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1. Keep L,, (the Lparameter in the equations) ancl R, ltbr current morlcl on the plimary sicle.
anci lellect C and Ii to the primary side via the tbll,rwing equrLrrons:

R, : RIN1

C, _ CNz

N
with N : ,v,,p

2. Calculate the secondary-side inductor value L. : L,,N2 and use the result as the parameter
L in the equations. For current-mode control, reflect the primary-side sense resistol R, to
the secondary side via R' : RlN2 Thus C and R can be kepr at their original values. ',.r1
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APPENDIX 28 POLES, ZEROS, AND COMPLEX
PLAN E_A SI M P LE I NTROD UCTION

When one is cliscussing stability, it is impoltant to l<norv why the positions of the poles ancl
zeros in the complex plane are important. The serreral expression of the loop gain is usLrally
fbund in the forrn

(s) : b,, lb,s+...+bt,f,,1 N(r)
(2B- r)a. I a,s I ' .' *a,,s" D(i)

wl-rere N(,i) arrd D(s), respectively, represent the nurnerator mnd denrxrinator polynoinials. One
condition fbr the system to be stable is that the degree of the numeralor trlways be smaller than
the degree o1' the denominator: ru ( z. This condition, called ytropemess, implies that

lryf(t) - 0. A transi'er tunction not adhering to this rulc is sirid to be intproper. tbr instancc,

il Iinrftsr - a.

For certain values of ,r, the nlrmerator or the denorninator will go to zero. Finding the numer-
ator and denominator roots help you to locatc. respectively, the zelos and poles nfl-ecting the
transf'er tunctior-r (s). To fincl the positions of the zeros, you need to find the roots velify'ing
l(s) : 6. Zeros are frequenc,y values that actually null the transt'er function. For insrrrnce. sup
poseN(s): (s * -5k)(s + 30t).ThenonezerooccLlrsat195Hz.(5k/2n) andanotherzeroat
1.11 kHz (30k/2r'). Note that the roots ale negative since s-, : 5f, and,r,. : -30i:.

On the other hand, poles are tbr-rnd by soiving the eqr-ratiorr D(f) : 0. When the denomrna-
tor cancels, the gain (s) goes to infinity. Suppose we have D1.i; - s](s 22b. Then calcula-
tion of its roots leads us to tind a double pole at,s - 0; this is a dor.rble pole placed at the origin.


