Announcements:
1. PSpiceisinstalled in ECT 123 and EH 1131.

EECS 70A: Network Analysis
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Capacitors
q=CV

EA A=area
C — d=plate separation
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Farads[F] = Coulombs/Volt [C]/[V]

g, =8.85x107“F /m
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Dielectric constant:
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“High-K Dielectric”
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As processors shrink,
wasted energy

becomes a major
problem.

Previous Transistor
Technology
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Intel's innovative use of
Hafnium in its transistor
design dramatically

energy.

Latest Transistor
Technology
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Time dependence

g=Cv ,_dq_,dv
dt dt

g, V, i can depend on time !

Implicit:

at)=CVvV ()  jwt)= m@) dzf)

Will not always write (t), but it is assumed from now on.
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Example Capacitor Problem

Find V(t), q(t)




Samsung 512-Mbit
DDR2 DRAM.
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One-bit memory

Samsung 1-Gbit DDR2 DRAM.

Typical 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



Example Problem #2
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(Students): Find i(t), q(t)




RC circuit

Find V(t), q(t), i(t)




DRAM vs. SRAM



Example Capacitor Problem #2

Find V(t), q(t)

|,cos(mt)

1(t)
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Parallel Capacitors

cC, — C, —— Cn ——

Cequivalent
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Series Capacitors

Cequivalent
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Example problem

(Students) Find V(t), given that V(t=0) = 5 Volts
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Inductors

i L
— 2 A=area
— VYV N ;LlA I=wire length
* i L — N = # of turns
Y | =47 10 H/m
di
V — L — Henry[H]
dt

di ... 1
szaju(t)zfjva)dt
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Series Inductors

I—equivalent
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Parallel Inductors
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Example Inductor Problem

(Students): Find V(t).




Example Inductor Problem #2

(Students): Find i(t) Vi -




Find V(t)

Example Inductor Problem #3

|,cos(mt)

1(t)




LR circuit

Find V(t), i(t)




Example LR problem

(Students) Find V(t), given that V(t=0) = 5 Volts
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Resistor:
Energy lost to heat...

Power
| X V,, = power

Watts [W] = Volt Amp [V-A]

Note: MKSA unit system:
Meters Kilogram Second Amp

Inductor or capacitor:

Energy STORED and can be recovered...
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Energy stored

— I XV, = power
Energy:
W =|Pdt=|1-Vdt
S— b J‘ j‘

Capacitor stored energy:

1 Q*
jl th_jc— th—ECVZ e

Inductor stored energy:

jl th_jl L—dt—%LIZ



Symbol library
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Symbol library
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