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1. General description
High speed IGBT with anti-parallel diode in 
TO3PF package.

• High speed with low switching losses
• Fast and soft recovery anti-parallel diode
• Positive VCE(sat)

•
•
• Low thermal resistance

3. Applications
• Power Factor Correction
• Welding Converter
• Industrial Inverter

4. Quick reference data
Table 1. Quick reference data

 Symbol  Parameter Value  Unit

 VCE j V

 IC j(max)  
TC A

 Symbol  Parameter  Conditions  Min  Typ  Max  Unit

Static characteristics

 VCE(sat)  Collector-emitter saturation 
 voltage

VGE C j  - V
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5. Pinning information
Table 2. Pinning information

 Pin  Symbol  Description Graphic symbol

1  G  gate

 C collector

3  E emitter

mb  C
collector

6. Ordering information
Table 3. Ordering information

7. Marking
Table 4. Marking codes

 Type number  Package
 Name

 Orderable part number  Packing
 method

 Small packing
 quantity

 Package
 version

 Package
 issue date

 TO3PF  Tube

 Type number  Marking codes
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8. Limiting values
Table 5. Limiting values

 Symbol  Parameter Value  Unit

 VCE j V

 IC j(max)

 TC

 TC

A

 IC(puls) p limited by Tj(max) A

 -
 VCE j p

A

 IF j(max)

 TC

 TC

A

 VGE  Gate-emitter voltage
 Transient Gate-emitter voltage (tp

V

 Ptot  Power dissipation TC

 Power dissipation TC 111
W

 Tstg

 Tj  Operating junction temperature

 -  Peak soldering temperture
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9. Thermal characteristics
Table 6. Thermal characteristics

 Symbol  Parameter  Conditions  Min  Typ  Max  Unit

th(j-h)  IGBT thermal resistance from 
 junction to heatsink

 -  -  K/W

th(j-h)

 junction to heatsink
 -  -  K/W

th(j-a)  thermal resistance from
 junction to ambient 

 -  -  K/W

 Fig. 1.  Transient thermal impedance from junction to heatsink as a function of pulse duration
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10. Characteristics
Table 7. Characteristics

 Symbol  Parameter  Conditions  Min  Typ  Max  Unit

Static characteristics

 BV  Collector-emitter breakdown 
 voltage

VGE C  -  - V

 VCE(sat)  Collector-emitter saturation 
 voltage

VGE C j  - V

VGE C j  -  - V

 VF VGE F j  - V

VGE F j  -  - V

 VGE(th)  Gate-emitter threhold voltage IC CE = VGE  6 V

 I  Zero gate voltage collector 
 current

VCE GE j  -  - uA

VCE GE j  -  - mA

 gfs  Transconductance  VCE C  -  -

Dynamic characteristics

 Cies  Input capacitance VCE GE

Tj

 -  - pF

 Coes  Output capacitance  -  - pF

 Cres  -  - pF

 QG  Gate charge VCC C GE

Tj

 -  - nC
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11. Switching Characteristics
Table 8. Switching Characteristics, Inductive Load

 Symbol  Parameter  Conditions  Min  Typ  Max  Unit

IGBT characteristics

 td(on)  Turn-on delay time Tj

VCC C GE

G

"tail" and diode reverse recovery

 -  66  -

 tr  -  61  -

 t  -  163  -

 tf  Fall time  -  -

 Eon  Turn-on energy  -  -

 E  -  -

 Ets  Total switching energy  -  -

 td(on)  Turn-on delay time Tj

VCC C GE

G

"tail" and diode reverse recovery

 -  -

 tr  -  61  -

 t  -  -

 tf  Fall time  -  -

 Eon  Turn-on energy  -  -

 E  -  -

 Ets  Total switching energy  -  -

Diode characteristics

 trr Tj

V F F

 -  -

 Qr  -  - nC

 I
 current

 -  11  - A

 trr Tj

V F F

 -  -

 Qr  -  - nC

 I
 current

 -  - A
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Tj

 Fig. 5.  Typical output characteristic

VGE j

 Fig. 3.  Collector current as a function of case
 temperature

 Fig. 2.  Power dissipation as a function of case
 temperature

Tj

 Fig. 4.  Typical output characteristic
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IC

 Fig. 9.  Typical gate charge

VGE

 Fig. 7.  Typical collector-emitter saturation voltage as
a function of junction temperature

VCE

 Fig. 6.  Typical transfer characteristic

IC

 Fig. 8.  Gate-emitter threshold voltage as a function
of junction temperature
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g GE j

VCE

 Fig. 13. Typical switching times as a function of
collector current

 Fig. 11.  Typical diode forward current as a function
of forward voltage

VGE

 Fig. 10. Typical capacitance as a function of
collector-emitter voltage

(1) IF

F

(3) IF

 Fig. 12. Typical diode forward voltage as a function
of junction temperature
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IC GE j

VCE

 Fig. 17. Typical switching energy losses as a function 
of gate resistance

IC GE g

VCE

 Fig. 15. Typical switching times as a function of
junction temperature

g GE j

VCE

 Fig. 14. Typical switching times as a function of gate
 resistance

g GE j

VCE

 Fig. 16. Typical switching energy losses as a function 
of collector current
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IC CE j

g

 Fig. 19. Typical switching energy losses as a function 
of collector emitter voltage

IC CE g

VCE

 Fig. 18. Typical switching energy losses as a function 
of junction temperature

 Fig. 20. Forward bias safe operating area  Fig. 21. Test circuit for inductive load switching
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12. Package outline
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13. Legal information

Data sheet status

Document
status [1][2]

Product
status [3]

Definition

Objective
[short] data
sheet

This document contains data from
the objective specification for product
development.

Preliminary
[short] data
sheet

Qualification This document contains data from the
preliminary specification.

Product
[short] data
sheet

Production This document contains the product
specification.

[1 lease consult the most recently issued document before initiating or
completing a design.

.
[3] The product status of device(s) described in this document may have

changed since this document was published and may differ in case of
multiple devices. The latest product status information is available on

 http://www.ween-semi.com.

Definitions

Draft — The document is a draft version only. The content is still under

representations or warranties as to the accuracy or completeness of

of use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is

n
detailed and full information. For detailed and full information see the

n

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between

customer have explicitly agreed otherwise in writing. In no event however

Product data sheet.

Disclaimers

Limited warranty and liability — Information in this document is believed

accuracy or completeness of such information and shall have no liability for

no responsibility for the content in this document if provided by an information

-

or replacement of any products or rework charges) whether or not such

contract or any other legal theory.

y
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of WeEn

Right to make changes o

notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use

y
r

o

e

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this

Applications — Applications that are described herein for any of these

no representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications

d

associated with their applications and products.

t

l

customer(s). WeEn does not accept any liability in this respect.

Limiting values

damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those

Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect

No offer to sell or license d
or construed as an offer to sell products that is open for acceptance or the

s
or other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein

Non-automotive qualified products y
e

d

In the event that customer uses the product for design-in and use in

y

(b) whenever customer uses the product for automotive applications beyond

r

design and use of the product for automotive applications beyond WeEn

specifications.

] P
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Translations — A non-English (translated) version of a document is for
reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

Trademarks

trademarks are the property of their respective owners.
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