
Announcements:
1. PSpice is installed in ECT 123 and EH 1131.

EECS 70A: Network AnalysisEECS 70A: Network Analysis

Lecture 10
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Capacitors
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“High‐K Dielectric”

http://www.intel.com/technology/45nm/hafni
um htm?iid=tech 45nm+body animation hafum.htm?iid=tech_45nm+body_animation_haf
nium
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Time dependence
CVq 

dt
dVC

dt
dqi 

q V i can depend on time !q, V, i can depend on time !
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Implicit:

d
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dtdt
)(

Will not always write (t), but it is assumed from now on.
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Example Capacitor Problem
Find V(t), q(t)
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One‐bit memory

T i l di iTypical dimensions:
0.1 micron x 0.1 micron area
10 nm thickness.
What is C?

http://i.cmpnet.com/eet/news/07/11/DC1502_UTH_samsung.gif
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1 Bit Read/Write
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Example Problem #2
V(Students): Find i(t), q(t)
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RC circuit
Find V(t), q(t), i(t)
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DRAM vs. SRAMDRAM vs. SRAM
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Example Capacitor Problem #2
Find V(t), q(t)( ), q( )
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Parallel Capacitors
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Series Capacitors
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Example problem #4
(Students) Find V(t), given that V(t=0) = 5 Volts

1 F1 
k 2 F
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Inductors
L

A=area
l=wire length
N = # of turns

Li

+ ‐
V l

ANL 2



diLV  Henry[H]

 = 4  10‐6 H/mV l

dt
LV y[ ]
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Series Inductors

?
L1 L2 L3

eq
ui

va
le

nt

V=?+
+
‐V

+ ‐
V1

+ ‐
V2

+ ‐
V3

L e‐

EECS 70A © 2010 P. J. Burke5/4/2010 16



Parallel Inductors
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Example Inductor Problem
(Students): Find V(t).
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Example Inductor Problem #2
V(Students): Find i(t) V

t
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Example Inductor Problem #3
Find V(t)( )
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LR circuit
Find V(t), i(t)

+

R

+

‐
VL 1

EECS 70A © 2010 P. J. Burke5/4/2010 21



Example LR problem
(Students) Find V(t), given that V(t=0) = 5 Volts
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PowerPower
I

I x Vab = power
a

ab p
Watts [W] = Volt Amp [V‐A]

Note: MKSA unit system:

b

Note: MKSA unit system:
Meters Kilogram Second Amp

Resistor:
Energy lost to heat…

Inductor or capacitor:
Energy STORED and can be recovered…
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Energy storedI
a

I x Vab = power
E

tVdItPdW  

Energy:

b 
Capacitor stored energy:

C
QCVtVd

dt
dVCtVdI

22
1 2

2  
Inductor stored energy:

2

2
1 LItd

dt
dILItVdI  
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Symbol library
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Symbol library
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