘C\_du d: T %ﬁ m(on
% Doy by Qmaler
;- 0t o\l
gy () (AN SR s anster cap
oM ANy
Txomple: gmo of 10~ 1odf
1 @.mo.\\ﬁ don) conSider
R resut fo 28epd for §0d gan

oy - W
t*)?.
\%

g\@ Come e daice L1

0% ]

H
!
]
4




§0de- lu)o&*m (Seond Sty )‘h@hdfﬁwlm Pt tble)
Bush mg@
*‘_T A= %Mh (6 upnfm) .
L @ Pilows cument (usmg Powoer Congiraus )

O Cx. toova W (DY ST = Foph
puk &
\lbrau_l( Tou %\Vb«u \lw me!

® Srugq pncidouiee S koo, v
ok Q) Suong Tequutenents ) -:’{5 Uo* N
¥ 2
Néy \lg\s&d PmoS fo pount ot which outpud- B = e




Nokes H-AL7010

&:ﬁm Hordo.y kpu\wﬂl Chagrer \-o (azoni D
LT\ on

Aonglihec l&sgn
Conchad

of gpcu ahond > ‘5“‘8“

-Nounaue anwer, need o contider Gt Compley ihy and
a\(ahon of Wreuit

gr&‘d{&&ﬂ Powert  Rondudih 4

-Lorkh\dd f\v.cd—" Pa»u‘f Cum.nﬂk B4
C—mﬁc\\sgu rsefa(i.\ouﬂﬁ on le 1‘
Precgon A Cardwidth U

-pm&\\;%%w &S\&J i;u amp\ide of afollower

\ €t \ow h

m&m\l\u error, ko ugt-boe

- liey Sroall
‘; gau g ét& Eggl ! S‘“B\‘ (bk mc%ph hgher \alue
w'ﬂ)‘/ R y.‘\;a,\g”: XS

U
*Toad«mr.\lijs\WQ S ond pe. (Second Qo)

00— Wiihy Qe B\
Bample: Ao=ted wﬂcm Tooxs =80 M Npp=-2.37
—Q&&umﬂ\a quas achenedn one§

100 = powes > Te Y - ‘—-& = Youh

> §

| okbe Kbz




@&u&m&ﬁbp&q@%: /,Sd ho“‘“ ne

Ldﬁ\(k( Trantdor mm\ﬂ’& )&(n)( W%L
\ \lr=-050 A= 0.

—C =t

\ L_" @ @ Ockrmune ronsior gawd

g

lo= ‘\m E— A= -%mfo %‘“: %3 d?m?

Loyt

EECTRRG Nove T
= -)t\['%— = (100

& - 10— k=
@W \‘\% Sk JaET-we ATy © - k=00
U= 0pA o) = = 1opMiod  Lunlokd
Lol = 10> = 4l ) * 0100 -
4 (7"50»"/\!”) (/L) =\ uk oo = | (D =

@LC?IQflﬂer\)\- g mhc(\ﬁxa \umk +h
s | yuodth s

W«\\(\Q Jmhﬁﬁ e jll),tmw-‘bm
%«xxs& ~0.Sum CALpefied for L um)

\IN’J—I—A/; J__w: = 0.\

oy -\lgs-\lr =@ \00«\\1 \ g moom\ll

ot g%‘?fso\s&wm«sbﬁpfw{o‘mﬁ dgtad ks, axan ahaleg

¢ € Uppun Yok oF curent

*“QM pbos uc&n heo
(JC‘-\X (@ E
IE ‘ cw\co.\ lake
re.qu\(

S e T S S S

F X



S S S S

|
4

:

o

= tngenural yuont Rreadlr Natuey of &0l thyyare hard fo eanvhacture
OnAhcorder of 10-(ook st 4§50 puek @=20k0 fortxample
Te=\ = 151 (oph) =
(250~ 19V =\g wghad = \ou= LoV

L= 3d = =4
- % oo Nw™ 2Dl (O fes

| Prblans wh USw ,m:t\(umﬁ fortadyust resigor \mu:’ro ot

g vant formele am TN votkh Hhese §peck ‘bﬂm
p\m [IOGIRGOE

g:k bt‘(\a\llor d’&u‘%\cmw‘\u
with .- 4y
)M'Y\
“"L —dom d&*\{,‘t‘ often , can efect g\p\%
\lol t
Poghu \d géﬁ\%‘) Suliin S oty e m@““ Seadof gound

