6.00] - Lectue 10

Time Does M atter

° L(Dj ic  (qate Dd&jg
e MOSFET Physics
[aboﬂzﬁl]rwﬁj f\/\o]uc%omj va\gq[omﬁfs

Figt -Order ODE



l:OjIC Cate  Delys

Iﬂpmir —
\b hLU\‘] € L /

m |

Time

Obse(\/(f \JO\‘]’O‘%QJ XS \C(e%o@\nc:j
VN Crean 0y .



—-—

hme De‘cudg

Time D@[m‘js
)

M@r/\wvg
{

Eq’\ﬂ\ﬂaj %t(roww] €

*
ewory less Dedieds
Seo LS
Resitloys
Toleal HOSEET ¢

Tded Trauskorweevs

E & M

Cirewits

' Me chanoes
Fluidics

v

J v

Hemovy  Devietd

CA‘?QLL.Wﬁ
3: V\c\ ULCJT)'\/ 5

¥ Not covxs?)écﬁv\j Hev-mal vuoeuwvj}



MOSFET Phyaics

_ T Gate
<SOUTL‘Q (‘ YDraCL/I
- + ky\j ?t&-{t + i
77 Oxide 2
O T el
E P Silicown F
Mewwvj D
e
Qat 3,
I‘_ el e——————-——-—‘
L .
Swore D Cas

S
el Hosrer T



I&Qat C(LPMI‘L@(

th) A FWMS
] : Jf
A | +/ 1=V
+ '/ 10 1 1
/ c $ S _ _/ Cou(@\M‘OS \}O']'S
L l _ 0= €A
o S
§ X ]
- A c\—& d = ‘__%D — _d_, = ol
% R . d%(Cﬂ C;J-;C
| )
Mewwvj C.OOZ

Two 3igns Fogeble
- ﬁgue«%wm Shoves Erecy



Capaﬁ{‘@v MQ\MEVLj ¢ Delag

1
..t.

/i(% % _[__jf\/‘

|
TT

A U, %
T+
e A
‘T ’gw _
= Time ’ > liwe

o Chage and \Jo[wLaTe paud o

owtive cuvveut Witory,

. 2 o \}C)L‘Pte Cosn vk (LMUJIQ
mqouy W L*Quou& an ik Guite eurpeud

o Dél% S Some Hwes usedul aud
Some Fings  avwey Mg




Tdeal Twnductor

Hen ey

J
A= L t
Vo f

N-ehers FwpS

Two Sﬁjm; Poteio Slored ema}i
=S Pevevsible



Trang former

’I’éeaﬂ + © . 1 —L} ® +
i “"%“%L
} )

Non f&ea@ < — .
(S‘\ M@\ié&i} % %\\g
i !
Magneti 2in Tdeal
fuxgu,c/’rél/\i&




LOS]Q De[&j E)i]o[al\/\@e{

—

@
:?%C%QRFO\% ﬁPOZé

[

| s S2

Cesz Chage Op Casz Chavge Dou

LGl ° & Qb ;
v dRu N f )\
i \ = \
V@ Tl ™ (gsa foue

V)

by I

T CQS’L \ TC@IS‘Z_ ? ﬁomﬁ )

MoSFeT 1 oPed MOSEET L CLoseD



Tronsient  Analyeic T

Theveni »
Ve~ Vi Ao _
Node H%WLQLOQ\ = 2 i E;[_{ d
(J‘UC A, = /U
RC = + % N
Tim\ep ¢

Well ~foted Problew =« 4 @) Givem

o Upl® §ivoa
Foos £20



Transtent Am[ﬂ g I

EX&\MP{U (U;@ §iven Z {UINM =V fv 120

So [whfm ¢ UE. (£) = ’U‘P ) i 'U; (4

Pavdicuwlar H@V\Ao?fmeodS
Padionlar s Vo &y =V . By Tnspectum

. d Uy (4
M’ONO%‘fY\@D\)go RC g’; ¥ UH[\%) w= O

Vy lo) = .\é'lo) - Vi) = '\éfo) -V

P
— ~1/RC
Yyt = (Veos-V) ¢
| th,
" __
So UU\_L@ o ,\fc /b (Uc [‘f’) - V" I ( UCCU) ,_"V-> 6
s
i e
'UE(O) : >



Transiewt Av\aljgzg 1

—

(@ = -V Yo

- e
dt R
iotd),
YoV -
R \
1\% +
O <

Shovt Time CO{)&L&""@( c]/\‘étvjejtwi \}o\m
1< RC. ONE  apPprOXMee ehj C VA ,

Capueitor o ghod { 109 = 0.
Cotaud t Antey a V _-__’}fCCf)

| - R
L@\ng Vel s quaaﬂmv cuvveut = O dud
R Td CWWW bdiaues au o ORYA.
Exawglor />N gud 4 > O.



