
�������

����	
��
�

���
��
�	��
������

����������

�	
�����
����

�����������������������������������

������

 �!"#$%
&��'"$��(

���������	
��
���	���
���	
���� ������ ����
�
��� ���
��� ��
�

�������	����������� ���� ������� �

��� �
��	����������� �! ��� �
����� ���	��	"���	#������ #�"$ %�� #
����� ���	��	&�
����	#������ #�&$ '�� #

#�&( #&"	)	�# %��
&�
����	��	"���	#������ #&"$ * #

����� ���	�������		+� �� , �

����� ���	�������		-��. ��- �%

"���	�������		+� �" ' �

"���	�������		-��. �"- ,

�����	�����
����	+
��
���
�� -� � 	)	/�� ,� 0


����
��	���1�� �$� �2, 34�

�&�� ��
 ��	�5��� ���
��
 �	6� )/��7	
���� ������ ����
�
��� ���
��� ��
�

����� ���	��	&�
����	�����
�
��	#������ #�&$6���7 ��	)	�2/� 

�	'�� #

����� ���	����88	������� ��"$ ��	�����	#������ 
��	�2� ��

��&$ 
��	�2�

&�
����	����88	������� �&"$ ��	�����	#������ 
��	�2� ��

+�	�������	9�
� 5:& #�&	)	�#;	��	)	'� 

�	��

5:&< #�&	)	�#;	��	)	��� 

�	�

����� ���	��	&�
����	�������
��	#������ #�&6���7 ��	)	'� 
��	�2� #

"���	��	&�
����	�������
��	#������ #"&6���7 �"	)	�2,� 
��	�2� #

�5�����	���
���� � �! ��� �
��	��	 ���	 
��	�2�% �=0

�����
�
��	:��1��� � 8� #�&	)	��#;	��	)	�2,� ��+	/� 
>?

����	��	�
��	 ��� ��	)	'� 
��	�2�

�������	�
��	 �� �"�	)	�2,�;	�"/	)	�2%� 
��	/2� ��

:���	�
��	 �8 �<	)	@*2��;	#""/	)	'# 
��	�2/



h
F

E 
- 

I C

1

1
0

1
0

0

2S
C

40
57

0
.0

0
1

0.
01

0.
1

1
1

0

0.
05

0.
5

0.
2

2
0

5
0

5
2

2
0

0
5

0
0

2
0

0
0

5
0

0
0

V
C

E
 =

 5
V

0.
02

0.
05

0.
5

0.
2

2
0

5
2

0
.0

0
5

0
.0

0
2

T
c 

=
 1

50
°C

1
0

0°
C

5
0°

C

2
5°

C

0
°C −2

5°
C

−5
5°

C

1
6

C
ol

le
ct

or
 C

ur
re

nt
  

I C
  [

A
]

DC Current Gain  hFE



0

0
.51

1
.52

2
.53

2
S

C
4
0
5
7

0
.0

1
0
.1

1
00
.5

11
.5

22
.5

3

0
.0

5
0

.5
0

.2
2

0
5

0
5

2
2

0
0

5
0

0
2

0
0

0
5

0
0

0

0
.0

2
0
.0

5
0
.5

0
.2

2
0

5
2

0
.0

0
5

0
.0

0
2

I C
 =

 1
A

2
A

4
A

8
A

1
6
A

T
c 

=
 2

5°
C

S
a
tu

ra
tio

n
 V

o
lta

g
e

I C
 =

 1
A

2
A

4
A

8
A

1
6
A

8

B
a
se

 C
u
rr

e
n
t 

 I
B
  
[A

]

Collector-Emitter Voltage  VCE  [V]

Base-Emitter Voltage  VBE  [V]



0.01

0.1

1

0 1 2 3 4 5 6 7 8

2SC4057

IB1  = 0.2IC
IB2  = 0.4IC
VBB2 = 4V
VCC = 150V
Tc = 25°C

ts

ton

tf

Switching Time - IC

Collector Current  IC  [A]

S
w

itc
h
in

g
 T

im
e
  

t S
W

  
[µ

s]



0.01

0.1

1

0 50 100 150 200 250 300

2SC4057

IC = 4A
IB1  = 0.8A
IB2  = 1.6A
VBB2 = 4V
Tc = 25°C

ts

ton

tf

Switching Time - VCC

Collector Voltage  VCC  [V]

S
w

itc
h
in

g
 T

im
e
  

t S
W

  
[µ

s]



0.01

0.1

1

0 50 100 150

2SC4057

IC = 4A
IB1  = 0.8A
IB2  = 1.6A
VBB2 = 4V
RL = 37.5Ω

ts

ton

tf

Switching Time - Tc

Case Temperature  Tc  [°C]

S
w

itc
h
in

g
 T

im
e
  

t S
W

  
[µ

s]



0.01

0.1

1

0 1 2 3 4 5 6 7 8

2SC4057

IB1  = 0.2IC
IB2  = 0.4IC
VBB2 = 4V
VCE (clamp) = 300V
Tc = 25°C

ts

tf + tvs

tf

L-Load Switching Time - IC
S

w
itc

h
in

g
 T

im
e
  

t S
W

  
[µ

s]

Collector Current  IC  [A]



0.01

0.1

1

0 1 2 3 4 5 6 7 8

2SC4057

IB1  = 0.2IC
IB2  = 0.4IC
VBB2 = 4V
VCE (clamp) = 300V
Tc = 100°C

ts

tf + tvs

tf

L-Load Switching Time - IC (At High Temperature)
S

w
itc

h
in

g
 T

im
e
  

t S
W

  
[µ

s]

Collector Current  IC  [A]



T
ra

ns
ie

nt
 T

he
rm

al
 I

m
pe

da
nc

e

0.
010.

11

1
0

2S
C

40
57

1
0-

5
1

0-
4

1
0-

3
1

0-
2

1
0-

1
1

00
1

01

0.
05

0.
5

0.
2

2
0

5
0

5
2

2
0

0
5

0
0

2
0

0
0

5
0

0
0

0.
02

0.
05

0.
5

0.
2

2
0

5
2

0
.0

0
5

0
.0

0
2

T
im

e 
 t

  
[s

]

Transient Thermal Impedance  θjc(t)  [°C/W]



Forward Bias SOA

0.01

0.1

1

10

1 10 100

2SC4057

50µs

Tc = 25°C
Single Pulse

150µs1ms10ms

DC

16

450

Collector-Emitter Voltage  VCE  [V]

C
ol

le
ct

or
 C

ur
re

nt
  

I C
  [

A
]



0

20

40

60

80

100

0 50 100 150

2SC4057 Collector Current Derating
C

o
lle

ct
o
r 

C
u
rr

e
n
t 

D
e
ra

tin
g
  

[%
]

VCE = fixed

PT limit

IS/B limit

Case Temperature  Tc  [°C]



0

2

4

6

8

10

12

14

16

0 100 200 300 400 500 600

2SC4057

IB1  = 0.3IC
IB2  = 2.4A
VBB2 = 5V
Tc < 150°C

Reverse Bias SOA

Collector-Emitter Voltage  VCE  [V]

C
o
lle

ct
o
r 

C
u
rr

e
n
t 

 I
C
  
[A

]


