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l. Keep L" tthe Lparameter in the equations) and R, rfor curent mode) on the primary side.

and refiect C and R to the primary side via the following equations:

R' : RlNz

C' : CN2

N.
withN: -1vi,

2. Calculate the secondary-side inductor value I. : LrN2 and use the result as the parameter

I in the equations. For current-mode control, reflect the primary-side sense resistor R, to

the secondiry side via R' ;9I2. Thus C and R can be kept at their original values. .
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APPENDIX 28 POLES, ZEROS, AND COMPLEX
P LAN E_A SIM P LE I NTRO D U CTI O N

When one is discussing stability, it is impo?tant to know why the positions of the poles and

zeros in the complex pi*" ur" important. The general expression of the loop gain is usually

lound in the form

bo'l brs I "' lb,,s-
(2B-l)(s):

a,, * a,s + "' +ansn

where N(s)and D(s), respectively, represent the numerator and denominator polynomials. One

condition for the system to be stable is that the degree df the numerator always be smaller than

the degree of the denominator" m < n. This condition, called propemess, implies that

ligftrl : 0. A rransfer function not adhering to this rule is said to be improper, for instance,

if lg(s): o. 4

For certain values of s, the numerator or the denominator will go to zero. Finding the numer-

ator and denominator rools help you to locate, respectively, the zeros and poles affecting the

transfer function (s). To find the positions of the.ae,fos, you need to find the roots verifying

N(s) : 0. Zeros a1gfryqg9lgy*YAg.e! that actgally.null the transfer function. For instance, sup-

pose N(s) : ts + Sklis + eofiTrd- on" zero oicuri at?9S-ffi.GEfZAT anA another zero at

+.ll tllz (30k/2n). Note that the roots a-re negative since s.r : -5k and s.z: -30k'
on the other hand, poles are found by solylng.t119 equatigg.-?(,r) :_0. when the denomina-

tor cancels, the gain I(s) goes"t6 infinity. Suppose we have Dts.1 : t',r-r2k).Then calcula-

tion ofits roots tiads us to find a double pole at s : 0; this is a double pole placed at the origin.
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