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Smart Power High-Side-Switch
One Channel: 1 x 200mΩΩΩΩ

Features

• Short-circuit protection

• Current limitation

• Overload protection

• Overvoltage protection (including load dump)

• Undervoltage shutdown with autorestart and hysteresis

• Switching inductive loads

• Clamp of negative voltage at output with inductive loads

• Thermal shutdown with restart

• ESD - Protection

• Loss of GND and loss of Vbb protection

• Reverse battery protection with external resistor

• Improved electromagnetic compatibility (EMC)

Application
• All types of resistive, inductive and capacitive loads
• Current controlled power switch for 12 V and 24 V DC applications
• Replaces electromechanical relays and discrete circuits

General Description
N channel vertical power MOSFET with charge pump ground referenced
CMOS compatible input, monolithically integrated in Smart SIPMOS technology.
Fully protected by embedded protection functions.
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Product Summary BSP 450 BTS 4141N
Overvoltage protection Vbb(AZ) 48 47 V
Operating voltage Vbb(on) 12...40 12...45 V
On-state resistance RON 200 200 mΩ
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Pin Symbol Function
1 OUT Output to the load
2 GND Logic ground
3 IN Input, activates the power switch in case of logic high signal
4 Vbb Positive power supply voltage



D
eltash

eet B
T

S
 4141N

 – B
S

P
 450

3
2001.05.29

M
axim

u
m

 R
atin

g
s

B
S

P
 450

B
T

S
 4141N

P
aram

eter

at T
j  =

 25°C
, unless otherw

ise specified

S
ym

b
o

l
V

alu
es

V
alu

es
U

n
it

S
upply voltage

V
bb

-0,3...48
-0,3...48

V
Load current (S

hort-circuit current, see page 5)
IL

self lim
ited

self lim
ited

A
C

ontinuous input voltage
V

IN
-5,0...V

bb
-5,0...V

bb
V

M
axim

um
 current through the input pin ( D

C
 )

IIN
±5

±5
m

A
Inductive load sw

itch-off energy dissipation
1

) 2
)

single pulse
E

A
S

0,5
tb

d
J

O
perating tem

perature range
S

torage tem
perature range

T
j

T
stg

-40 ...+
 125

-55 ...+
150

-40 ...+
 125

-55 ...+
 150

°C

M
ax. pow

er dissipation (D
C

) 1)
T

A
  =

 25 °C
P

tot
1.4

1.4
W

E
lectrostatic discharge voltage ( H

um
an B

ody M
odel)

according to A
N

S
I E

O
S

/E
S

D
 – S

5.1 – 1993
E

S
D

 S
T

M
5.1 – 1998

Input pin
A

ll other pins

E
A

S

±1±1
±1±±± ±5

kV

T
herm

al resistance
junction – soldering point:

junction - am
bient: 1)

R
thJS

R
thJA

770
770

K
/W

                                           
1

)  D
evice on 50m

m
*50m

m
*1.5m

m
 epoxy P

C
B

 F
R

4 w
ith 6 cm

2 (one layer, 70µm
 thick) copper area for V

bb
    connection. P

C
B

 is vertical w
ithout blow

n air..
2

) not tested, specified by design



D
eltash

eet B
T

S
 4141N

 – B
S

P
 450

4
2001.05.29

E
lectrical C

h
aracteristics

B
S

P
 450

B
T

S
 4141N

P
aram

eter an
d

 C
o

n
d

itio
n

s
S

ym
b

o
l

V
alu

es
V

alu
es

U
n

it
at T

j  =
 25 °C

, V
bb  =

 24 V
 unless otherw

ise specified
m

in
typ

m
ax

m
in

typ
m

ax

L
o

ad
 S

w
itch

in
g

 C
ap

ab
ilities an

d
 C

h
aracteristics

O
n-state resistance

T
j  =

   25°C
, IL  =

   0,5A
T

j  =
 125°C

R
O

N
----

0,16
--

0,2
0,38

----
0,15
0,27

0,2
0,32

Ω

N
om

inal load current
D

evice on P
C

B
1

)

IL(nom
)

1,7
2

)
--

--
0,7

--
--

A

T
urn-on tim

e
T

j  =
 -40...125°C

   to 90%
 V

O
U

T

T
urn-off tim

e
T

j  =
 -40...125°C

   to 10%
 V

O
U

T

ton
toff

----
6090

100
150

----
5075

100
150

µs

S
lew

 rate on
  10 to 30%

 V
O

U
T  

T
j  =

 -40...125°C
dV

 /dton
--

2
4

--
1

2
V

/µs

S
lew

 rate off 
   70 to 40%

 V
O

U
T

T
j  =

 -40...125°C
-dV

/dtoff
--

2
4

--
1

2
V

/µs

1
)  D

evice on 50m
m

*50m
m

*1.5m
m

 epoxy P
C

B
 F

R
4 w

ith 6 cm
2 (one layer, 70µm

 thick) copper area for V
bb

    connection. P
C

B
 is vertical w

ithout blow
n air..

2) T
his value describes the m

axim
um

 current of the M
O

S
F

E
T

-part, but on this device the nom
inal load current is lim

ited by the current lim
itation ( see page 6 )

     IL(nom
)  is lim

ited by the current lim
itation.