?\ ( E D&hmﬁﬁ%&?&tﬁ%%&n& GLT

® m\&\duvﬁh%d% ot

whut e pole — \du\M% ollcaps
oo _4j Coven (= W%ml

s o % ‘&\\&0 m%ﬁw' W
g Co\l= w 0-7-“:/)1(7\
C.
\l &;\9_- & I

2?
dx
)

;‘?] b~ G oD

FEr e

P i ey e e D e S



Cop-20Ft 9 6F = FFF
(0= (v (W) = 0.44F

- R
)3 " ol(uph) T B

_—L __L ~
O Cloor = AbteLgiy O tMieds

90'—‘6],7%“%"— RWwb $l.uoMie —-r \gh&‘\ij(gﬁ&&bm

Dtk Cagaedante of Prack iveffeat
® @ Cov Chouad wp 08 huoo Caporierd

¢ hor- h
N @ ﬁtﬂ\ma golutrx &03‘3&“&%‘“ Qgc\ which

.i\ -— Qg o RWP o bumm ol Lyo® rotohon
\ngead of e = i S._éx Uk grase. )
Willer Bfest
- PPt
—33 X
(,\‘fh){ T (_H\/A)(—

LC

Pronf: ot (upup wio ¥,g Supugosmo(\

\ln

o= A \‘“‘h’;* My -0
“IC Xy =& (D)
] %-:f{\'( \l\nX'-k\hmd W
Y=Y C

=ty




oty otlodleso

Wl \ mg ﬁ‘[ \)g;%p
Difucoho. b Dtk eohal
F lune ! - Robuwsr o
Lost Lt o n “Xé_ \,(_S\?C‘\ \Yéus noise. ducfo
MGLm) Benchis: “IE] l:l'
- Mbus§ gow to |
m\m adtruwerente
Uobagy 9 ‘
(éubmd& \lo & (v&uu\ud
ounc) comw\ node

=My + A2\ =0
Make pi= \-ll € L&am mrrm\—
0\1\:\%&{& Q:m
QQ A=A — \\-\e=
-Inadduhon, cumm& ase Q\%}mm‘ Yo-the \m\\o%cmmmd\on

4 as mgo& Uty en C\‘\A\h—\l\l\o‘d{;
\ll N m&m\\ &\ (\c'd arm.\nd et %mnc ’

]—&mp\m Nusion - &mg\t—cx‘dcd Qo= [ Tplox 0 Toos

] - £ v control
1 SRR
-l(\m QQ&“ m&r& e a‘oo\u posates§ :
\lsg =\\0 \ln\l-\lm'\h‘ )
) m=L:d
1 9 W.\Z\“‘*A%W .
) jd’)l @ (e \Ir)

1 — e a0 T nolies Sl




i

Difference wl duff. pane  thesourects ot proned) fo 6mun0)

~\ndegendutyy conto) Vg4 T ) Choo Tefor aparteatar Boot and
o foe dain

-G on u\t&% vee oF feeedom = unpud \oltage dexougled from\lgs

?
\«\M'c do o muda wp fors © ;%;&\\d\bld“‘gqp“m% $penhed

oy
8&&“@“&2&:\“&:\‘%&m@\ at \ﬂSpcuﬁ ed .

~\n _@ (ommon Hode ra range Ua%*bm \us\h%d po&s\ble\cuc \npufr)

“heamp $hihuwor ks
~Connech inpud fo pud 1 Conon made
N)p\ AV RPN work?

