
N
P

N
 S

IL
IC

O
N

 P
L
A

N
A

R
 M

E
D

IU
M

P
O

W
E

R
 D

A
R

L
IN

G
T

O
N

 T
R

A
N

S
IS

T
O

R
S

IS
S

U
E

 1
 �

 M
A

R
C

H
 9

4

F
E

A
T

U
R

E
S

*
6
0

 V
o

lt
 V

C
E

O

*
G

a
in

 o
f 

1
0
K

 a
t 

I C
=

0
.5

 A
m

p

*
P

to
t=

1
 W

a
tt

A
B

S
O

L
U

T
E

 M
A

X
IM

U
M

 R
A

T
IN

G
S

.

P
A

R
A

M
E

T
E

R
S

Y
M

B
O

L
V
A

L
U

E
U

N
IT

C
o

ll
e

c
to

r-
B

a
s
e

 V
o

lt
a

g
e

V
C

B
O

8
0

V

C
o

ll
e

c
to

r-
E

m
it

te
r 

V
o

lt
a

g
e

V
C

E
O

6
0

V

E
m

it
te

r-
B

a
s
e

 V
o

lt
a

g
e

V
E

B
O

1
0

V

P
e

a
k
 P

u
ls

e
 C

u
rr

e
n

t
I C

M
2

A

C
o

n
ti

n
u

o
u

s
 C

o
ll

e
c
to

r 
C

u
rr

e
n

t
I C

8
0
0

m
A

P
o

w
e

r 
D

is
s
ip

a
ti

o
n

 a
t 

T
a

m
b=

2
5

°C
P

to
t

1
W

O
p

e
ra

ti
n

g
 a

n
d

 S
to

ra
g

e
 T

e
m

p
e

ra
tu

re
 R

a
n

g
e

T
j:
T

s
tg

-5
5
 t

o
 +

2
0
0

°C

E
L
E

C
T

R
IC

A
L
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

 (
a
t 

T
a
m

b 
=
 2

5
°C

).

P
A

R
A

M
E

T
E

R
S

Y
M

B
O

L
M

IN
.

T
Y

P.
M

A
X

.
U

N
IT

C
O

N
D

IT
IO

N
S

.

C
o

ll
e

c
to

r-
B

a
s
e

B
re

a
k
d

o
w

n
 V

o
lt

a
g

e
V

(B
R

)C
B

O
8

0
V

I C
=

1
0

µA
, 

I E
=

0

C
o

ll
e

c
to

r-
E

m
it

te
r

S
u

s
ta

in
in

g
 V

o
lt

a
g

e
V

C
E

O
(s

u
s
)

6
0

V
I C

=
1

0
m

A
, 

I B
=

0

E
m

it
te

r-
B

a
s
e

B
re

a
k
d

o
w

n
 V

o
lt

a
g

e
V

(B
R

)E
B

O
1

0
V

I E
=

1
0

µA
, 

I C
=

0

C
o

ll
e

c
to

r 
C

u
t-

O
ff

C
u

rr
e

n
t

I C
B

O
1

0
0

n
A

V
C

B
=

6
0

V
, 

I E
=

0

E
m

it
te

r 
C

u
t-

O
ff

C
u

rr
e

n
t

I E
B

O
1

0
0

n
A

V
E

B
=

8
V

, 
I C

=
0

C
o

ll
e

c
to

r-
E

m
it

te
r

S
a

tu
ra

ti
o

n
 V

o
lt

a
g

e
V

C
E

(s
a

t)
1

.2
5

V
I C

=
8

0
0

m
A

, 
I B

=
8

m
A

*

B
a

s
e

-E
m

it
te

r 
T

u
rn

-o
n

 V
o

lt
a

g
e

V
B

E
(o

n
)

1
.8

V
I C

=
8

0
0

m
A

, 
V

C
E
=

5
V

*

S
ta

ti
c

F
o

rw
a

rd
C

u
rr

e
n

t
T

ra
n

s
fe

r
R

a
ti

o

B
C

X
3

8
A

h
F

E
5

0
0

1
0

0
0

I C
=

1
0

0
m

A
, 

V
C

E
=

5
V

*
I C

=
5

0
0

m
A

, 
V

C
E
=

5
V

*

B
C

X
3

8
B

2
0

0
0

4
0

0
0

I C
=

1
0

0
m

A
, 

V
C

E
=

5
V

*
I C

=
5

0
0

m
A

, 
V

C
E
=

5
V

*

B
C

X
3

8
C

5
0

0
0

1
0

0
0

0
I C

=
1

0
0

m
A

, 
V

C
E
=

5
V

*
I C

=
5

0
0

m
A

, 
V

C
E
=

5
V

*

E
-L

in
e

T
O

9
2
 C

o
m

p
a
ti

b
le

C   
B

  
  
