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The topology described here uses a fixed frequend
current mode pwm controller, a self powered high side d
and achieves ZVS, in all switches. A comparison of critical
parameters with the LLC is made and 2 transistor forward
converter is made.

L INTRODUCTION

To achieve higher power density and efficiency
used. Under nominal
operating conditions these work well, but as the range of
inputand output voltage increases. the circulating currents
reducing efficiency. Depending on the topol
operating extremes such as such no load or short circuit can
be difficult to design. without impacting
Tolerancing of the components in the resonant circuit can
also be critical and cause problems in production. Apart
from better component utilisation, the fixed frequency
current mode operation simplifies multiphase operation

resonanttopologies are. often

increase.

efficiency

1L Topology introduct

on

A fixed frequency resonant flyback topology is
shown below

Vin+

or

T

= _%‘ L

[rger] _TVo+
G2 .
erﬂ:L J D1
3 Cout
b L vo-

Vin-

To understand operation define

ate drive at g1 as D

and thatat Q2 as 1-D, (1o ease understanding the dead-time
will be ignored). 1t is also assumed that the current in the
transformer Assuming that the unit is

is continuous.

operated at a frequency much lower than the resonant
frequeney of Lr and Cr. the effect of these components can
be ignored for the initial understanding

From inspection under steady state conditions, it can be
seen that nominal voltage across Cr is the reflected output
voltage. Ther during D the voliage the
wransformer is Vin-Vo. Balancing the volt second products
50 that the inductor and transformer can be eliminated from
the equations lead to

cfore

across

(Vin-Vo-N)-D = NVo-(1-D) )
solving for output voltage gives

D
Vo= Vin=
N

es linear

This linear function in comparison to a flyback
duty cyeles, and simplifiers h

duty cycle

gainat
operation

If the output current is lout, then duri
the average current ler must be

the off time (1-D).

lout
ler = ——— (3)
N-(1-D)

looking at the energy balance, the primary current during D

can be deduced. Assuming infinite magnetising
inductance,
Vo-lo = Ipri- Vin- D )
o
Iptiz= Vo. —2
Vin D
substituting for D
lo ©

Ipri





[image: image2.png]This is the same as in a forward converter

The current in Q2 must maintain the current second balance
of Cr, gives

Ipri-©

_lpri-D

1

solving for g2

The output diode voltage can also be s
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If the value of the resonant components is reduced, so that
under nominal operating conditions, the natural frequency

of the resonant cireuit is about 80% of the switching

e switching can be achi

frequency. then zero volt

Similarly increasing the Q of the resonant circuit, will allow
primary ZCS and secondary ZCS & ZVS, which is
synchronous rectifiers

00d for

Looking at the waveforms

A 1000W breadboard was built, with a 330V input and
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For the transformer an ETDS4 was used with 14 turns
Leakage inductance was

a spacer between the primary and

Litz was used for the primary and Cu

primary and 3 turns secondary

achieved by addin;

secondary windi
foil for th

ondary

The breadboard is operated above the resonant frequency

this reduces the secondary peak current as well as the Rms

current in the output capacitors
Below the typical waveforms can be seen
In the time slot 1, GI goes high, the drain source voltage is

In time
and

low and the current increases in the transformer
period 2, G is turned off, the drain voltage goes high
current flows through tf of Q2. it then reverses
and shows a resonant increase, as does the current in D1

the output diode. T3, Q2 is turned of, the current flowin
discharges the output capacitance and the body dio
i on, the current

body diod

clamps the excess current. QI is tume
ats

increases and the cycle

Current Lower fet Drain (red) & output diode (blue)
Cr from top 1u 470n 220n 1000}

One of the nice aspects of the topology is how tolerant it is
alues, this has been simulate
has fixed duty cycle and frequency. only th

to chan,
the driv

s in component

resonant capacitor Cr value was swept from 100n, 220

470n, 10C
constant chang

in. The output voltages remains relativel
ing from 29.6V 0 31,5V, or about 6%





