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PFC CAPABILITIES

Introduction
Power factor correction (PFC) can be defined as the reduction of the harmonic content induced in the AC distribution net. 
An appropriate circuit is often required to reduce this kind of disturbance. PFC can also be thought of as the aligning of 
the phase angle of incoming current with respect to the voltage waveform, thus maximizing the real power drawn from 
the AC line.

Regulatory Drivers

With widening applicability of the harmonic reduction standard, more power supply designs are incorporating PFC 
capabilities. Different PFC regulations and standards have recently arisen, resulting in the following regulations:

•	 Europe – EN61000-3-2

•	 UK – BSEN 61000-3-2

•	 Japan – JIC-C-61000-3-2

•	 China – CCC (China Compulsory Certificate)

Other standards apply in different ways to PFC circuits, especially in regards to efficiency, such as EPA Energy Star  
and 80 PLUS®.

Topology Choices

The active PFC option is a well-established solution, as it allows designers to meet regulatory requirements with minimal 
effort. Moreover, it gives other benefits such as simplifying the main power conversion stage and eliminating a number of 
bulky components.

A boost converter provides a natural means for achieving a high power factor, because of the inductor being present on 
the input side. This inductor allows the shaping of the input current to be in phase with the line voltage.

DCM, CRM, or CCM?
A boost converter can operate in two modes: continuous conduction mode (CCM) or discontinuous conduction mode 
(DCM). The mode is defined by the current flowing into the boost inductor:

•	� DCM – Suitable for low- to medium-power applications due to reduced switching losses (forward voltage is a  
critical parameter)

•	 CRM – Border mode operation combine high efficiency maximizing the usage of inductive elements

•	� CCM – Better suited for medium- to high-power applications. Peak currents are lower, which reduces switching 
losses and requires lower filtering (reverse recovery charge is a critical parameter)
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PFC CAPABILITIES

PFC Diode Application Benchmarking
The following results were obtained comparing the efficiency of Vishay diodes with similar ones from competitors. The test 
bench conditions are reported below:

•	 AC line voltage range: 90 VAC to 260 VAC

•	 AC line frequency: 50 Hz

•	 Converter switching frequency: 100 kHz

•	 Output voltage: 386 VDC
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PFC Diodes Efficiency Comparison
New 600 V Series vs Competition 
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PFC Diodes Efficiency Comparison
New 600 V Series vs Vishay X-Series 

For technical support, contact: DiodesAmericas@vishay.com
DiodesAsia@vishay.com, or DiodesEurope@vishay.com

For further information:  
http://www.vishay.com/ref/fred pt_for_pfc

•	 Maximum output power: 300 W

•	 Operating ambient temperature: + 25 °C

•	 PF (@ 115 VAC/300 W): 0.99
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PFC CAPABILITIES

DEVICE VRRM IF(AV) max TJ (max) TC at IF
VF (max)

@ IF @ 25 °C
trr (typ)

@ 25 °C(2)
trr (typ)

@ 125 °C(2)
Irr (typ) 

@ 125 °C(2)
Qrr (typ)

@ 125 °C(2) IFSM (max)

DPAK
(TO-252) TO-220AC isol.  

TO-220AC
D2PAK

(TO-262)  
TO-220 
 FPAC TO-220 FPAB TO247 (V) (A) (°C) (°C) (V) (ns) (ns) (A) (nC) (A)

Ultrafast Diodes (DCM) Ultrafast Diodes (DCM)

VS-5EWL06FNx-E3 600 5 175 159 1.2 154 203 12.8 1304 80

VS-6EWL06FNx-E3 600 6 175 156 1.25 173 215 13.5 1452 80

VS-8EWL06FNx-E3 600 8 175 158 1.05 170 250 20 2600 140

8ETL06PBF 8ETL06xPBF 600 8 175 160 1.05 170 250 20 2600 175

8ETL06FPPBF 600 8 175 142 1.05 170 250 20 2600 175

VS-8E2TL06-E(1) 600 8 175 156 1.07 200 255 20 2400 125

VS-8E2TL06FP-E 600 8 175 131 1.07 200 255 20 2400 125

VS-15AWL06FNx-E3/ 
VS-15EWL06FNx-E3 600 15 175 148 1.05 250 320 24 4000 180

15ETL06PBF 15ETL06xPBF 600 15 175 154 1.05 220 320 26 4300 250

15ETL06FPPBF 600 15 175 120 1.05 220 320 26 4300 250

Hyperfast Diodes (CRM / CCM) Hyperfast Diodes (CRM / CCM)

