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FRED Pt® Gen 4 Doubler Ultrafast Diode, 500 A
(INT-A-PAK Power Modules)

FEATURES
• Gen 4 FRED Pt® dices technology

• Ultrasoft reverse recovery characteristics

• Low IRRM and reverse recovery charge

• Very low forward voltage drop

• 175 °C operating junction temperature

• UL approved file E78996 for application with maximum 
case temperature up to 140 °C

• Large creepage distances

• Designed and qualified for industrial level

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

DESCRIPTION
Gen 4 FRED Pt technology, state of the art, ultra low VF, soft 
switching optimized for IGBT F/W diode.
The minimized conduction loss, optimized storage charge, 
and low recovery current, minimized the switching losses 
and reduce the over dissipation in the switching element 
and snubbers.

PRIMARY CHARACTERISTICS
VR 600 V

IF(AV) at TC 500 A at 55 °C

trr at 25 °C 104 ns

Type Modules - diode, FRED Pt®

Package INT-A-PAK

Circuit configuration Diode doubler circuit

INT-A-PAK

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL TEST CONDITIONS MAX. UNITS

Cathode to anode voltage VR 600 V

Continuous forward current IF
TC = 25 °C 772

ATC = 90 °C 519

Single pulse forward current IFSM
tp = 10 ms, 50 Hz, sine half wave, 
initial TJ = 175 °C 4140

Maximum power dissipation PD
TC = 25 °C 1363

W
TC = 90 °C 772

Operating junction temperature range TJ -40 to +175
°C

Storage temperature range TStg -40 to +150

RMS insulation voltage VINS
50 Hz, circuit to base, 
all terminals shorted, t = 1 s 3500 V

ELECTRICAL SPECIFICATIONS (TJ = 25 °C unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNITS

Cathode to anode breakdown voltage VBR IR = 500 μA 600 - -

V
Forward voltage drop VFM

IF = 250 A - 1.25 -

IF = 500 A - 1.45 1.66

IF = 250 A, TJ = 150 °C - 1.06 -

IF = 500 A, TJ = 150 °C - 1.35 -

Reverse leakage current IRM
VR = 600 V - 10 - μA

TJ = 150 °C, VR = 600 V - 2.5 - mA
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Fig. 1 - Typical Forward Voltage Drop Characteristics Fig. 2 - Typical Value of Reverse Current vs. Reverse Voltage

DYNAMIC RECOVERY CHARACTERISTICS (TJ = 25 °C unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNITS

Reverse recovery time trr
TJ = 25 °C

IF = 150 A
dI/dt = 1000 A/μs
VR = 400 V

- 104 -
ns

TJ = 125 °C - 193 -

Peak recovery current Irr
TJ = 25 °C - 59 -

A
TJ = 125 °C - 122 -

Reverse recovery charge Qrr
TJ = 25 °C - 3.5 -

μC
TJ = 125 °C - 13.8 -

THERMAL - MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS

Maximum thermal resistance,
junction to case per leg RthJC DC operation 0.11

K/W
Typical thermal resistance,
case to heat sink RthCS Mounting surface, flat, smooth, and greased 0.035

Mounting
torque ± 10 %

to heat sink A mounting compound is recommended and the 
torque should be rechecked after a period of                        
3 hours to allow the spread of the compound

4 to 6 Nm
busbar 

Approximate weight
200 g

7.1 oz.

Case style INT-A-PAK
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Fig. 3 - Maximum Allowable Case Temperature vs. Average Forward Current

Fig. 4 -  Maximum Thermal Impedance ZthJC Characteristics

Fig. 5 - Forward Power Loss Characteristics Fig. 6 - Typical Reverse Recovery Time vs. dIF/dt 
IFM = 150 A, VR = 300 V
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Fig. 7 - Typical Reverse Recovery Charge vs. dIF/dt
IFM = 150 A, VR = 300 V

Fig. 8 - Typical Reverse Recovery Current vs. dIF/dt 
IFM = 150 A, VR = 300 V
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CIRCUIT CONFIGURATION
CIRCUIT CIRCUIT CONFIGURATION CODE CIRCUIT DRAWING

Diode doubler circuit KD

1
2 - Circuit configuration: KD = doubler circuit

3 - F = FRED Pt® ultrafast diode

4 - Current rating (500 = 500 A)

5 - Voltage rating (06 = 600 V)

6 - PbF = lead (Pb)-free

6

Device code VS-VS 500 06 PbFKD F

- Vishay Semiconductors product

2 5431

1 2 3

KD reversed polarity

http://www.vishay.com
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DIMENSIONS in millimeters (inches)
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by Kevin Liu

This application note introduces Vishay´s INT-A-PAK (IAP) 
modules. It covers their key features and gives instructions 
for using heatsinks with the modules.

IAP modules are designed to provide reliable performance. 
A single housing is used to integrate power components, 
providing higher power density. Various die selections are 
available in several configurations.

INTRODUCTION
Vishay’s IAP modules are distinguished by these key 
features:

• Fully isolated from the metal base, allowing common 
heatsink and compact assemblies to be built

• Wire-bonded internal connections

• Screwable electrical terminals secured against axial 
pull-out. They are fixed to the module housing via a 
click-stop feature

• Low junction-to-case thermal resistance 

Important factors in the assembly process are:

• Heatsink design

• Power leads size/area

• Distance from adjacent heating parts

• Protection against electrostatic discharge (ESD) 

 Fig. 1 - Examples of IAP Modules

Recommendations for each of these items and requirements for mounting IAP modules to the heatsink are discussed in the 
following sections.

