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Distribution is today.
Tomorrow is EBV!

EBVchips
Semiconductors developed with and for our customers!

We already provide targeted support to our customers in highly consulting-intensive markets such as automotive, 
consumer, general lighting, medical technology, renewable energies and RFID. Now we are going one step further and 
raising our services to the next level with a new and revolutionary service.

Under the name EBVchips, we are now defining our own semiconductor products, which we are developing with and for 
our customers!
These products will be manufactured by our suppliers, fulfilling special requirements of customers not covered by 
products already available. This makes EBV the first semiconductor specialist in the world to offer such a service. With 
EBVchips, we offer our customers competitive advantages, as they will now receive exactly the products and technologies 
they require for their individual applications.
For further information, please contact your EBV partner on site or visit us online at www.ebv.com/ebvchips. 

www.ebv.com

Unbenannt-2   1 10.05.2011   14:10:25



EBV Elektronik 3

 

Document Number: 93401 For technical questions, contact: indmodules@vishay.com www.vishay.com
Revision: 05-May-11 1

This document is subject to change without notice.
 THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000

Boost Single Phase Inverter, 50 A

GENESIS
Vishay Semiconductors

Preliminary

FEATURES
• Low VCE(on) Trench IGBT technology
• Silicon carbide diode technology
• FRED Pt® 1.0 diode
• 5 μs short circuit capability
• Square RBSOA
• Positive VCE(on) temperature coefficient
• Low stray inductance design
• Speed 4 kHz to 30 kHz
• Compliant to RoHS Directive 2002/95/EC
• Designed and qualified for industrial market

BENEFITS
• Benchmark efficiency for power converter
• Rugged transient performance
• Low EMI, requires less snubbing
• Direct mounting to heatsink
• PCB solderable terminals
• Low junction to case thermal resistance

PRODUCT SUMMARY
VCES 600 V

VCE(on) (typical) at 50 A 1.65 V

tsc at TJ = 150 °C 5 μs

IC at TC = 95 °C 50 A

ECONO2

ABSOLUTE MAXIMUM RATINGS
PARAMETER SYMBOL TEST CONDITIONS MAX. UNITS
Maximum operating junction temperature TJ 175

°C
Storage temperature range TStg - 40 to + 175

Isolation voltage VISOL AC (1 min) 2500 V

Single 
Phase 
Inverter
Q1 to Q4,
D1 to D4

Collector to emitter voltage VCES 600
V

Gate to emitter voltage VGES ± 20

Continuous collector current IC
TC = 25 °C 75

A
TC = 80 °C 56

Pulsed collector current ICM 192 A

Clamped inductive load current ILM 192 A

Power dissipation (IGBT) PD
TC = 25 °C 200

W
TC = 80 °C 127

AP diode continuous forward current IF
TC = 25 °C 27

A
TC = 80 °C 19

Boost
QB, DB, D1b

Collector to emitter voltage VCES 600
V

Gate to emitter voltage VGES ± 20

Continuous collector current IC
TC = 25 °C 75

A
TC = 80 °C 56

Pulsed collector current ICM 192 A

Clamped inductive load current ILM 192 A

Power dissipation (IGBT) PD
TC = 25 °C 200

W
TC = 80 °C 127

Repetitive peak reverse voltage boost diode DB VRRM 600 V

Continuous forward current boost diode DB IF
TC = 25 °C 40

A
TC = 80 °C 29

Continuous forward current anti parallel diode D1b IF
TC = 25 °C 76

A
TC = 80 °C 50

Capacitor Maximum DC voltage Vmax. 500 V

By Pass 
Diode

Repetitive peak reverse voltage VRRM 600 V

Continuous forward current IF
TC = 25 °C 65

A
TC = 80 °C 40
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GENESIS
Vishay Semiconductors Boost Single Phase Inverter, 50 A

Preliminary

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

Single 
Phase 
Inverter
IGBT

Collector to emitter breakdown
voltage

BV(CES) VGE = 0 V, IC = 500 μA 600 - - V

Temperature coefficient of
breakdown voltage

V(BR)CES/TJ
VGE = 0 V, IC = 1 mA
(25 °C to 175 °C)

