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LinkSwitch-TN Family 
Non-Isolated Buck or Buck-Boost Converter
Solution for Linear/Passive Dropper Replacement
SEPTEMBER 2004 UPDATE

1.  P=DIP-8, G=SMD-8.  2.  Mostly discontinuous conduction mode.  
3.  Continuous conduction mode.

OUTPUT CURRENT TABLE

PRODUCT(1)
230 VAC ±15% 85-265 VAC

MDCM(2) CCM(3) MDCM(2) CCM(3)

LNK302P or G 63 mA 80 mA 63 mA 80 mA

LNK304P or G 120 mA 170 mA 120 mA 170 mA

LNK305P or G 175 mA 280 mA 175 mA 280 mA

LNK306P or G 225 mA 360 mA 225 mA 360 mA

P = DIP-8 G = SMD-8

Perfect for appliances, utility meters, LED drivers & industrial controls.

PRODUCT HIGHLIGHTS

• Lowest component count, energy effi cient, off-line 
 switcher IC
• Tight tolerances and negligible temperature variation
• Short circuit and open loop protection (LNK304-306)
• Thermal overload protection

MUCH HIGHER PERFORMANCE OVER DISCRETE BUCK 
AND PASSIVE SOLUTIONS

• Supports buck, buck-boost and fl yback topologies
• Excellent line and load regulation even w/ typical confi guration
• High bandwidth provides fast turn-on with no overshoot
• Current limit operation rejects line ripple
• Universal input voltage range (85 VAC to 265 VAC)
• Built-in current limit and hysteretic thermal protection
• Higher effi ciency than passive solutions
• Higher power factor than capacitor-fed solutions
• Entirely manufacturable in SMD

EcoSmart® - EXTREMELY ENERGY EFFICIENT

• Consumes typically only 50/80 mW in self-powered buck   
 topology at 115/230 VAC input with no load
 (opto feedback)
• Consumes typically only 7/12 mW in
 fl yback topology with external bias at  
 115/230 VAC input with no load
• Meets Blue Angel, Energy Star 
 and EU requirements

FEATURES & BENEFITS

DESIGN ACCELERATOR KIT (DAK-48A)

 
  • DAK-48A – 1.44 W, 12 V output 
     AC-DC buck converter

PI Expert™ - POWER SUPPLY DESIGN SOFTWARE

With PI Expert, you’re only “mouse-clicks” 
away from determining the key 

components in your next switching 
power supply design,  including 

the best Power Integrations 
switcher IC and design

details for the transformer!  

It’s fast & easy...and best of all, FREE!

AVAILABLE DESIGN TOOLS

With PI Expert
away from determining the key 

components in your next switching 
power supply design,  including 

It’s fast & easy...and best of all, 

Working prototype AC-DC converter with 
sample devices, an unpopulated 
pcb, data sheet, comprehensive
engineering report, & design
guide (AN-37). 

New

TYPICAL BUCK CONVERTER APPLICATION

®
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Design Idea DI-80

Application Device Power Output Input Voltage Output Voltage Topology

Utility Meter LNK302 0.6 W 85-265 VAC, 47-63 Hz 12 V, 50 mA Buck

Design Highlights
• Universal AC input voltage range
• Meets EN62053-21:2003  (<1 W real and <5 VA apparent input 

power at 265 VAC)
• Long holdup time (140/580 ms at 115/230 VAC)
• High efficiency (>60 % at 265 VAC) 
• Very low no-load consumption (0.15 W at 265 VAC)
• EMI compliant (EN55022B, CISPR-22B)
• Extended line swell withstand of up to 495 VAC, enabled by 

integrated 700 V MOSFET
• Small size and light weight
• Scalable output power using larger LinkSwitch-TN family 

members

Operation
Using the buck topology, the circuit shown in Figure 1 generates 
a non-isolated 12 V, 50 mA output. Typical uses include utility 
meter and industrial and motor control applications.

The AC input is rectified and filtered by D1, D2, C1, C2, RF1, R1, 
and R2. Two rectifiers improve both line surge withstand (2 kV) and 
conducted EMI. Resistor RF1 should be a fusible flameproof type, 
whereas R1 and R2 can be flameproof only. In meter applications, 

capacitors C1 and C2 are sized for the required holdup time to write 
the meter reading to non-volatile memory after a power outage.

