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Summary and Features

Highly integrated solution

Lowest possible component count
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Important Note:
This board is designed to be non-isolated. Please take necessary safety precautions.

Design Reports contain a power supply design specification, schematic, bill of materials,
and transformer documentation. Performance data and typical operation characteristics
are included. Typically only a single prototype has been built.
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1 Introduction

This document is a prototype engineering report describing a 15 V, 130 mA non-isolated
power supply using a LNK305P from Power Integrations.

This document contains the power supply specification, schematic, bill of materials and
measurements results.
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2 Power Supply Specification
Description Symbol | Min Typ Max | Units Comment

Input

Voltage Vin 85 265 Vac

Frequency fLine 47 50/60 63 Hz

Outputs

Output Voltage Vour 15 Vv [+3%)

Output Ripple Voltage VRrippLE 150 mV 20 MHz Bandwidth

Output Current lout 130 220 mA

Total Output Power

Continuous Output Power Pout 1.95 W

Peak Output Power Pout peak 3.3 W

Ambient Temperature Tamvs 0 70 °c Open frame

Table 1 - Power Supply Specification
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3 Schematic
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Figure 1 - Schematic after AC rectification
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4 Circuit Description

The tested power supply had an input stage including one diode for the rectification and a «
filter (4.7 uF, 1 mH, 4.7 uF), but this stage is not included in the schematic, and may not be
needed in other systems if EMI filtering is present.

The voltage across L1 is rectified and smoothed by D1 and C2 during Ul’s off-time. To a first
order, the forward voltage drop of D2 (slow diode used in the tests) and D1 (must be an
ultrafast) can be considered similar. Therefore the voltage across C3 tracks the output voltage.
The voltage across C3 is sensed and regulated via the resistor divider R1-R3 connected to
Ul’s EN-pin. Resistor R4 provides a small pre-load current (3.8mA) for operation down to OmA
output current.
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4.1 Bill of Materials

Iltem Ref Des |Description/part number | Manufacturer
1 R1 16.9 kQ, 1%, 0.25 W
2 R3 2.2 kQ, 1%, 0.25 W
3 R4 3.9 kO, 5%, 0.5 W
4 L1 1 mH, 220mArms Tokin
5 Cl 100 nF
6 Cc2 100 uF, 35V, low ESR
7 C3 0.47 uF, 50 V
8 D1 UF4005 (ultrafast diode) Vishay
9 D2 1N4005 (normal p/n diode) Vishay
10 Ul LNK305 Power Integrations

Table 2 - SMPS Bill of Materials
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5 Performance Data

All measurements performed at room temperature, 50 Hz input frequency.

5.1 Efficiency
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Figure 2 — Efficiency measurements vs input voltage (@130mA and 220mA load)
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5.2 Regulation

5.2.1 Line regulation
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Figure 3 — Output voltage tolerance (in % of the nominal output voltage level) vs input voltage, at 0, 130mA and

220 mA load
5.2.2 Load regulation
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Figure 4 - Load regulation (in % of the nominal output voltage level)
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5.2.3 No-load input power

Input power (mW)
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Figure 5 - No-load input power vs input voltage
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6 Output noise measurements
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Figure 6 - Output ripple at 230 Vac input and 130 mA load
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7 Revision History
Date Author Revision | Description & changes Reviewed
20-Apr-05 TP 1.0 Initial release VC/JC /| AM
07-Apr-14 KM 1.1 Fix Circuit Description Text
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For the latest updates, visit our website: www.powerint.com

Power Integrations reserves the right to make changes to its products at any time to improve reliability or manufacturability.
Power Integrations does not assume any liability arising from the use of any device or circuit described herein. POWER
INTEGRATIONS MAKES NO WARRANTY HEREIN AND SPECIFICALLY DISCLAIMS ALL WARRANTIES INCLUDING,
WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT OF THIRD PARTY RIGHTS.

PATENT INFORMATION

The products and applications illustrated herein (including transformer construction and circuits’ external to the products)
may be covered by one or more U.S. and foreign patents, or potentially by pending U.S. and foreign patent applications
assigned to Power Integrations. A complete list of Power Integrations’ patents may be found at www.powerint.com. Power
Integrations grants its customers a license under certain patent rights as set forth at http://www.powerint.com/ip.htm.

The PI Logo, TOPSwitch, TinySwitch, LinkSwitch, LYTSwitch, DPA-Switch, PeakSwitch, CAPZero, SENZero, LinkZero, HiperPFS,
HiperTFS, HiperLCS, Qspeed, EcoSmart, Clampless, E-Shield, Filterfuse, StackFET, Pl Expertand PI FACTS are trademarks of Power
Integrations, Inc. Other trademarks are property of their respective companies. ©Copyright 2013 Power Integrations, Inc.
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