- 0.3 - V/°C

Collector to emitter voltage VCE(on)

IC = 25 A, VGE = 15 V - 1.35 -

V

IC = 50 A, VGE = 15 V - 1.65 -

IC = 25 A, VGE = 15 V, TJ = 125 °C - 1.50 -

IC = 50 A, VGE = 15 V, TJ = 125 °C - 2.05 -

Gate threshold voltage VGE(th) VCE = VGE, IC = 250 μA 4.0 - 6.5

Threshold voltage temperature 
coefficient

VGE(th)/TJ
VCE = VGE, IC = 1 mA 
(25 °C to 175 °C)

- 6.0 - mV/°C

Zero gate voltage collector current ICES
VGE = 0 V, VCE = 600 V - 1.0 150

μA
VGE = 0 V, VCE = 600 V, TJ = 125 °C - 450 -

Gate to emitter leakage current IGES VGE = ± 20 V - - ± 200 nA

Total gate charge (turn-on) QG IC = 50 A
VCC = 400 V
VGE = 15 V

- 95 -

nCGate to emitter charge (turn-on) QGE - 28 -

Gate to collector charge (turn-on) QGC - 35 -

Turn-on switching loss Eon IC = 50 A, VCC = 400 V

VGE = 15 V, Rg = 10 
L = 200 μH, TJ = 25 °C (1)

- 0.3 -

mJ

Turn-off switching loss Eoff - 1.3 -

Total switching loss Etot - 1.6 -

Turn-on switching loss Eon IC = 50 A, VCC = 400 V

VGE = 15 V, Rg = 10 
L = 200 μH, TJ = 125 °C (1)

- 0.8 -

Turn-off switching loss Eoff - 1.65 -

Total switching loss Etot - 2.45 -

Turn-on delay time td(on)
IC = 50 A, VCC = 400 V

VGE = 15 V, Rg = 10 
L = 200 μH, TJ = 125 °C

- 55 -

ns
Rise time tr - 45 -

Turn-off delay time td(off) - 165 -

Fall time tf - 45 -

Input capacitance Cies VGE = 0 V
VCC = 30 V
f = 1 MHz

- 3025 -

pFOutput capacitance Coes - 245 -

Reverse transfer capacitance Cres - 90 -

Reverse bias safe operating area RBSOA
TJ = 175 °C, IC = 192 A
Rg = 27, VGE = 15 V to 0 V

Fullsquare

Short circuit safe operating area SCSOA
VCC = 400 V to VP = 600 V
Rg = 10 , VGE = 15 V to 0 V

5 - - μs

Single 
Phase 
Inverter 
Diode

Reverse recovery parameters

Irr TJ = 125 °C
VCC = 200 V, IF = 20 A
dI/dt = 200 A/μs

- 2.1 - A

trr - 43 - ns

Qrr - 46 - nC

Diode forward voltage drop VFM
IF = 20 A - 1.4 -

V
IF = 20 A, TJ = 125 °C - 1.67 -

Capacitor C value C TJ = 25 °C 59.4 66 72.6 nF

By Pass 
Diode

Diode forward voltage drop VFM
IF = 30 A - 1.1 -

VIF = 30 A, TJ = 125 °C - 1.0 -

Breakdown voltage VBR Irr = 100 μA 600 - -

Leakage current IRM
VRR = 600 V - - 0.05

mA
VRR = 600 V, TJ = 125 °C - - 1.0
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GENESIS
Boost Single Phase Inverter, 50 A Vishay Semiconductors

Preliminary

Note
(1) Energy losses include “tail” and diode reverse recovery

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNITS

Boost
IGBT

Collector to emitter breakdown
voltage

BV(CES) VGE = 0 V, IC = 500 μA 600 - -

Temperature coefficient of
breakdown voltage

V(BR)CES/TJ
VGE = 0 V, IC = 1 mA
(25 °C to 175 °C)