\l‘l- S § condtant ble T reonanns 4 Some
connnon metlc operaton
Wa— b R AR SRR Rahana = st v

\¢. \Jo&>\lw S\es-\T

Docs \ow e ? 7 o\, T resmaung He Same N8 nCrax s with
nerdase on wnput- \ﬂ&imf} w

"ff= 5€ Coumeat dupends on eleetne fld)

(: hur \ol W act”
(1& c\ﬁ&n \ \\o\mgL ALkt ad &our(e‘_'a oA 4

- tow \ow Con \3”6(’ Eoﬂmm 1o Boro eOmdnEDF renannd J:Rm o

ml\u(\“ )“s %ﬁ{gﬂo\ & \owes

Hhen ¢tk wnelade \10\1 of wnput el
No-Mi-AVe =0 ¢ =OMdaNz  NisN) vlov
s =\ Hov




(_ngw\i— oltage

=lonk \ly \loo/, d
\owr 100&;\%: o i (\ §uppog5)|s\|no—>o)

\oor —Undur ‘\h( m&mn%goﬁ\\hd \o & (D\Md[
or DO (Qbf t\dd
\lc \l N —u\fuu\ \lddLQkouip.LT b r

> \ldd/ 1 “\lt-\loy T whuum\\ yquu

o \owr
-\ cuxrum out e Loe :
_ s

\%?H\} \h‘*d\}%xw \Md'&h"‘d ()’0(‘1‘“3 \ldd(

P el Ngs-N™=T72 —puke wlcrogd Wdfo
-In \(ahx ) Nour wll sattle clok. hddgn e ble cument does d\w\g(’.

_1\5 (oo hgh can \loor o ble dewcy op oud of Satwaten) - g
~ wocxgy abaspmoS oA wp Quing (\dd- oy J-tougper tmer
—Looxq ot et on M(Xum&\m(\d g o=

Vout -Newi =Ne=0 \le=Vi- Olllowi )

Nowi = \Wui A\l CHt LM =0 o \our = L -\ -t gog it

AN wtrthan\le o He
w‘%&%}gbw\?\n~él\\lwr %&(\)’nm ool ao +he other woy

| Ruxy ~ g currend
gﬁ_n - {'\\/. X -ﬁgd Yo from gm Uumg gt(l()k& of qu\s)




|

Nok§  O%-0-10

Rewger Dewnce Phgle§
AMus Qo= J T el ® ”tq“ ny \mll )
‘R)&@L 1 rahon and
corresgond to hCNACARe 0
Qong tavergion
g&—\lr
§
: "L/ l ———l——— \D
s duie L Sodwated ] —
K W %&( ‘ - Qeal devices coanet %Lﬁ\k%&_\gn_@iﬁ
e AN Y &
s D
. v LT
(=]
- Blectont co,agh\\ diffux Qmm o
Qouree (oW draun exncn w
“rantigior (\ WML o)
"'P.)L‘NNL& ke o. oy wohen \183 N\r L '3

Quyrenr by an epponce ol e lahorg g 10 g rume

Dernahon :

S%mw\\ dé\ ) S&L\“\?u , relaHoningp behown Cusment deality and

3%- DAC ~Fluy 3=q()n%néx)

RoHemann ditabunon - relakes Pdental energy fo concentration

. E -
0= 0oty [3—] Mm\ {v&n“cj\hmm\,@o\mha\ wld

o g8 ot erp L‘%‘

(\u=m 3m()°= n;\\ 0 *N.nm\ equalionum
A




umne

\C

0= L epp {Q@_’ “Tatald toﬂgu;mmon ' (o5
<\

] T e B¢ in-traif

- —_ Tegion)
> J=qbhgs L -qhde «

l - - - Cox
{ T q \D&Bﬂ%}% %%b C‘%ﬁ%d L() __IL_Q&Q‘Q
Posiemed R
gd ﬁbsﬁ(i_:zqu \L&\o n=1 -\-%(éi;{ oohen \(&;\1{\&
| N&é_‘jv) L

= ( - P .
i g
v s (gD 4 2
s (- SERE ol
3 T *qm&()c;g:.m;n(d) o ael)
richedtobody  — g2 -t
el L\C LRY 1
fol9)= 1 “ eyp q—“—g-r qc()(. hT—X W

@ 5 e S o]

[t SR e Thp (9§ (1o )
28 pullnioTe

i B 1\’ Io QfP(\%}_%) L \ e (qudx/b—\BB - %\Lb\'\\(eﬂhb‘d H&&F_!;‘T

BIT: T~ eyp (q\%} )U " L‘SEV%G ))
I ! s> g - WP(%E‘}HS
dvops oud
» T

! T by




3 :[;Lcrqp‘\%@
\n Guiotireghod :
Sahwrahoneqn: T=Te e

rﬁ——,\(ds

- d (¢ = ) =_T

g - e %%8@ zﬁw(m) T

Qm= T X -a3 Qh(mnc d hoﬁu &ubﬁ\\u‘m\d cunm\’