LinkSwitch-TN uses on/off control to regulate the output voltage. 
When the current into the FEEDBACK (FB) pin exceeds  
49 A, MOSFET switching is disabled for the next switching 
cycle. The 49 A threshold is specified at an FB pin voltage of  
1.65 V (±7% over the entire operating temperature range), allowing 
it to be used as a reference.

The power processing stage is formed by the LinkSwitch-TN, 
freewheeling diode D3, output choke L1, and the output capacitor 
C5. To a first order, the forward voltage drops of D3 and D4 are 
equal. Therefore, the voltage across C4 tracks the output voltage. 
The voltage across C4 is sensed and regulated via the resistor divider 
R4 and R3 connected to the LNK302 FB pin. The values of R3 and 
R4 are selected such that, at the desired output voltage, the voltage 
at the FB pin is 1.65 V. Resistor R5 establishes a small 3.6 mA 
pre-load and is only necessary for applications where regulation 
to zero load is required.

The value of L1 is selected according to the LinkSwitch-TN 
Design Guide (AN-37) or the PIXIs design spreadsheet (part of 
PI Expert™ power supply design software). Both are available at 
www.powerint.com.

LinkSwitch-TN 0.6 W Non-Isolated
Utility Meter Power Supply

Figure 1. LinkSwitch-TN 0.6 W, 12 V, Universal Input Power Supply Using a Non-Isolated Buck Topology.
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For the latest updates, visit our Web site:  www.powerint.com
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under its patent rights or the rights of others.  POWER INTEGRATIONS MAKES NO WARRANTIES HEREIN AND SPECIFICALLY DISCLAIMS ALL WARRANTIES INCLUDING, WITHOUT LIMITATION, THE IMPLIED WAR-
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Design Idea DI-80

Key Design Points
• The output is not safety isolated from the input.
• The circuit shown in Figure 1 has a total output voltage tolerance 

of ±10% (-20 °C to +85 °C ambient temperature).
• To prevent noise coupling and to decrease EMI, place the input 

filter components physically away from the source node of the 
LinkSwitch-TN and L1 inductor.

• The DC input filter capacitors C1 and C2 can be placed as a 
barrier between the AC input and LNK302 and L1. Their size 
depends on the minimum operating input voltage and required 
holdup time.

• Select ESR of output filter capacitor C5 based on the output 
voltage noise requirement.

• Diode D3 should be an ultra-fast type. A reverse recovery time 
trr ≤75 ns should be used at an ambient temperature of +70 °C 
or below. If the ambient temperature is higher, then a diode with 
trr ≤35 ns should be used.

Figure 2.  Output Regulation (left Y-axis) and Efficiency (right Y-axis)  
 Over Load Current at 85 VAC and 265 VAC Input.
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• Feedback diode D4 can be a low-cost slow diode such as 1N400X 
series, however it should be specified as a glass passivated type 
to guarantee a specified reverse recovery time.

• Pre-load R5 is only required for output regulation down to zero 
load.

• Use LNK304 for up to 110 mA output current (<2 W 
real input power and <6 VA apparent input power at  
265 VAC). Select output inductor L1 value and current rating 
accordingly.

• See LinkSwitch-TN Design Guide for in-depth information.

Figure 3.  Real Input Power (left Y-axis) and Apparent Input Power  
 (right Y-axis) AC Input Voltage at 50 mA Load Current  
 (0.6 W Load).
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Universal Input Voltage
Low Cost Standard

Off-the-Shelf Inductor

Twice the Output
Current of Equivalent

Cost Capacitive Dropper

LinkSwitch-TN
 ß700 V MOSFET for extended line transient withstand
 ßAuto-restart for open loop protection (LNK304-306)
 ßThermal overload protection
 ßEcoSmart (<100 mW no-load consumption)
 ßSimple On/Off control
 ßSelf-poweredFrequency Jitter Simplifies

EMI Filter Design
 ßThree parts for low cost

Low Cost Direct Sense Feedback
 ß±10% typical output tolerance
 ßNo optocoupler required

Cost Savings

1.44 W, UNIVERSAL NON-ISOLATED POWER SUPPLY

LinkSwitch-TN - Low Cost Switcher for Appliance Control


