Primary side control loop Gain/Phase measurement technique

Below is a diagram of how to make a gain phase plot for open loop using current
injection method.

This is an advantage with TOPSwitch because the output of the opto coupler, which is a
current source, is the only place where the total feedback is through a single path. The
feedback on the secondary is commonly two paths or more, that creates difficulties in
measuring the total loop response.

The X signal represents the error input to the loop and the Y signal is the response so
gain is Y/X. Generally, the excitation signal must be larger at lower frequency because of
the small X signal due to higher loop gain and smaller at higher frequency to avoid small
signal distortion. One should experiment with different signal levels and find a
reasonable band of amplitudes that gives a constant result for given frequency selections.
Also longer integration time with more sampling is usually required at low frequency
(below 200 HZ) to get consistent results. It is difficult to measure gain above 50db with
any consistency. Since the loop is broken on the primary side be sure to isolate the
analyzer from the AC input to avoid noise coupling which will give significant errors.

= 1 —E D1
3] E Biasto I
N : feedback opto DIODE

T~
_i? ] -
TRANSFORMER =

CONTROL

Added measurement
D TOPSWITCH network ) j$ %
) h\Im
A
v

% il §
:“'D j_ %AH%?{L Hi pedance input
5 47 'MI ath ®) 10
= = HP-4914A  rohiate analyzer with
100; o £ Isplation transformer
oax cables
N T Gain/Phase 28
IUI analyzer é_“
[0:4] a3llee
Reep X and ¥ inputs as 100u » - TRANSFORMER
short and tight as possible _‘GH/\/\,_ 173,86 |
Excitation oscillator i E 4
| TRansFORMER

Fig 1: Connection diagram of the set-up to measure gain/phase response for TOPSwitch circuits.
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