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Burst Mode Flyback
Application Device Power Output Input Voltage Output Voltage Topology
Industrial Bias TOP221P 100 mwW 85 - 265 VAC 51V Burst Mode Flyback

Design Highlights

» Low cost isolated converter (competitive with capacitive
dropper)

* DC/DC or AC/DC markets

» Widerange AC input applications

» Noinductive components required in EMI filter

» Extremely low average EMI

» Surge protection without MOV

» Small physical size (1.2 in/30.5 mm x 2.2 in/55.8 mm)

Operation

The TOPSwitch burst mode flyback supply generatesasingle
isolated output voltagefroman AC or DCinput. It isoptimized
for use with the TOP221 for outputs of 0-100 mW. The basic
design can be scaled up to amaximum power of 200 mW with
adifferenttransformer design. Typical applicationsareindustrial
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biassupplies, utility meters, and other applicationsrequiring
extremely low system cost and low output power. The
circuitisdesignedto replaceconventional linear supplies
and capacitor droppers, offering universal input rangeand
higher output power than aconventional capacitor dropper

supply.

The example shown below delivers 5.1V at 20 mA. Input
voltage range is 85-265 VAC. Incoming AC is half-wave
rectified and averaged by R1, R2, D1, D2, and C1, providing
aDC voltageto one end of the primary winding of T1. The
other end of the transformer primary is driven by the
integrated high voltage MOSFET inside the TOP221.

C2 ischarged by the TOPSwitch internal current source to
initiate operation and provide enough charge to sustain the

TOPSwitch for 8-9 switching cycles per autorestart period.

VR1 clamps the primary leakage spike at the TOPSwitch
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Figure 1. TOPSwitch Burst Mode Flyback.
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DRAIN toasafelevel. The power secondary winding of T1
isrectified and filtered by D4 and C4to provide 7.5-8V. R3
and VR2 step down thisvoltageto providearegulated 5.1 V
output. R3issized to provide 20 mA of output load current
and 10 mA of biascurrent for Zener VR2in order tomaintain
output regulation. A shunt regulator isusedinthiscircuit to
provideaconstant |oad to the converter sincethe TOPSwitch
runs open loop.

R1, R2, C1 and C3 provide EMI filtering for the power
supply. R1, R2 and C1 also protect the rest of the circuit
against input line transients. The T1 bias winding (Pins 3
and 4) doesnot provide power for TOPSwitch, but acts as a
shield to reduce EMI.

In this circuit, the TOP221 runs repetitively in autorestart.
The amount of power delivered in this mode is determined
by the TOPSwitch autorestart duty cycle, which setstheratio
of switchingtimetoidletimeduring autorestart, aswell asthe
transformer primary inductance and the TOPSwitch current
limit. Witha0.1 uF CONTROL pin capacitor, the TOP221
deliversasingle burst of 8-9 pulsesat 100 kHz, during each
autorestart period, with approximately 1.2 ms between
bursts.

To stabilize output power over extremesof linevoltage, T1
is designed for discontinuous mode, with each switching
pulse terminated by the TOPSwitch current limit. Transformer
parameters are shown in following table.
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Transformer Parameters

TDK PC40EI12.5-Z or equiv.
Gap for A of 208 nH/T?

Core Material

Bobbin TDK BE-12.5-1110CP or equiv.

Primary (2-1), Tape, Bias (3-

Winding Order 4), Tape, Secondary (8-5)

(Pins 1-2, all others open)

Primary Inductance 1.4mH + 10% @ 100 kHz

(Pins 1-2, all others open)

Primary Resonant

Frequency 700 kHz minimum

Leakage Inductance
(Pins 1-2, with Pins 5-8
shorted)

70 uH maximum

Key Design Points

Design transformer for discontinuous mode operation, with
TOPSwitch reaching current limit each cycle.

SizeR1, R2, and C1to provideat least 70 VDC busvoltage
at minimum AC line voltage and maximum load.

VR1 can be sourced by General Semiconductor (P4KE550).
It can be replaced by afast recovery diode (600V PIV) and
seriesZener clamp (BZY 97-C200or P6K E200) from DRAIN
to Pin 1 of the transformer, as in conventional TOPSwitch
designs.
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