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Lecture 20: Equivalent Circuits I

+ Announcements: * Last Time:
* Lecture schedule for the next 4 weeks:
Folded- bgam 0 d o0
Monday Tuesday Wednesday Thursday Friday M 7"z x Q ."00.; 0
A1 S m 0\/4' 1o~
Nov. 2 3 4 5 6 W P
Lecture Midterm Lecture ] » 100
5-6:30 | 3:30-5 3:30-5 o L7 100
241 Cory | Moffitt Moffitt l
9 10 11 15 13
Lecture Lecture Lecture - Shuttle w/
5-6:30 | 3:30-5 3:30-5 mass M,
241 Cory | Moffitt Moffitt Aece= 000
16 17 18 19 20 s "
Discuss \Y)}
3:30-5 Foldmg C&[\

2 1 T L A e Truss W/ k‘q'M
41 Cory § T T mass M,\2 ¢ , o0
23 24 25 26 27 Anchor py = thickness * 2 o

Lecture Lecture
5-6:30 3:30-5
= (L
241 Cory | Moffitt P Keg (hofey = H-PN/im |
-1
i Y -
- HW#6 will be posted today i M"‘I(J"WHH = 246X kcg'
* Reading: Senturia, Chpt. 5
* Lecture Topics: Ceq(dwi’-}b) ~lo2xp’ ks/c
% Lumped Mechanical Equivalent Circuits
2 9.2y
% Electromechanical Analogies e keﬁ('e“‘ﬁ ) i
* Reading: Senturia, Chpt. 5, Chpt. 6 /
. Il
- Lecture Topics: 7 ‘ N“?((mﬂ) : FL61l0 ks
% Energy Conserving Transducers \_ ~10
2 408X 10 5
% Parallel-Plate Capacitive Transducers Ce‘i () * 1. k\9{

Copyright © 2009 Regents of the University of California




EE 245: Introduction to MEMS CTN 11/6/09

Lecture 20: Equivalent Circuits I

; k
Fleahmnechonicd M%] ur o cl\ugv) r R, C, L,
k y o i |
prc It Il - -t
me, | ¢ Crp
— * Mechanical-to-electrical correspondence in the current
Ceq Y() (V= 'Wuz‘éz = analogy:
Fle) = FeoskSt) = A1 “Xcas(wt) Mechanical Variable Electrical Variable
UIUO"\(A 010 ﬁ\h& (Off resgmone) Damping, ¢ Resistance, R
- ) . Stiffness™, k! Capacitance, C
Wq_'ii 4 Ce‘l’)" t ke?'x : F(’E) Mass, m Inductance, L
Force, f Voltage, 1
‘%‘Lﬁ‘“‘m “’“(9/’1: Velocity, v Current, 1
. R RN :
F: W Mg, + = (x‘l‘Catl')( - -
e Bordyen Biqeod Yo Condin)
wie)s Vewat = 30)= T conk keg )
T an— —
prdone looks é\:{ S moy | ¢
/
N A ’X(«()
ks 0l S * Ceﬁ,
= v a5 foom;
=‘{oy ana(crw= e 9 W PL
X .fﬂ- x) 1o
Eo0 Moy~ O o l F= (gl Weg, + =4 (5 ) C‘z (jox)
sy - \_ ?q X
x Dy lcQ‘l—:" o "(J(‘J) (CJ 'f"""J ] | /
[Tk«v"@{'&‘ qua*)'wullpj in e CV_;_W“’/' w"@]

Copyright © 2009 Regents of the University of California



EE 245: Introduction to MEMS CTN 11/6/09

Lecture 20: Equivalent Circuits I

k 2 Wy 3 k
4 - w Q j—' L - 4.
i mec‘ d ) Ce(.z chei 607 Qwo

Whot cam T A1 84o oreg, i fofr Sptom?
@C"my e Choy i

Copyright © 2009 Regents of the University of California

@ chawég Ko Jepareihiy 9
AW (g.c) = V59 + Fe?d
o Yo 9:9) 1 J
(S B (5 e
. \——LT:] v sl
q — 0+€0
z @—f- 9 4
J:\ key di====--s* W(q,9)
k;(‘l) 2% S w ;ZF? gfoﬁez energy
@c Physo of Blochastahic Prefuation | \/l !
— . g g!
+q:—r1— -q w"p“’dv‘mu" W: o4 g?rea!?,
‘“FF N Amo € pller - L4,
) ©T ‘&—fu‘ofoda/ o.oar))aj: e (ﬂ-\g= ‘ZéA ("‘JWM'(&J)
— g I), 9. F ,\3 - E
. 14 Dolermnp 'f’(aer%vf W &' l’edg cf] e
(" ) | Yo systom. ST —
l’l;/(j) 3ER 9
"4




EE 245: Introduction to MEMS CTN 11/6/09

Lecture 20: Equivalent Circuits I

+q

+ + + + + + +
r
X

7
trom dW¢ V’% +r-eo(3=

= fore s Ghon L”\'.
Fe: W(cllj)

33 4° (wf

‘Fe:é 27:' l = "W‘#‘ﬁ?‘spaﬁ :
= ok Is vy

Q,LﬁL|
99

(ZeA

_éL
@fcwf 2cA

-/

Copyright © 2009 Regents of the University of California