- 0.3 - V/°C

Collector to emitter voltage VCE(on)

IC = 25 A, VGE = 15 V - 1.35 -

V

IC = 50 A, VGE = 15 V - 1.65 -

IC = 25 A, VGE = 15 V, TJ = 125 °C - 1.50 -

IC = 50 A, VGE = 15 V, TJ = 125 °C - 2.05 -

Gate threshold voltage VGE(th) VCE = VGE, IC = 250 μA 4.0 - 6.5

Threshold voltage temperature 
coefficient

VGE(th)/TJ
VCE = VGE, IC = 1 mA 
(25 °C to 175 °C)

- - 6.0 - mV/°C

Zero gate voltage collector current ICES
VGE = 0 V, VCE = 600 V - 1.0 150

μA
VGE = 0 V, VCE = 600 V, TJ = 125 °C - 450 -

Gate to emitter leakage current IGES VGE = ± 20 V - - ± 200 nA

Total gate charge (turn-on) QG IC = 50 A
VCC = 400 V
VGE = 15 V

- 95 -

nCGate to emitter charge (turn-on) QGE - 28 -

Gate to collector charge (turn-on) QGC - 35 -

Turn-on switching loss Eon IC = 50 A, VCC = 400 V

VGE = 15 V, Rg = 10 
L = 200 μH, TJ = 25 °C (1)

- 0.3 -

mJ

Turn-off switching loss Eoff - 1.3 -

Total switching loss Etot - 1.6 -

Turn-on switching loss Eon IC = 50 A, VCC = 400 V

VGE = 15 V, Rg = 10 
L = 200 μH, TJ = 125 °C (1)

- 0.8 -

Turn-off switching loss Eoff - 1.65 -

Total switching loss Etot - 2.45 -

Turn-on delay time td(on)
IC = 50 A, VCC = 400 V

VGE = 15 V, Rg = 10 
L = 200 μH, TJ = 125 °C

- 55 -

ns
Rise time tr - 45 -

Turn-off delay time td(off) - 165 -

Fall time tf - 45 -

Input capacitance Cies VGE = 0 V
VCC = 30 V
f = 1 MHz

- 3025 -

pFOutput capacitance Coes - 245 -

Reverse transfer capacitance Cres - 90 -

Reverse bias safe operating area RBSOA
TJ = 175 °C, IC = 192 A
Rg = 27, VGE = 15 V to 0 V

Fullsquare

Short circuit safe operating area SCSOA
VCC = 400 V to VP = 600 V
Rg = 10, VGE = 15 V to 0 V

5 - - μs

AP Diode 
of Boost 
IGBT

Diode forward voltage drop VFM
IF = 50 A - 1.91 -

V
IF = 50 A, TJ = 125 °C - 1.49 -

Reverse recovery parameters

Irr TJ = 125 °C
VCC = 200 V, IF = 50 A
dI/dt = 500 A/μs

- 18 - A

trr - 115 - ns

Qrr - 1100 - nC

Boost
Diode

Breakdown voltage VBR Irr = 100 μA 600 - - V

Leakage current IRM Vrr = 600 V - - 100 µA

Diode forward voltage drop VFM
IF = 30 A - 1.4 -

V
IF = 30 A, TJ = 125 °C - 1.67 -

Reverse recovery parameters

Irr TJ = 125 °C
VCC = 200 V, IF = 30 A
dI/dt = 500 A/μs

- 3.6 - A

trr - 26 - ns

Qrr - 46 - nC

ELECTRICAL SPECIFICATIONS (TJ = 25 °C unless otherwise noted)
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GENESIS
Vishay Semiconductors Boost Single Phase Inverter, 50 A

Preliminary

CIRCUIT CONFIGURATION

DIMENSIONS in millimeters

THERMAL AND MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL MIN. TYP. MAX. UNITS