)

Treay %ﬁ&d o &ISW

- h Cromore. g\ Wendtodsn )
for (l(‘\%\\(ﬁ \c}&\\gh S e @drogm Lnomore g\

B&A@ elfect Koté&x‘f‘ &L vmhx‘»\sh&Wu and oodyyae it l\‘tg&t.: e

N c\ o\ \leuubu’lfrc

VC:& S
Qs=tdr when \l —v\H‘

e NG need focfur o dourte
E& N0 A e S TR o2
=6 sleNse
Niye 4\s8= \(ee4 \5e +d v Qdy
‘ \h-\\lr—b +ub}f e ¥ m + A 2ge Ltbc- Y Tae

1 N = s +\584 mwﬂ\me A UTY; m»ﬂ\mx\md ducto

\@ 0o mna\w&mmmd g ot
! o i -En

1
f
|
|
1
1
%‘\naddd\m\; QA 80(\&%(\(\* | cusrent

nt =T\
noSdraughtline




: g! T=uE = when fi onall -t u§
‘ \l(:\;u &@_&Qb&(\ M “@r&&iﬁmfpm\w '

~hs Rt\d nLreakes cdlxs\unhm d\m\ad
So \lotity datw Cadus

‘ - - Resu it \0 Prunalwe gaturaton
| € o g

| Totvdw (e ratonthg) T - ottt

Lo n
~Rieedar o d mc\!\\u efd (&um Y
1 c:Hmm yor
|
!
!




"NokS 05-10-10

. Lodt Clasg: Devce %xdms Short-channe | effects Cgulbothresnold )
s Class: towto pesfure graphial daign (Short-choarel dediee)

| Tdg= = pnloxis L\lg{-\[r) g Ygtr {_ - %@{.

‘ (£ \gg\r 1= lincar Wﬂgdccfmc
U Ng-\r el - Qquare-lwodenice

:;)xj V(e - uE

\({dé('\it\\gm& ' \H/t/—J |
\ t -Es
%&h\k&d\mﬂ- Bt
| So ttean kx moddcd Ol em Source de,gggmhon
(2]

g__@: l algo opp\ﬂtngﬁdd

Hobly: et
pehidl ._“‘), _ \
+ w\dm\m s naddumc doe

Yo Qus

A = —L + —L (N N
Melt o = LeSon: formula lmdtf&\‘(ln n
Ho Mo =% waiarake 1o cal culatio

| - thow do ou.dt&\gh around Hhg pfob\(,m?
Graphical dcxxen (S . Curment dengy O dowcemust be in

o \§ conment (n&\ Satwahon
Qo \I§. Currentd cn&

s ww
1/

’ﬂ = %@«ﬂw




fGYumplc'- Lo uh perbranch (&mgk-&hgc)

{ Gaw: st gain Speed ->8mall
ot T CL_'K 9 p‘:dttdxlm_ o &TB
. Qe ~—o Soume cwvent
. S
“Toenture d(.\ll(t. W0 fw Con )@1 &E&

i

1
1
i
?

1,
@iwtu%m&%% ol wrlgpm togct loph i o.gpm
W
N st b Game @ recestogy for e Qs Huo

Pk VoS Wi T > VY
T A\

-Calalanng anduwidth  Cpole dutermnd b\(\mg\chm conttant )
| osy of Yo adt

A fon &Y\ou\d heat

e A\ll 6’
o 0 (l:;}“ cquulm \C((\Jf‘mm%ﬁ%r o \gocsﬁ,ﬁed roéé

| Capaatance s o plates \udfh an m&ulah)r

\blioge

fd '\(&%cé %\?\mk rvu(-u fdd fonpple *!hrw@h

‘{// *-— leg chmgv. €)) “ér

| ~potahals musk have qugf astotiated wtththem

fout = Cop|lfon - Shil must 4ake. load cap -
) N Qs
o Cour = Uyt Cdp o autcout C{l




’ —3(&105 unk\% rfur founy 0 ‘vanduwdth

- N\\\? Qun and 2db RN S re mtﬁéﬁmm @:u&um.
A i —m%@@? down Cure udng
i-f&p\m\t&(}b-&dg nSegle ‘_r‘__,’—'j H%E