E

B
C

X
3
8
A

/B
/C

3
-2

0

B
C

X
3
8

A
/B

/C

0.
00

01

5015
0

10
0

P
u

ls
e 

W
id

th
 (

se
co

n
d

s)
 10

10
0

1
0.

1
0.

01
0.

00
1

0

D
=

1 
(D

.C
.)

D
=0

.5

D
=0

.2

D
=0

.1

S
in

gl
e 

P
ul

se
D

=
0.

05

0.
00

1
0.

01
0.

1
1

0.
8

0.
2

1.
0

T
Y

P
IC

A
L 

C
H

A
R

A
C

T
E

R
IS

T
IC

S

 V
C

E
(s

at
)

v 
IC

 

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

 VCE(sat) - (Volts)

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

V
B

E
(s

at
)

v 
IC

 

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

V
B

E
(o

n)
v 

IC
 

 VBE - (Volts)

 VBE(sat) - (Volts)

0.
4

0.
00

1
0.

01
0.

1
1

01.
0

0.
8

0.
6

0.
4

0.
2

1.
6

1.
4

1.
2

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

h
F

E
v 

IC
 

hFE - Normalised Gain

10

1.
0

0.
5

2.
0

1.
5

V
C

E
=5

V
I C

/I B
=

10
0

10

S
af

e 
O

pe
ra

tin
g 

A
re

a 

IC - Collector Current (Amps)

V
C

E
 - 

C
o

lle
ct

o
r 

Vo
lt

ag
e 

(V
o

lt
s)

 
1

10
00

10
10

0
0.

01

0.
1

110
S

in
gl

e 
P

ul
se

 T
es

t a
t T

am
b=

25
°C

D
.C

.
  

 1
s

  
   

10
0m

s
  

   
  1

0m
s

1.
0m

s
   

  
0.

1m
s

0.
6 0.

00
1

0.
01

0.
1

1
10

I C
/I B

=
10

0

1.
0

0.
5

2.
0

1.
5 0.

00
1

0.
01

0.
1

1
10

V
C

E
=

5V

-5
5°

C

+2
5°

C

+1
00

°C

+1
75

°C

-5
5°

C

+2
5°

C

+1
00

°C

+1
75

°C

-5
5°

C

+2
5°

C

+
10

0°
C

-5
5°

C

+
25

°C

+
10

0°
C

+
17

5°
C

M
ax

im
um

 tr
an

si
en

t t
he

rm
al

 im
pe

da
nc

e

Thermal Resistance (°C/W)

3
-2

1

B
C

X
38

A
/B

 N
ot

 R
ec

om
m

en
de

d 
fo

r N
ew

 
   

   
   

D
es

ig
n,

 P
le

as
e 

U
se

 B
C

X
38

C

Downloaded from Arrow.com.

http://www.arrow.com


N
P

N
 S

IL
IC

O
N

 P
L
A

N
A

R
 M

E
D

IU
M

P
O

W
E

R
 D

A
R

L
IN

G
T

O
N

 T
R

A
N

S
IS

T
O

R
S

IS
S

U
E

 1
 �

 M
A

R
C

H
 9

4

F
E

A
T

U
R

E
S

*
6
0

 V
o

lt
 V

C
E

O

*
G

a
in

 o
f 

1
0
K

 a
t 

I C
=

0
.5

 A
m

p

*
P

to
t=

1
 W

a
tt

A
B

S
O

L
U

T
E

 M
A

X
IM

U
M

 R
A

T
IN

G
S

.