VS-5EWH06FNx-E3 600 5 175 150 1.85 21 30 4.1 66 70

VS-5EWX06FNx-E3 600 5 175 144 2.9 16 24 3.4 42 50

VS-6EWH06FNx-E3 600 6 175 144 2.1 21 30 4.1 66 70

VS-6EWX06FNx-E3 600 6 175 136 3.1 16 25 3.4 44 50

VS-8EWH06FNx-E3 600 8 175 143 2.4 25 40 4.8 120 90

VS-8EWX06FNx-E3 600 8 175 140 3.4 17 40 4.5 100 90

8ETH06PBF 8ETH06xPBF 600 8 175 144 2.4 25 40 4.8 120 90

8ETH06FPPBF 600 8 175 108 2.4 25 40 4.8 120 100

8ETX06PBF 8ETX06xPBF 600 8 175 143 3.0 17 40 4.5 100 110

8ETX06FPPBF 600 8 175 106 3.0 17 40 4.5 100 110

VS-8E2TH06-E(1) 600 8 175 133 2.5 22 43 5.2 120 70

VS-8E2TH06FP-E 600 8 175 78 2.5 22 43 5.2 120 70

VS-8E2TX06-E(1) 600 8 175 129 3.2 16 35 3.8 62 77

VS-8E2TX06FP-E 600 8 175 71 3.2 16 35 3.8 62 77

VS-8S2TH06I-M 600 8 175 120 3.1 11 23 2.8 35 140

VS-8S2TH06FP VS-8STH06FP 600 8 175 93 2.4 19 35 4.6 84 100

VS-12EWH06FNx-E3 600 12 175 132 2.5 26 47 5.4 137 110

VS-15EWH06FNx-E3 600 15 175 130 2.1 31 70 6 210 120

VS-15EWX06FNx-E3 600 15 175 117 3.2 22 36 4.3 85 120

15ETH06PBF 15ETH06xPBF 600 15 175 140 2.2 29 75 7 300 120

15ETH06FPPBF 600 15 175 80 2.2 29 75 7 300 180

15ETX06PBF 15ETX06xPBF 600 15 175 133 3.2 22 52 5.1 150 170

15ETX06FPPBF 600 15 175 62 3.2 22 52 5.1 150 170

VS-15S2TH06FP VS-15STH06FP 600 15 175 73 2.4 20 45 5.6 140 115

30ETH06PBF 30ETH06xPBF 600 30 175 103 2.6 31(3) 77(3) 7.7(3) 345(3) 200

30EPH06PBF 600 30 175 116 2.6 31(3) 77(3) 7.7(3) 345(3) 300

New Products
(1)  Also available Halogen Free 
(2)    IF = IF(AV), dIF/dt = 200 A/μs, VR = 390 V 
(3)  IF = IF(AV), dIF/dt = 200 A/μs, VR = 200 V
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PFC CAPABILITIES

DEVICE VRRM IF(AV) max TJ (max) TC at IF
VF (max)

@ IF @ 25 °C
trr (typ)

@ 25 °C(2)
trr (typ)

@ 125 °C(2)
Irr (typ) 

@ 125 °C(2)
Qrr (typ)

@ 125 °C(2) IFSM (max)

DPAK
(TO-252) TO-220AC isol.  

TO-220AC
D2PAK

(TO-262)  
TO-220 
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VS-15AWL06FNx-E3/ 
VS-15EWL06FNx-E3 600 15 175 148 1.05 250 320 24 4000 180

15ETL06PBF 15ETL06xPBF 600 15 175 154 1.05 220 320 26 4300 250

15ETL06FPPBF 600 15 175 120 1.05 220 320 26 4300 250

Hyperfast Diodes (CRM / CCM) Hyperfast Diodes (CRM / CCM)

