A multimode digital controller IC for
flyback converter with high accuracy
primary-side feedback
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However, digital control, which is a thriving control, is bringing
more advantages, including insensitivity to parameter variation,

programmability, and even fewer external components

nr
Cl.

In a traditional flyback converter, an opto-coupler is used to
feed back the output voltage without breaking the isolation
between input and output. However, the current transfer ratio
of the opto-coupler varies with temperature and time. The
primary-side feedback could eliminate the need of the opto-
coupler, but the feedback error will be a serious problem

Considering the widespread applications of flyback converters
in adapter chargers, it is necessary to design converters that can
output both constant voltage (CV) and constant current (CC)



This paper presents a multimode (PWM/PFM/CC) digital
controller for the flyback converter with a novel primary-
side sensing technology which achieves high accuracy

Vin Vee
1 1
——————————————— P
-1 I
VIN A '+—I— D |
M1 |
VCC_enabIe 1+ |
Vsense | V.,
CC_th
Ch (Ve <= OAC <L\ / Vwp _ __ ___ Strtuw N q
:_ CV control v |
p o - . I
: Digital On/Off time
y compensator calculator
Vige, =z time : |
[N wave- | e ===
Vi il >_ form I Automatic mode switch ]Gate
—H- analyzer | ————— - ———————___
I 0| Zvs switch
Vi Fig. 3 Function block diagram of the controller
|—' - _T_/T_ = — = Constant current
+ p/ I reset
GND "y detector To control
:'_l— - Treset

Digital circuit

=
O
(@)
g
S
{5




AC)

i DAC900 LMV762

A T e G
+ — 3 i

§Rvin Q1 Naux

' Y 3 NSVS C, RS V, = ‘ %Ei\ ADCOSE@O : :
% Cin * - —I_ - E . : JEAH Y e i e

e -",E‘Wb&Cﬁ : L

+ .V ",. "-"br l. L & N ---—‘A

-)-
<_
- § RSEFIS&

Vsense

{]Gate Vsense

2
2

R

R

—L Isense Vee B
Vi, GNDP—

Primary-side feedback flyback with the

proposed digital controller

Test board of the proposed controller

Output voltage and operation mode
against different loads

R (Q) V, (V) Load (A) Mode

100.0 5.68 0.057 PFM

20.0 5.64 0.282 PWM

17.6 5.60 0.318 PWM

14.0 5.60 0.400 PWM

11.0 5.55 0.500 CC

7.9 4.00 0.506 CC

4.4 2.20 0.500 CC