P
A

R
A

M
E

T
E

R
S

Y
M

B
O

L
V
A

L
U

E
U

N
IT

C
o

ll
e

c
to

r-
B

a
s
e

 V
o

lt
a

g
e

V
C

B
O

8
0

V

C
o

ll
e

c
to

r-
E

m
it

te
r 

V
o

lt
a

g
e

V
C

E
O

6
0

V

E
m

it
te

r-
B

a
s
e

 V
o

lt
a

g
e

V
E

B
O

1
0

V

P
e

a
k
 P

u
ls

e
 C

u
rr

e
n

t
I C

M
2

A

C
o

n
ti

n
u

o
u

s
 C

o
ll

e
c
to

r 
C

u
rr

e
n

t
I C

8
0
0

m
A

P
o

w
e

r 
D

is
s
ip

a
ti

o
n

 a
t 

T
a

m
b=

2
5

°C
P

to
t

1
W

O
p

e
ra

ti
n

g
 a

n
d

 S
to

ra
g

e
 T

e
m

p
e

ra
tu

re
 R

a
n

g
e

T
j:
T

s
tg

-5
5
 t

o
 +

2
0
0

°C

E
L
E

C
T

R
IC

A
L
 C

H
A

R
A

C
T

E
R

IS
T

IC
S

 (
a
t 

T
a
m

b 
=
 2

5
°C

).

P
A

R
A

M
E

T
E

R
S

Y
M

B
O

L
M

IN
.

T
Y

P.
M

A
X

.
U

N
IT

C
O

N
D

IT
IO

N
S

.

C
o

ll
e

c
to

r-
B

a
s
e

B
re

a
k
d

o
w

n
 V

o
lt

a
g

e
V

(B
R

)C
B

O
8

0
V

I C
=

1
0

µA
, 

I E
=

0

C
o

ll
e

c
to

r-
E

m
it

te
r

S
u

s
ta

in
in

g
 V

o
lt

a
g

e
V

C
E

O
(s

u
s
)

6
0

V
I C

=
1

0
m

A
, 

I B
=

0

E
m

it
te

r-
B

a
s
e

B
re

a
k
d

o
w

n
 V

o
lt

a
g

e
V

(B
R

)E
B

O
1

0
V

I E
=

1
0

µA
, 

I C
=

0

C
o

ll
e

c
to

r 
C

u
t-

O
ff

C
u

rr
e

n
t

I C
B

O
1

0
0

n
A

V
C

B
=

6
0

V
, 

I E
=

0

E
m

it
te

r 
C

u
t-

O
ff

C
u

rr
e

n
t

I E
B

O
1

0
0

n
A

V
E

B
=

8
V

, 
I C

=
0

C
o

ll
e

c
to

r-
E

m
it

te
r

S
a

tu
ra

ti
o

n
 V

o
lt

a
g

e
V

C
E

(s
a

t)
1

.2
5

V
I C

=
8

0
0

m
A

, 
I B

=
8

m
A

*

B
a

s
e

-E
m

it
te

r 
T

u
rn

-o
n

 V
o

lt
a

g
e

V
B

E
(o

n
)

1
.8

V
I C

=
8

0
0

m
A

, 
V

C
E
=

5
V

*

S
ta

ti
c

F
o

rw
a

rd
C

u
rr

e
n

t
T

ra
n

s
fe

r
R

a
ti

o

B
C

X
3

8
A

h
F

E
5

0
0

1
0

0
0

I C
=

1
0

0
m

A
, 

V
C

E
=

5
V

*
I C

=
5

0
0

m
A

, 
V

C
E
=

5
V

*

B
C

X
3

8
B

2
0

0
0

4
0

0
0

I C
=

1
0

0
m

A
, 

V
C

E
=

5
V

*
I C

=
5

0
0

m
A

, 
V

C
E
=

5
V

*

B
C

X
3

8
C

5
0

0
0

1
0

0
0

0
I C

=
1

0
0

m
A

, 
V

C
E
=

5
V

*
I C

=
5

0
0

m
A

, 
V

C
E
=

5
V

*

E
-L

in
e

T
O

9
2
 C

o
m

p
a
ti

b
le

C   
B

  
  
E

B
C

X
3
8
A

/B
/C

3
-2

0

B
C

X
3
8

A
/B

/C

0.
00

01

5015
0

10
0

P
u

ls
e 

W
id

th
 (

se
co

n
d

s)
 10

10
0

1
0.

1
0.

01
0.

00
1

0

D
=

1 
(D

.C
.)

D
=0

.5

D
=0

.2

D
=0

.1

S
in

gl
e 

P
ul

se
D

=
0.

05

0.
00

1
0.

01
0.

