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IGBT Module
SKiiP ��NAB��T�V�

·Inverter up to �� kVA 
·Typical motor power �� kW

·Trench � IGBTs 
·Robust and soft switching freewheeling diodes in CAL technology 
·Highly reliable spring contacts for electrical connections

·Case temp. limited to TC = ���°C max. (for baseplateless modules TC = TS)
·product rel. results valid for Tj ≤ ��� (recomm. Top = -��...+���°C)

Fig. � Circuit configuration Fig. � Module appearance

Symbol Conditions Values Unit

V T = �� °C ���� V

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I �� A

I ��� A

V -��...�� V

t V  = ��� V, V  ≤ �� V, V ≤ ���� V T =���℃ �� µs

T -��... ��� °C

V T = �� °C ���� V

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I �� A

I ��� A

V -��...�� V

t V  = ��� V, V  ≤ �� V, V ≤ ���� V T =���℃ �� µs

T -��... ��� °C

Inverter - IGBT

Chopper - IGBT

CES j 

c paste j 
s

s

c paste j 
s

s

Cnom

CRM

GES

psc CC GE CES j

j

CES j 

c paste j 
s

s
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s

s
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GES

psc CC GE CES j
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Symbol Conditions Values Unit
Inverse - Diode

V T = �� °C ���� V

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I ��� A

I t  = �� ms, sin ���°, T  = ��� °C ��� A

T -��...��� °C

Freewheeling - Diode

V T = �� °C ���� V

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I ��� A

I t  = �� ms, sin ���°, T  = ��� °C ��� A

T -��...��� °C

RRM j 

F paste j 
s

s

F paste j 
s

s

FRM

FSM p j

j

RRM j 

F paste j 
s

s

F paste j 
s

s

FRM

FSM p j

j

 

 

 

 

 

 

 

 

Symbol Conditions Values Unit
Rectifier - Diode

V T = �� °C ���� V

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I λ =�.� W/(mK), T = ��� °C
T =��℃ �� A

T =��℃ �� A

I t  = �� ms, sin ���°
T  = �� °C ��� A

T  = ��� °C ��� A

i t t  = �� ms, sin ���°
T  = �� °C ��� A s

T  = ��� °C ��� A s

T -�� ... ��� °C

Module

I T = �� °C, �� A per spring �� A

T module without TIM -��...��� °C

V AC sinus �� Hz, � min ���� V

RRM j 

F paste j 
s

s

F paste j 
s

s

FSM p
j

j

p
j

j

j

t(RMS) terminal 

stg
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IGBT Module
SKiiP ��NAB��T�V�

