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The English statements are written for overseas
students. If you speak Japanese, you may skip them.
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Imagine two electric sources. One consists of a se-
ries of a voltage source and an impedance. The
other consists of a parallel connection of a cur-
rent source and an impedance. If both of the
impedances are identical and if either the open-
circuited voltages or the short-circuited currents
are identical, two sources are equivalent. They are
referred to as Thevenin’s equivalent sources.

Z and Y stand for an impedance and its admit-

tance, respectively. They are reciprocal to each
ther: Y !
other: Y = —.

Z
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There are multiple electric sources each of which
is a series connection of a voltage source and an
impedance. They are connected in parallel be-
tween a node and the ground. The node voltage is
then given by a sum of the branch currents divided
by a sum of admittances of the branches. This fact
is referred to as Millman’s Theorem.

'0000 (electromagnetics) 0000000000
2dual, duality
3short-circuit
4open-circuit
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We have n two-terminal circuits, each of which is
made of a voltage source V; in series with an ad-
mittance of Y;. If these circuits are connected in
parallel, the voltage difference between the termi-
YiVi+---+Y,V,

Yi+---+Y,
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nalsis V =
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opoog (KVL, Kirchhoff’s Voltage Law)
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Imagine that a current I flows an impedance Z.
The potential at the incoming/outgoing terminal
is defined to be high /low, respectively. The voltage
drop across the impedance is given by V = Z1.

If n impedances of {Z;} are connected in series,
the total impedanceis Z = Z; +--- + Z,.5

If n impedances of {Z;} are connected in parallel,
the total admittance is Y =Y; +--- 4+ Y,,.0
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The ac” response of a capacitor is equivalent to
open-circuit, if the frequency is sufficiently low.

The ac response of a capacitor is equivalent to
short-circuit, if the frequency is sufficiently high.

The ac response of an inductor is equivalent to
short-circuit, if the frequency is sufficiently low.

The ac response of an inductor is equivalent to
open-circuit, if the frequency is sufficiently high.

5This is it: the definition of a series connection.
5This is it: the definition of a parallel connection.
7alternating current
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Assume that the output signal y of an ideal ampli-
fier having the gain of A is fed to its input through
a feedback circuit of which feedback gain is H and
is added to the input signal x to form a feedback
amplifier. The output signal of the feedback am-

If |AH| > 1,

x

lifier is given b = .
p given by y = -—
one obtains y ~ —Ex. Surprisingly, y is indepen-
dent of A. Hence, as far as the feedback circuit is
passive, a stable operation is guaranteed against
temperature variations.
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If a signal source, the input port of an amplifier,
and a feedback circuit are connected in series to
make a feedback amplifier, the input impedance of
the feedback amplifier increases than that of the
simple amplifier by a factor of 1 + AH.

If a signal source, the input port of an amplifier,

and a feedback circuit are connected in parallel to

make a feedback amplifier, the input impedance of

the feedback amplifier decreases than that of the
Z;

1+ AH

If a load, the output port of an amplifier, and a
feedback circuit are connected in series to make
a feedback amplifier, the output impedance of the
feedback amplifier increases than that of the sim-
ple amplifier by a factor of 1 + AH.

simple amplifier: Z;, =

If a load, the output port of an amplifier, and a

feedback circuit are connected in parallel to make

a feedback amplifier, the output impedance of the

feedback amplifier decrecges than that of the sim-
o

ple amplifier: Z,,; = TT AR
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gmTe =1
gmBRr, >1
a~1
B> 1, very large.
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The Fourier transform of a function f(t) is defined
by a projection'? of f(t) onto the basis vector e/«
The projection is computed by an inner product
between e/“t and f(t):

F(w) = (e, f(t)).

The Laplace transform of a function f(t) is defined
by a projection of f(t) onto the basis vector et
The projection is given by an inner product:

F(s) = (", f(1))-

A steady-state response is treated by the Fourier
transform. A transient response is treated by the
Laplace transform.

e/t is the eigen vector of differentiation with re-
spect to t, and jw is the eigen value:

d . .
_e]wt :]wej“’t.

dt

Also, as you see,

F(w) = F(s)]

s=jw’

The two equations tell what is jw.

0 O Everyone is correct.

8charge and discharge, cycles of them

9low power dissipation

10 discrete transistors, not in an integrated circuit
around the absolute temperature of T' ~ 300K
2However, a vector is not always a function.

131f P2z = Pz for Va, P is referred to as a projection.



