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Summary and Features 

• Very compact, low parts-count design 

• Internal current limit reduction eliminates need for current limit on secondary-side 

• Primary side overvoltage protection (OVP) eliminates second optocoupler 

• 700 V MOSFET reduces solution cost 

• Allows lower-cost Schottky output diode: 60 V, 20 A replaces 100 V, 40 A 

• 132 kHz operation reduces transformer size, reducing cost 

• Low MOSFET capacitance allows higher frequency operation without efficiency penalty 

• Highly energy efficient 

• Very low no-load input power: <200 mW @ 265 VAC 

• High full-load efficiency: >86% 

• High average efficiency: >87% 

• Excellent transient load response 

• Hysteretic thermal protection 

• Over-load protection with automatic recovery 

• Latching fault protection 
 
 
 
 

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>. 
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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 a notebook adapter power supply employing the Power 
Integrations® TOPSwitch®-HX TOP258EN. This power supply operates over a universal input 
range and provides a 19 V, 65 W output. It has been designed and tested to operate in a sealed 
enclosure in an external ambient temperature environment of up to 40 °C. 
 
The high voltage (700 V) rating of the MOSFET in the TOPSwitch-HX allows the transformer 
primary to secondary turns ratio to be increased in this design (relative to a design using a 600 V 
or 650 V MOSFET). This allows using a 60 V, 20 A Schottky output diode instead of a 100 V, 
40 A diode; increasing efficiency and lowering cost. 
 
The TOPSwitch-HX, by design, maintains virtually constant efficiency across a very wide load 
range without using special operating modes to meet specific load thresholds. This optimizes 
performance for existing and emerging energy-efficiency regulations. Maintaining constant 
efficiency ensures design optimization for future energy-efficiency regulation changes without the 
need for redesign. 
 
The low MOSFET capacitance of TOPSwitch-HX allows a higher switching frequency without the 
efficiency penalty which occurs with standard discrete MOSFETs. The 132 kHz switching 
frequency (rather than the 70 kHz to 100 kHz frequency used for a discrete MOSFET) reduces 
the transformer size required, and so reduces cost. 
 
This power supply offers the following protection features: 

• OVP with latching shutdown 
• Latching open-loop protection 
• Auto-recovery type overload protection 
• Auto-restart during brownout or line sag conditions 
• Accurate thermal overload protection with auto-recovery, using a large hysteresis 

 
 
This document provides complete design details including specifications, the schematic, bill of 
materials, and transformer design and construction information. This information includes 
performance results pertaining to regulation, efficiency, standby, transient load, power-limit data, 
and conducted EMI immunity.  
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Figure 1 – Power Supply Photograph Showing Populated PCB and Shield / Heatspreader. 

(9.4 cm x 4 cm x 2.2 cm) 