Junction to case single phase inverter IGBT thermal resistance

RthJC

- - 0.75

°C/W

Junction to case single phase inverter diode thermal resistance - - 2.71

Junction to case boost diode thermal resistance - - 1.8

Junction to case anti parallel diode boost IGBT thermal resistance - - 0.87

Junction to case boost IGBT thermal resistance - - 0.75

Junction to case by pass diode thermal resistance - - 1.5

Case to sink, flat, greased surface RthCS - 0.05 -

Mounting torque (M5) 2.7 - 3.3 Nm

Weight - 170 - g

D1b

Th

23
24

3

30
31

QB

2

28
27

21
22

D5

36
37

Q2
D2

42
43

Q4
D4

47
46

12
1134

33

17
16

Q1
D1

39
40

Q3
D3

7
6

C

48
49

DB

7.62

21 ± 0.03

45.4 ± 0.2

20.5

10.5

Ø 5.5 ± 0.05

93 ± 0.15

107.8 ± 0.2

13.2 ± 0.15

105 ± 0.1

42.0 ± 0.15

7.5 - 0.3

X 2:1

1.15

0.8 ± 0.03

YY 2:1
0.85

1.00

ZZ 2:1

0.60

0.50

0.8 ± 0.03

19.05

30.48

0.8

Total symmetrical bending along
the longitudinal section:
0.02 mm to 0.16 mm

7.62

26.67

17 ± 1

15.24

7.62

11.43

30.48
22.86
26.67

26.67

15.24

39.49

- 0.02
- 0.06

+ 1.0
- 0.5

3.81

7.62

19.05

30.48
26.67

15.24

3.81

39.49

3.81

1.15 - 0.02
- 0.06

11.43

4342 4039 3736 34 33 3130 2827

2 3 6 7 1112 1617

49
48

47
46

21
22

23
24

11.43

7.62
21 ± 0.03

circuit configuration

Dimensions (mm)
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GENESIS – Let there be Chips!
IGBT Module from Vishay and EBV for Use in 
Photovoltaic Systems in Private Homes

GENESIS, part of the EBVchips programme, is a power-stage module for residential 
single-phase photovoltaic inverters. It provides standard boost bridge topology 
with trench IGBTs and SiC diodes for higher efficiency and lower EMI.

GENESIS comes in a well-proven Econo 2 RoHS-compliant package with copper base 
plate and PCB solder terminals, and is a reliable solution designed and qualified 
for the industrial sector. Like all EBVchips, it is a standard product that is available 
world wide exclusively from EBV Elektronik. 

For all information, design know-how and application support please contact your 
local partner of EBV Elektronik, the leading specialist in EMEA semiconductor 
distribution, or check under ebv.com/genesis.

Unbenannt-1   1 10.05.2011   14:09:03
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Fax	 +7 495 937 87 06

RUS-195197 St. Petersburg
Polustrovsky Prospect 43,
Office 421
Tel.	 +7 812 635 70 63
Fax	 +7 812 635 70 64

SLOVAK REPUBLIC
SK-85101 Bratislava
Digital Park, Einsteinova 21
Tel.	 +421 2 321 111 41
Fax	 +421 2 321 111 40

SLOVENIA
SI-1000 Ljubljana
Dunajska c. 159
Tel.	 +386 (0)1 56 09 778
Fax	 +386 (0)1 56 09 877

SOUTH AFRICA
ZA-8001 Foreshore, Cape Town
1 Mediterranean Street
5th Floor MSC House
Tel.	 +27 (0)21 402 19 40
Fax	 +27 (0)21 419 62 56

ZA-3629 Westville
Forest Square,11 Derby Place
Suite 4, Bauhinia Building
Tel.: +27 (0)31 27 92 600 
Fax: +27 (0)31 27 92 624

ZA-2157 Woodmead,
Johannesburg
Woodlands Office Park
141 Western Service Road
Building 14-2nd Floor
Tel.	 +27 (0)11 236 19 00
Fax	 +27 (0)11 236 19 13

SPAIN
E-08950 Esplugues de Llobregat
(Barcelona)
Antón Fortuny 14-16 Esc.C 3° 2a
Tel.	 +34 93 473 32 00
Fax	 +34 93 473 63 89
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