ESD PROTECTION
IGBT, MOSFET, and Ultrafast diode modules are sensitive to ESD. All IAP modules built with such configurations are protected 
against ESD during shipment; they are separated in a carton box and protected by an antistatic sponge. Anyone handling or 
working with the modules during the assembly process must wear a conductive grounded wristband.

HEATSINK SPECIFICATION
The contact surface of the heatsink must be flat, with a recommended tolerance of < 0.03 mm (< 1.18 mils) and a levelling depth 
(surface roughness) of < 0.02 mm (< 0.79 mils), according to DIN/ISO 1302. In general, a milled or machined surface is 
satisfactory if prepared with tools in good working condition. The heat sink mounting surface must be clean, with no dirt, 
corrosion, or surface oxides. It is very important to keep the mounting surface free from particles exceeding 0.05 mm (2 mils) in 
thickness.
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THERMAL COMPOUND
Coat the heatsink surface and the power module base plate uniformly with a good quality thermal compound. Apply uniform 
pressure on the package to force the compound to spread over the entire contact area. The purpose of thermal grease is to fill 
gaps at the base plate/heatsink interface, and its use is recommended to ensure low case-to-sink thermal resistance. The 
thermal conductivity of the compound should be not less than 0.5 W/mK. The suggested thermal grease is DC340 
(Dow Corning), silicone-free HTCP (Electrolube), or an equivalent. Screen printing and rubber rolling are the preferred methods 
for applying the grease. A final grease layer thickness in the range of 80 μm to 100 μm is considered suitable for most 
applications.

MOUNTING TO HEATSINK
The module baseplate is typically slightly bended with convexity not exceeding 0.19 mm (7.8 mils) when measured between the 
two fixing holes. This provides an optimal contact area with the heatsink.

Confirm that there are not any foreign particles on the surface of the screen tooling and plate. Place a suitable amount of thermal 
compound on the plate and spread it equably by using a roller or spatula. Thermal grease contact and distribution will be 
improved during the first hours and after heating up the system for the first time.

Bolt the module to the heat sink using the fixing holes. An even amount of torque should be applied for each individual mounting 
screw. For proper mounting it is recommended to use M6 screws secured by a lock washer and flat washer. Please refer to 
each individual data sheet to find the maximum torque that can be applied. A torque wrench that is accurate in the specified 
range must be used in mounting the module to achieve optimum results.

The minimum suggested thread depth is 10 mm to 11 mm (0.40 in to 0.43 in) in heatsinks. All mounting holes should be free of 
burrs. The first mounting screw should be tightened to one third of the recommended torque; the second screw should then be 
tightened to the same torque.

Over-tightening the mounting screw may lead to deformation of the package, which would hence increase the thermal 
resistance and damage the semiconductors. After a period of three hours, check the torque with a final tightening in the opposite 
sequence to allow the spread of the compound.

POWER LEADS OR BUS BARS CONNECTION
An even amount of torque should be applied for each individual screw. For proper connection, it is recommended to use fit 
screws (refer to the individual datasheet or outline dimensions) secured by a lock washer and flat washer. The maximum thread 
depth into the module mounting studs should conform to each individual package outline drawing in the datasheet. Also refer 
to each individual datasheet to find the maximum torque that can be applied. A torque wrench that is accurate in the specified 
range must be used in fixing screws of the power leads or bus bars to achieve optimum results.

SIGNAL TERMINAL AND HOUSING CONNECTION
For IAPs built with black plastic housing, we recommend using receptacle fast-on terminals (with locking lance, for 2.8 x 0.8 tab 
(series 110) ref. PN.AMP 150571-2 or equivalent) and tinned copper stranded cable (UL 758, style 1558, AWG 22 (0.32 mm2) laid 
19 x 0.16 ETFE insulation, ext. dia. 1.25 mm, temperature rating 125 °C). In addition, a 2-way polarized connector housing can be 
used, as shown in the dimensional detail (the represented version refers to left “SX” and right “DX” connector housings) (Fig. 2).

For IAPs built with white plastic housing, we recommend using receptacle fast-on terminal with locking lance, for 2.8 x 0.5 tab 
(series 110) ref. PN.AMP 42067-1 or equivalent.
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Fig. 2

END OF LIFE MODULE WASTE DISPOSAL RECOMMENDATION
Corporate social responsibility is more and more important for the environment protection, Vishay is certified by ISO 140001 
and Vishay modules are always compliant with the Restriction of Hazardous Substances in Electrical and Electronic Equipment 
(RoHS) directive. 

We recommend that the end of life modules (include components of the modules) shall be segregated by hazardous and 
collected in a labeled container (refer to CER code # 16.02.16) which should be put in a designated place.
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Disclaimer
 
ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE 
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE. 

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 in any datasheet or in any other 
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or 
the continuing production of any product.  To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all 
liability arising out of the application or use of any product, (ii) any and all liability, including without limitation special, 
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular 
purpose, non-infringement and merchantability. 

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of 
typical requirements that are often placed on Vishay products in generic applications.  Such statements are not binding 
statements about the suitability of products for a particular application.  It is the customer’s responsibility to validate that a 
particular product with the properties described in the product specification is suitable for use in a particular application. 
Parameters provided in datasheets and / or specifications may vary in different applications and performance may vary over 
time.  All operating parameters, including typical parameters, must be validated for each customer application by the customer’s 
technical experts.  Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase, 
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining 
applications or for any other application in which the failure of the Vishay product could result in personal injury or death. 
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. 
Please contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for 
such applications.

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.  Product names and markings noted herein may be trademarks of their respective owners.

© 2019 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED
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