VS-5EWH06FNx-E3 600 5 175 150 1.85 21 30 4.1 66 70

VS-5EWX06FNx-E3 600 5 175 144 2.9 16 24 3.4 42 50

VS-6EWH06FNx-E3 600 6 175 144 2.1 21 30 4.1 66 70

VS-6EWX06FNx-E3 600 6 175 136 3.1 16 25 3.4 44 50

VS-8EWH06FNx-E3 600 8 175 143 2.4 25 40 4.8 120 90

VS-8EWX06FNx-E3 600 8 175 140 3.4 17 40 4.5 100 90

8ETH06PBF 8ETH06xPBF 600 8 175 144 2.4 25 40 4.8 120 90

8ETH06FPPBF 600 8 175 108 2.4 25 40 4.8 120 100

8ETX06PBF 8ETX06xPBF 600 8 175 143 3.0 17 40 4.5 100 110

8ETX06FPPBF 600 8 175 106 3.0 17 40 4.5 100 110

VS-8E2TH06-E(1) 600 8 175 133 2.5 22 43 5.2 120 70

VS-8E2TH06FP-E 600 8 175 78 2.5 22 43 5.2 120 70

VS-8E2TX06-E(1) 600 8 175 129 3.2 16 35 3.8 62 77

VS-8E2TX06FP-E 600 8 175 71 3.2 16 35 3.8 62 77

VS-8S2TH06I-M 600 8 175 120 3.1 11 23 2.8 35 140

VS-8S2TH06FP VS-8STH06FP 600 8 175 93 2.4 19 35 4.6 84 100

VS-12EWH06FNx-E3 600 12 175 132 2.5 26 47 5.4 137 110

VS-15EWH06FNx-E3 600 15 175 130 2.1 31 70 6 210 120

VS-15EWX06FNx-E3 600 15 175 117 3.2 22 36 4.3 85 120

15ETH06PBF 15ETH06xPBF 600 15 175 140 2.2 29 75 7 300 120

15ETH06FPPBF 600 15 175 80 2.2 29 75 7 300 180

15ETX06PBF 15ETX06xPBF 600 15 175 133 3.2 22 52 5.1 150 170

15ETX06FPPBF 600 15 175 62 3.2 22 52 5.1 150 170

VS-15S2TH06FP VS-15STH06FP 600 15 175 73 2.4 20 45 5.6 140 115
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NOTES
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NOTES

DISCLAIMER  All product specifications and data are subject to change without notice. Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively, “Vishay”), disclaim 
any and all liability for any errors, inaccuracies or incompleteness contained herein or in any other disclosure relating to any product. Vishay disclaims any and all liability arising out of the use or application of any product described 
herein or of any information provided herein to the maximum extent permitted by law. The product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase, including but not limited to the warranty 
expressed therein, which apply to these products. No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by any conduct of Vishay. The products shown herein 
are not designed for use in medical, life-saving, or life-sustaining applications unless otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such applications do so entirely at 
their own risk and agree to fully indemnify Vishay for any damages arising or resulting from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such 
applications. Product names and markings noted herein may be trademarks of their respective owners.
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Discrete Semiconductors and Passive Components
One of the World’s Largest Manufacturers of

WORLDWIDE SALES CONTACTS

THE AMERICAS

UNITED STATES
VISHAY AMERICAS 
ONE GREENWICH PLACE 
SHELTON, CT 06484 
UNITED STATES 
PH: +1-402-563-6866 
FAX: +1-402-563-6296

ASIA

SINGAPORE
VISHAY INTERTECHNOLOGY ASIA PTE LTD.
37A TAMPINES STREET 92 #07-00
SINGAPORE 528886 
PH: +65-6788-6668 
FAX: +65-6788-0988

P.R. CHINA
VISHAY CHINA CO., LTD.
15D, SUN TONG INFOPORT PLAZA
55 HUAI HAI WEST ROAD
SHANGHAI 200030 
P.R. CHINA
PH: +86-21-5258 5000
FAX: +86-21-5258 7979

JAPAN
VISHAY JAPAN CO., LTD.
SHIBUYA PRESTIGE BLDG. 4F 
3-12-22, SHIBUYA 
SHIBUYA-KU 
TOKYO 150-0002 
JAPAN 
PH: +81-3-5466-7150 
FAX: +81-3-5466-7160

EUROPE

GERMANY
VISHAY ELECTRONIC GMBH
GEHEIMRAT-ROSENTHAL-STR. 100 
95100 SELB 
GERMANY 
PH: +49-9287-71-0 
FAX: +49-9287-70435
 
FRANCE
VISHAY S.A.
199, BLVD DE LA MADELEINE 
06003 NICE, CEDEX 1  
FRANCE 
PH: +33-4-9337-2727 
FAX: +33-4-9337-2726
 
UNITED KINGDOM
VISHAY LTD.
SUITE 6C, TOWER HOUSE
ST. CATHERINE’S COURT
SUNDERLAND ENTERPRISE PARK
SUNDERLAND SR5 3XJ 
UNITED KINGDOM
PH: +44-191-516-8584
FAX: +44-191-549-9556

SEMICONDUCTORS: 
Rectifiers • High-Power Diodes and Thyristors • Small-Signal Diodes • Zener and Suppressor Diodes 
• FETs • Optoelectronics • ICs • Modules

PASSIVE COMPONENTS:
Resistive Products • Magnetics • Capacitors
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