Symbol Conditions min. typ. max. Unit
Inverter - IGBT

V I  = �� A, V  = �� V, chiplevel �.�� �.�� V
�.�� �.�� V

V chiplevel �.�� �.�� V
�.�� �.�� V

r V  = �� V, chiplevel �� �� mΩ
�� �� mΩ

V V  = V , I  = � mA � �.� �.� V
I V = � V, V  = ���� V, T  = �� °C � mA
C

V  = �� V, V  = � V
�.�� nF

C �.�� nF
C �.�� nF
Q V  = -� V...+ �� V ��� nC

R T = �� °C � Ω
t V  = ��� V

I  = �� A

R  = �� Ω

R = �� Ω

di/dt  = ��� A/µs

di/dt  = ��� A/µs
V = +��/-�� V

�� ns
t �� ns

E �.� mJ
t ��� ns

t �� ns

E �.�� mJ

R per IGBT, λ =�.� W/(mK) � K/W
R per IGBT, λ =�.� W/(mK) �.�� K/W

V I  = �� A, V  = �� V, chiplevel �.�� �.�� V
�.�� �.�� V

V chiplevel �.�� �.�� V
�.�� �.�� V

r V  = �� V, chiplevel �� �� mΩ
�� �� mΩ

V V  = V , I  = � mA � �.� �.� V
I V = � V, V  = ���� V, T  = �� °C � mA
C

V  = �� V, V  = � V
�.�� nF

C �.�� nF
C �.�� nF
Q V  = -� V...+ �� V ��� nC

R T = �� °C � Ω
t V  = ��� V

I  = �� A

R  = �� Ω

R = �� Ω

V = +��/-�� V

�� ns
t �� ns

E �.� mJ
t ��� ns

t �� ns

E �.�� mJ

R per IGBT, λ =�.� W/(mK) � K/W
R per IGBT, λ =�.� W/(mK) �.�� K/W

CE(sat) C GE

CEO

CE GE

GE(th) GE CE C

CES GE CE j

ies

CE GEoes

res

G GE

Gint j 

d(on) CC

C

G on

G off  

on

off

GE 

r

on

d(off)

f

off

th(j-s) paste
th(j-s) paste

CE(sat) C GE

CEO

CE GE

GE(th) GE CE C

CES GE CE j

ies

CE GEoes

res

G GE

Gint j 

d(on) CC

C

G on

G off  

GE 

r

on

d(off)

f

off

th(j-s) paste
th(j-s) paste

T  = �� °C
T  = ��� °C
T  = �� °C

T  = ��� °C
T  = �� °C

T  = ��� °C

f = � MHz
f = � MHz
f = � MHz

T  = ��� °C
T  = ��� °C
T  = ��� °C
T  = ��� °C
T  = ��� °C

T  = ��� °C

T  = �� °C
T  = ��� °C
T  = �� °C

T  = ��� °C
T  = �� °C

T  = ��� °C

f = � MHz
f = � MHz
f = � MHz

T  = ��� °C
T  = ��� °C
T  = ��� °C
T  = ��� °C
T  = ��� °C

T  = ��� °C

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

Chopper - IGBT
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��
Symbol Conditions min. typ. max. Unit

V  = V
I  = �� A, V  = � V, chiplevel �.�� �.�� V

I  = �� A, V  = � V, chiplevel �.�� �.�� V

V chiplevel
�.�� �.�� V

�.�� �.�� V

r chiplevel
�� �� mΩ

�� �� mΩ

I I  = �� A

 di/dt  = ���� A/µs

V  = -�� V

V = ��� V

�� A

Q �.� µC

E �.� mJ

R per Diode, λ =�.� W/(mK) �.� K/W

R per Diode, λ =�.� W/(mK) � K/W

V  = V
I  = �� A, V  = � V, chiplevel �.�� �.�� V

I  = �� A, V  = � V, chiplevel �.�� �.�� V

V chiplevel
�.�� �.�� V

�.�� �.�� V

r chiplevel
�� �� mΩ

�� �� mΩ

I I  = �� A

 di/dt  = ���� A/µs

V  = -�� V

V = ��� V

�� A

Q �.� µC

E �.� mJ

R per Diode, λ =�.� W/(mK) �.� K/W

R per Diode, λ =�.� W/(mK) � K/W

Inverse - Diode

Freewheeling - Diode

F EC
F GE

F GE

F�

F

RRM F

off

GE

CC 

rr

rr

th(j-s) paste

th(j-s) paste

F EC
F GE

F GE

F�

F

RRM F

off

GE

CC 

rr

rr

th(j-s) paste

th(j-s) paste

T  = �� °C

T  = ��� °C

T  = �� °C

T  = ��� °C

T  = �� °C

T  = ��� °C

T  = ��� °C

T  = ��� °C

T  = ��� °C

T  = �� °C

T  = ��� °C

T  = �� °C

T  = ��� °C

T  = �� °C

T  = ��� °C

T  = ��� °C

T  = ��� °C

T  = ��� °C
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j

j
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j
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j
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Symbol Conditions min. max. Unit