D
eltash

eet B
T

S
 4141N

 – B
S

P
 450

5
2001.05.29

E
lectrical C

h
aracteristics

B
S

P
 450

B
T

S
 4141N

P
aram

eter an
d

 C
o

n
d

itio
n

s
S

ym
b

o
l

V
alu

es
V

alu
es

U
n

it
at T

j  =
 25 °C

, V
bb  =

 24 V
 unless otherw

ise specified
m

in
typ

m
ax

m
in

typ
m

ax

O
p

eratin
g

 P
aram

eters
O

perating voltage
T

j  =
 -40...125°C

V
bb(on)

12
--

40
12

--
45

V
U

ndervoltage shutdow
n

T
j  =

 -40...125°C
V

bb(under)
7

--
10,5

7
--

10,5
V

U
ndervoltage restart

T
j  =

 -40...125°C
V

bb(u rst)
--

--
11

--
--

11
V

U
ndervoltage hysteresis

∆
V

bb(under)
--

0,4
--

--
0,5

--
V

S
tandby current

T
j  =

 -40...tbd°C
T

j  =
 125°C

1
)

Ibb(off)
----

10--
2550

----
10--

2550

µA

O
perating current, V

IN  =
 high

T
j  =

 -40...125°C
IG

N
D

1
1,6

1
1,6

m
A

Leakage output current ( included in Ibb(off)  )
V

IN
 =

 0 V
 

T
j  =

 -40...125°C
IL(off)

--
--

2
--

tb
d

10
µA

1
)  higher current due tem

perature sensor



D
eltash

eet B
T

S
 4141N

 – B
S

P
 450

6
2001.05.29

E
lectrical C

h
aracteristics

B
S

P
 450

B
T

S
 4141N

P
aram

eter an
d

 C
o

n
d

itio
n

s
S

ym
b

o
l

V
alu

es
V

alu
es

U
n

it
at T

j  =
 25 °C

, V
bb  =

 24 V
 unless otherw

ise specified
m

in
typ

m
ax

m
in

typ
m

ax

P
ro

tectio
n

 F
u

n
ctio

n
s

Initial peak short circuit  current lim
it

T
j  =

 -40°C
T

j  =
 25°C

T
j  =

 125°C

IL(lim
)

----
0,7

--
1,5--

2,4----

----
0,7

--
1,5--

1,9----

A

O
utput clam

p (inductive load sw
itch off)

at V
out =

 V
bb  - V

O
N

(C
L)

V
O

N
(C

L)
--

72
--

63
65

68
V

O
vervoltage protection

T
j  =

-40...+
125°C

V
bb(A

Z
)

48
--

--
47

--
--

V

T
herm

al overload trip tem
perature

T
jt

135
150

--
135

--
--

°C
T

herm
al hysteresis

∆
T

jt
--

10
--

--
10

--
K



D
eltash

eet B
T

S
 4141N

 – B
S

P
 450

7
2001.05.29

E
lectrical C

h
aracteristics

B
S

P
 450

B
T

S
 4141N

P
aram

eter an
d

 C
o

n
d

itio
n

s
S

ym
b

o
l

V
alu

es
V

alu
es

U
n

it
at T

j  =
 25 °C

, V
bb  =

 24 V
 unless otherw

ise specified
m

in
typ

m
ax

m
in

typ
m

ax

In
p

u
t

C
ontinuous input voltage

T
j  =

 -40...125°C
V

IN
-3,0

--
V

bb
-3,0

--
V

bb
V

Input turn-on threshold voltage
T

j  =
 -40...125°C

V
IN

(T
+

)
--

--
3,0

--
--

3,0
V

Input turn-off threshold voltage
T

j  =
 -40...125°C

V
IN

(T
-)

1,82
--

--
1,82

--
--

V

Input threshold hysteresis
∆

V
IN

(T
)

--
0,1

--
--

0,3
--

V
O

ff state input current
T

j  =
 -40...125°C

IIN
(off)

20
--

--
20

--
--

µA

O
n state input current

T
j  =

 -40...125°C
IIN

(on)
--

--
110

--
--

110
µA

Input resistance
R

I
1,5

2,8
3,5

--
3

--
kΩ

R
everse B

attery
R

everse battery
1

)
-V

bb
--

--
30

--
--

tb
d

V
C

ontinious reverse drain current
IS

--
--

1
--

--
tb

d
A

D
rain source diode voltage

-V
O

N
--

--
1,2

--
0,6

--
V

1
)  R

equires 150 Ω
 resistor in G

N
D

 connection. R
everse load current (through intrinsic drain-source diode)

is norm
ally lim

ited by the connected load.



Deltasheet BTS 4141N – BSP 450

8 2001.05.29

Package:

all dimensions in mm.

SOT 223:

Published by
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Bereichs Kommunikation
St.-Martin-Strasse 76,
D-81541 München
© Infineon Technologies AG 1999
All Rights Reserved.

Attention please!

The information herein is given to describe certain components and shall not be considered as warranted characteristics.

Terms of delivery and rights to technical change reserved.

We hereby disclaim any and all warranties, including but not limited to warranties of non-infringement, regarding circuits,
descriptions and charts stated herein.

Infineon Technologies is an approved CECC manufacturer.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest Infineon
Technologies Office in Germany or our Infineon Technologies Representatives worldwide (see address list).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types in question please
contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express written approval of
Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure of that life-support
device or system, or to affect the safety or effectiveness of that device or system. Life support devices or systems are intended
to be implanted in the human body, or to support and/or maintain and sustain and/or protect human life. If they fail, it is
reasonable to assume that the health of the user or other persons may be endangered.