1
1

0.
8

0.
2

1.
0

T
Y

P
IC

A
L 

C
H

A
R

A
C

T
E

R
IS

T
IC

S

 V
C

E
(s

at
)

v 
IC

 

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

 VCE(sat) - (Volts)

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

V
B

E
(s

at
)

v 
IC

 

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

V
B

E
(o

n)
v 

IC
 

 VBE - (Volts)

 VBE(sat) - (Volts)

0.
4

0.
00

1
0.

01
0.

1
1

01.
0

0.
8

0.
6

0.
4

0.
2

1.
6

1.
4

1.
2

IC
 - 

C
o

lle
ct

o
r 

C
u

rr
en

t 
(A

m
p

s)
 

h
F

E
v 

IC
 

hFE - Normalised Gain

10

1.
0

0.
5

2.
0

1.
5

V
C

E
=5

V
I C

/I B
=

10
0

10

S
af

e 
O

pe
ra

tin
g 

A
re

a 

IC - Collector Current (Amps)

V
C

E
 - 

C
o

lle
ct

o
r 

Vo
lt

ag
e 

(V
o

lt
s)

 
1

10
00

10
10

0
0.

01

0.
1

110
S

in
gl

e 
P

ul
se

 T
es

t a
t T

am
b=

25
°C

D
.C

.
  

 1
s

  
   

10
0m

s
  

   
  1

0m
s

1.
0m

s
   

  
0.

1m
s

0.
6 0.

00
1

0.
01

0.
1

1
10

I C
/I B

=
10

0

1.
0

0.
5

2.
0

1.
5 0.

00
1

0.
01

0.
1

1
10

V
C

E
=

5V

-5
5°

C

+2
5°

C

+1
00

°C

+1
75

°C

-5
5°

C

+2
5°

C

+1
00

°C

+1
75

°C

-5
5°

C

+2
5°

C

+
10

0°
C

-5
5°

C

+
25

°C

+
10

0°
C

+
17

5°
C

M
ax

im
um

 tr
an

si
en

t t
he

rm
al

 im
pe

da
nc

e

Thermal Resistance (°C/W)

3
-2

1

B
C

X
38

A
/B

 N
ot

 R
ec

om
m

en
de

d 
fo

r N
ew

 
   

   
   

D
es

ig
n,

 P
le

as
e 

U
se

 B
C

X
38

C

Downloaded from Arrow.com.Downloaded from Arrow.com.

http://www.arrow.com
http://www.arrow.com


B
C

X
3
8
A

/B
/C

 V
C

E
- 

C
o

lle
ct

o
r-

E
m

it
te

r 
Vo

lt
ag

e 
- 

(V
)

10
10

0
1

Maximum Power Dissipation - (W)

0.
8

0.
6

0.
4

0.
2

1.
0

R
S
≤1

0k
Ω

R
S
=4

7k
Ω

R
S
=1

M
Ω

R
S
=

 ∞

3
-2

2T
h

e
 m

a
x

im
u

m
 p

e
rm

is
s
a

b
le

 o
p

e
ra

ti
o

n
a

l
te

m
p

e
ra

tu
re

 c
a

n
 b

e
 o

b
ta

in
e

d
 u

s
in

g
 t

h
e

e
q

u
a

ti
o

n
:

T
a
m
b

(m
a
x

) 
= 
P
o
w
e
r

(m
a
x

) −
P
o
w
e
r

(a
c
tu
a
l
)

0
.0

0
5
7

 +
 2

5
°
C

T
a

m
b

(m
a

x
) =

 M
a

x
im

u
m

 o
p

e
ra

ti
n

g
 a

m
b

ie
n

t
te

m
p

e
ra

tu
re

P
o

w
e

r 
(m

a
x

) 
=

 M
a

x
im

u
m

 p
o

w
e

r
d

is
s
ip

a
ti

o
n

 f
ig

u
re

, 
fo

r 
a

 g
iv

e
n

 V
C

E
 a

n
d

s
o

u
rc

e
 r

e
s
is

ta
n

c
e

 (
R

S
)

P
o

w
e

r 
(a

c
tu

a
l)

 =
 A

c
tu

a
l 

p
o

w
e

r 
d

is
s
ip

a
ti

o
n

in
 u

s
e

rs
 c

ir
c
u

it

B
C

X
38

A
/B

 N
ot

 R
ec

om
m

en
de

d 
fo

r N
ew

 
   

   
   

D
es

ig
n,

 P
le

as
e 

U
se

 B
C

X
38

C

Downloaded from Arrow.com.Downloaded from Arrow.com.Downloaded from Arrow.com.

http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