Rectifier - Diode

V  = V I  = �� A, chiplevel
�.�� �.�� V

�.�� �.�� V

V chiplevel
�.�� �.�� V

�.�� �.�� V

r chiplevel
�.� �� mΩ

�� �� mΩ

I T  = ��� °C, V �.� mA

R per Diode, λ =�.� W/(mK) �.�� K/W

R per Diode, λ =�.� W/(mK) �.� K/W

Module

M to heat sink � �.� Nm

w �� g

L - nH

Temperature Sensor

R T =���°C (R =����Ω) ���� ± �% Ω

R
R =����Ω[�+A(T-��°C)+B(T-��°C)²], 

A=�.���*�� ³°C ¹, B=�.���*�� °C ²

F EC F

F�

F

R j RRM

th(j-s) paste

th(j-s) paste

s

CE

��� r ��

(T)
(T)

T  = �� °C

T  = ��� °C

T  = �� °C

T  = ��� °C

T  = �� °C

T  = ��� °C

j

j

j

j

j

j
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Fig. �: Typ. output characteristic

Fig. �: Typ. turn-on /-off energy = f (IC)

Fig. �: Typ. transfer characteristic Fig. �: Typ. gate charge characteristic

Fig. �: Typ. turn-on /-off energy = f (RG)

Fig. �: Typ. rated current vs. temperature Ic = f(Ts)
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Fig. �: Typ. switching times vs. IC

Fig. �: Typ. transient thermal impedance

Fig. ��: Typ. CAL diode peak reverse recovery current Fig. ��: Typ. input bridge forward characteristic

Fig. ��: Typ. CAL diode forward characteristic

Fig. �: Typ. switching times vs. gate resistor RG
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IGBT Module
SKiiP ��NAB��T�V�

Pin X Y
Functio

n
Pin X Y

Functi
on

Pin X Y Function

� ��.�� -��.�� g� �� �.�� �.�� �� -��.�� -�.�� DC+
� ��.�� -��.�� E� �� �.�� ��.�� g� �� -��.�� �.�� B+

� ��.�� -��.�� W �� �.�� ��.�� DC-/E �� -��.�� �.�� 

� ��.�� -��.�� �� �.�� ��.�� �� -��.�� �.�� B+
� ��.�� -�.�� W �� �.�� ��.�� B- �� -��.�� ��.�� 
� ��.�� -�.�� �� �.�� -��.�� g� �� -��.�� ��.�� rect-
� ��.�� -�.�� �� �.�� -��.�� �� -��.�� ��.�� rect-
� ��.�� ��.�� g� �� �.�� -��.�� E� �� -��.�� ��.�� rect-
� ��.�� ��.�� �� �.�� -��.�� U �� -��.�� -��.�� L�

�� ��.�� ��.�� T+ �� �.�� -�.�� �� -��.�� -��.�� 
�� ��.�� ��.�� T- �� �.�� -�.�� U �� -��.�� -��.�� L�
�� ��.�� ��.�� g� �� �.�� �.�� B �� -��.�� -��.�� 
�� ��.�� ��.�� DC- �� �.�� �.�� B �� -��.�� -�.�� 
�� ��.�� ��.�� �� �.�� ��.�� �� -��.�� -�.�� 
�� ��.�� ��.�� DC-

Pin out

�� �.�� ��.�� �� -��.�� -�.�� L�
�� ��.�� -��.�� g� �� �.�� ��.�� B- �� -��.�� �.�� 
�� ��.�� -��.�� �� �.�� ��.�� g�� �� -��.�� �.�� L�
�� ��.�� -��.�� E� �� -�.�� -��.�� rect+ �� -��.�� �.�� 
�� ��.�� -��.�� V �� -�.�� -��.�� rect+ �� -��.�� ��.�� L�
�� ��.�� -�.�� �� -�.�� -��.�� �� -��.�� ��.�� 
�� ��.�� -�.�� V �� -�.�� -��.�� DC+ �� -��.�� ��.�� L�
�� �.�� �.�� �� -��.�� -�.�� 

all values in mm

Pinout
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Pinout and Dimensions


