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Summary and Features 

• Accurate primary-side constant voltage/constant current (CV/CC) controller eliminates 
secondary side control and optocoupler 

• ±5% output voltage and ±10% output current accuracy including line, load, 
temperature and component tolerance 

• No current-sense resistors for maximized efficiency 

• Low part-count solution for lower cost 

• Over-temperature protection – tight tolerance (±5%) with hysteretic recovery for safe 
PCB temperatures under all conditions 

• Auto-restart output short circuit and open-loop protection 

• EcoSmart® – Easily meets all existing and proposed international energy efficiency 
standards – China (CECP) / CEC / EPA / European Commission 

• ON/OFF control provides constant efficiency to very light loads 

• No-load consumption <200 mW at 265 VAC   

• Ultra-low leakage current: <5 �A at 265 VAC input (no Y capacitor required) 

• Easy compliance to EN55015 and CISPR-22 Class B EMI 

• Green package: halogen free and RoHS compliant 
 

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>. 



DER-185 – 12 V, 350 mA LED Driver  15-May-08 
 

 
 
  Page 2 of 32  

Power Integrations 
Tel: +1 408 414 9200   Fax: +1 408 414 9201 
www.powerint.com 

 

Table of Contents 
1 Introduction.................................................................................................................3 

2 Prototype Photo..........................................................................................................4 

3 Power Supply Specification ........................................................................................5 

4 Schematic...................................................................................................................6 

5 Circuit Description ......................................................................................................7 

5.1 LNK605DG Operation .........................................................................................7 

5.2 Input Filter ...........................................................................................................7 

5.3 LNK605DG Primary.............................................................................................8 

5.4 Output Rectification .............................................................................................8 

5.5 Output Regulation ...............................................................................................8 

6 PCB Layout ................................................................................................................9 

7 Bill of Materials .........................................................................................................10 

8 Transformer Specification.........................................................................................11 

8.1 Electrical Diagram .............................................................................................11 

8.2 Electrical Specifications.....................................................................................11 

8.3 Materials............................................................................................................11 

8.4 Transformer Build Diagram ...............................................................................12 

8.5 Transformer Construction..................................................................................12 

9 Design Spreadsheet .................................................................................................13 

10 Performance Data.................................................................................................16 

10.1 Efficiency with LED Load – Full Load ................................................................16 

10.2 No-load Input Power..........................................................................................17 

10.3 Output Characteristic.........................................................................................18 

10.4 Thermal Performance........................................................................................18 

10.5 Output Ripple Measurements............................................................................19 

10.5.1 Ripple Measurement Technique ................................................................19 

10.5.2 Measurement Results ................................................................................20 

11 Output Current Ripple ...........................................................................................21 

12 Waveforms............................................................................................................22 

12.1 Output Voltage Startup Profile...........................................................................22 

12.2 Output Current Startup Profile ...........................................................................23 

12.3 Drain Voltage.....................................................................................................24 

13 Conducted EMI .....................................................................................................26 

14 Revision History ....................................................................................................28 

 
 

Important Note: 
Although this board is designed to satisfy safety isolation requirements, the engineering 
prototype has not been agency approved.  Therefore, all testing should be performed 
using an isolation transformer to provide the AC input to the prototype board. 
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1 Introduction 

This engineering report describes the design for a universal input, 12 V, 350 mA CV/CC 
power supply for LED driver applications. This power supply utilizes the LNK605DG 
device from the Power Integrations LinkSwitch-II family. 
 
This document contains the power supply and transformer specifications, schematics, bill 
of materials, and typical performance characteristics pertaining to this power supply.  
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2 Prototype Photo 
 

 
Figure 1 – Prototype Top View. 

 

 
Figure 2 – Prototype Bottom View. 

 


