ELECTRONIC CIRCUIT ANALYSIS
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[n essence, the dot rule says that if both cu
out of the dots, the sign of jwM is positive.

in and the other out, joM is negative. ; ;
4-7. Transformer Input Impedance. When dealing with a

{ransformer circuit in which the coupling is purely induo‘oive,.such as
Fig. 4-12a, an error in the sign of M will not change the magnitude of
the currents. The error will alter the phase of I, by only 180°.
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If we were to write general loop equations for Fig.

have
E =17y + 1,7y
0= I 7y + LoZn

the mutual impedance) is negative, since I, flows

The sign of Z, (
g 12 If we solve for Iy,

a dot and I, out. (Refer to dot rule.)
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By dividing the numerator and denominator of the exprossion ¢

Zigq, WO arrive ab the form
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i nduotively coupled eirouit, Ziyg = Jo( 4 M)
antive, os in Vig, 4-12a, Zyy =~ Jo M. The rollootod
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coefficient j when squared is j? = —1. From these considerations,
the reflected impedance is therefore
5 (—=Djw®M® . w2 M?
ZW Z22

The significance of this result is that no matter what the sign of M
actually is, the input current I; can always be determined in a circuit
such as Fig. 4-12a by computing the driving point impedance as

2M2
Z,, = Zy + Z—
in 11 + Z22
Just add the reflected impedance term to the self-impedance of the
since they appear in series, as shown in Fig. 4-12b.

An interesting point revealed by analyzing the expression for Z,,
further is that inductance in the secondary loop reflects back as capaci-
tance into the primary. Capacitance in the secondary looks like induct-
ance in the primary. This can be seen by imagining Z,, to be a pure
inductance. Then

lyy — X7, /90° and  w2MYXp,/90° = (@2M¥X )/ —90°

Now w2M?/X; atan angleof / —90° is the same as a capacitive reactance
hown

whose magnitude is ©2M?/ X, . In a similar manner, it can be

that if the net reactance of the secondary is. e :

roflocted impedance will be inductive at an angle of Z907. can also
“when the secondary is open-circuited, or Z,, = ©, the reﬂecteg
hoe is zero. There is no secondary current to set up a flux whic

‘thread the primary. |
“ Lot us try an illustrative problem involving these concepts.

primary loop,

Problem. A transformer has the following characteristics:

Ly = 3 henrys L, = 0.05 henry E~1

Ry = 20 ohms R, = 0.08 ohm E = 115 volts, 60 cps
e gonerator source impedance is negligible, and the secondary load resistance
(H,) 142 ohms. What is the primary current in Fig. 4-13a?

ulution
w = 2nf = 877 radians/sec

M - VI, = v0.15 = 0.39 henry
Ay = joM
by = By + joLy = 20 + (j377 ohms)(3 henrys)
w20 4 71,131 ohms
Ky = 42,08 + (5377 ohms)(0.05 henry) = 42.08 4 j18.85
w 40,1/ 24,1° ohms
G MY (3T x 100 x (0.80)2  2.14 x 10°
B 1. 46.1734.1° VAN

- 0,0409 X 104/ =24,1° = 402/ ~24,1° =~ 421

J189 ohms