&Ddﬁ» a1 gan ‘R\muﬂh mu\hp\(
WA 2&’«16&(\ (ot uncendihonal melc,)
‘(’LED_) Ho) Lpok& mccﬁ (§\ﬁu unt Tocadhong ble quans are

\—hgr‘m 3&«\—5 thghes (o = lowes pole (ocadon (6 Samme cap)

i~ bad! |
i e RN e




" Noles Qo210
. Lot Cla§f: Craphmeal M‘G“

U

”ﬁwm controlg-the curent
N

B \lgs Conrola-He cuseest
e\t

T1 Wl a.bmdw\c\’ch‘ \MHE .
tow do you PILE C\urem I

T Q= ¢ =
¢ cote 90\L &7 Yo (et ab‘fLUmuﬂ 3
‘\/_)

. K
1] o .
[N \ l Cour
== L= = L ==
y N ¢§Mm COTw pf ke . w= it
|

4
; 3\503;\13 —use yalue oii‘d tofved Vo 8 \
' Cor ) oo _ ‘l—“"r’w

'0(‘&(.\60\1 9ek fo, %mcon find current from Co Nt Hw gragh

+ Wont NB‘NX goun —’>_Two )
Yo R

Ny - \l\\ML wull Ux Gettle?
' C of GRS No | becane one of-Phe dayuces
. Q‘llﬁl \l&r‘i&\u&*“m oft '\\: o?\\m p\:\\(\;r ‘toon < o o (\m‘u GNnO
({ m‘

.’:QW*S &?u L&&’fs X&k i\tr'\?hm oft- ,ruu\c for QMO
. N \ost sl ol ng* wier fechon

M - \~nmo

- ( ~Guenkar 1o \god ke
A 'Ll | 32:5 anelgfs




L\:l— )Hu =X (.blL—)ﬂl

UM "

\_&' ‘L s = x ()ns

o oD

| \lm' noiod “+heo \l’= ’Pbl&x\

; r( HI V:.—.Elul Y 41 N\ [ Y ~-y’;~<'."

Hm&d:o s 13‘&"&%&6@% @9 m Q\a&c
\lovr =N'® DC

\J/ \jaur
SN - u.(mm&\uu Qe toact deswed
\¢ b Jalue %
- rprmal (m & &4 od \lddlz Jout
v\\oiu_\éj, \I\’m& \§ ROk N Twoo-ttopc
il (&um gw&\\\cr outof

>
_ G=30 b%cdt.b\l rdnue

wh 0 \l ) ‘N% QD\' LA

o ol

=30
- QX\LSJ\‘\L‘“\&:@ & c\o&:.d )\»c g dont
« L\B\Giu<.~r1\‘\<3:fr‘)&bL %m W)

- \'\ﬁ: Qﬁ\g Auffesennal dc;\g\n

- . \sop pous | Pk
e | T
\n

Weoh ot wot b wfudback (undy o(\o.m) \l\\\'\&
=7

W DA (s-ome T
4 wts [R1CA k=0 = Amia “‘_“‘-)
\ U {Fogllecg) (Rdoyt \ou(ga

A= gm \.q(fup\\(w
wﬁb\*vmd Ta= (-\'oa“ o) (s 4 (e © ()

£q

pole \wu%r
-&\ww Qole: \%h



@egmlo Qo dlldg)ln(nﬁ L rw,;[m

S ‘__ﬁ—%\m e i 8 hay h\ehu cusrrent

our QL(-T’- N W
“L%—*\(z_‘\@—[\‘ [ l’\'(:anL i @tﬁhﬂ
Nowr = Ao N
Vo st hohi L_Q_m’rmomph&u 0y

mﬂdo °€a§‘&“ 10N OI(. Q\L&\L\U\*@&U aart bdnmﬂ'lam{j P

Cotapentode
-\ Niou§ PolC oy & AC Ao m
£ o gy FL&@“ il ey e
i Nunoe \oop Lompensadus
Q(_lﬂ\) i
‘Hm ]ﬂéﬂT
MY

u.ﬂ I%9) (Mm} ()

M5
\o

Tepubs ar Diduechonal -So youalio gl a e af wel)




