
Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft’s
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges,or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

ExPD (Excellent Power Device)

Lamp-, solenoid-, and motor-driving Applications

Ordering number:ENN6040A

TND020F, TND020MP

SANYO Electric Co.,Ltd.  Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN

12501TS TA-3184/51099TS (KOTO)  TA-1735, 1746  No.6040–1/4

Absolute Maximum Ratings at Ta = 25˚C

Features
 · N-channel MOSFET built in.
 · Overheat protection.
 · Overcurrent protection.
 · Overvoltage protection.

Electrical Characteristics at Ta = 25˚C

Package Dimensions
Unit:mm
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Package Dimensions
Unit:mm

2145

                   [TND020MP]

˚C

˚C

˚C

Continued on next page.

0.5

0.6
0.5

5.0
6.0

6.
0

3.
0

8.
5

14
.0

4.7

1.451.45

1 2 3

0.5

10.5

1.2

1.6
0.5

2.5 2.5

4.5

1.2 1.4
2.6

8.
5

1.
0

7.
5

1.9

0.5

1 2 3

1 : GND

2 : OUT

3 : IN

SANYO : FLP

1 : GND

2 : OUT

3 : IN

SANYO : MP

retemaraP lobmyS snoitidnoC sgnitaR tinU

egatloVecruoS-ot-niarD V SD )CD( 06 V

)egarevA(tnerruCtuptuO
IO )CD( F020DNT 52.2 A

IO )CD( PM020DNT 0.2 A

egatloVtupnI V NI 01+ot3.0– V

noitapissiDrewoPelbawollA
PD F020DNT 5.1 W

PD PM020DNT 0.1 W

erutarepmeTgnitarepO rpoT 051+ot04–

erutarepmeTnoitcnuJ jT 051

erutarepmeTegarotS gtsT 051+ot55–

retemaraP lobmyS snoitidnoC
sgnitaR

tinU
nim pyt xam

egatloVpmalCecruoS-ot-niarD V SD pmalc V NI I,0= O Am1= 06 V

tnerruCFFO-tuptuO
I SSD )1( V NI V,0= SD V05= 001 Aµ

I SSD )2( V NI V,0= SD V21= 01 Aµ

egatloVdlohserhTtupnI V NI )ht( V SD I,V5= O Am1= 0.1 5.2 V

ecnatsiseRNOecruoS-ot-niarD R SD )no( V NI I,V5= O A1= 2.0 Ω



TND020F, 020MP

No.6040–2/4

˚C

Continued from preceding page.

retemaraP lobmyS snoitidnoC
sgnitaR

tinU
nim pyt xam

tnerructupnINO-tuptuO I NI V NI V5= 52.0 6.0 Am

erutarepmeTgnitceteDtaehrevO )ds(jT V NI I,V5= O A1= 551 561

tnerruCgnitceteDtnerrucrevO sI V NI V5= 52.2 3 57.3 A

egatloVpmalCtupnI V NI pmalc I NI Am5= 01 V

OUT

GND

IN Gate shutdown

Overcurrent
protection

Overheat
protection

ESD
protection

Overvoltage
protection

La
tc

h

*Note:
1.Shutdown state will be kept after overheat and overcurrent protections operation and the system will be reset when

the input voltage goes to or below the reset voltage (1.0V).
2.Overheat detecting temperature value is not a guarantee value but for reference only.

Block Diagram

RDS(on) - Ta RDS(on) - VIN

I IN - Ta I IN - VIN
VIN=5V

5V

6VVIN
=4V

IO=1A IO=1A

25°C

–40°C

Ta=85°C

0.05

0

0.1

0.15

0.2

0.25

0.3

-25 0 25 50 75 100 125 150-50

0.05

0

0.1

0.15

0.2

0.25

0.3

0 1 2 3 4 5 6 7 8 9 10

0.1

0.2

0.3

0.4

0.5

0.6

0
-50 -25 0 25 50 75 150125100

Ta=25°C

0 1 2 3 4 6 75 118 109

0.2

0.4

0.6

0.8

1.0

0

0.1

0.3

0.5

0.7

0.9

Ambient Temperature, Ta – ˚C

Ambient Temperature, Ta – ˚C

D
ra

in
-t

o-
So

ur
ce

 O
N

 R
es

is
ta

nc
e,

R
D

S
(o

n)
 –

Ω

Input Voltage, VIN – V

Input Voltage, VIN – V

D
ra

in
-t

o-
So

ur
ce

 O
N

 R
es

is
ta

nc
e,

R
D

S
(o

n)
 –

Ω

In
pu

t C
ur

re
nt

,I
IN

–
m

A

In
pu

t C
ur

re
nt

,I
IN

–
m

A

Protection operation

Normal operation



TND020F, 020MP

No.6040–3/4

Tj(sd) - VIN

PD - Ta

-20 0 20 40 60 80 100 120 140 160-40

0 1 2 3 4 6 75 118 109

150

160

170

180

190

200

140

0.2

0.4

0.6

0.8

1.0

1.2

0

PD - Ta

0

0.5

1.0

1.5

2.0

-20 0 20 40 60 80 100 120 140 160-40

TND020F

TND020MP

VDS,clamp - Ta VIN(th) - Ta

VIN=0
IO=1mA

VDS=5V
IO=1mA

0

10

20

30

40

50

60

70

80

-25 0 25 50 75 100 125 150-50
0

0.5

1.0

1.5

2.0

2.5

-50 -25 0 25 50 75 150125100

Ambient Temperature, Ta – ˚C Ambient Temperature, Ta – ˚C

C
la

m
p 

V
ol

ta
ge

,V
D

S 
cl

am
p

–
V

T
hr

es
ho

ld
 V

ol
ta

ge
,V

IN
(t

h)
–

V

Input Voltage, VIN – V

O
ve

rh
ea

t D
et

ec
tin

g 
T

em
pe

ra
tu

re
,T

j(
sd

)
–

°C

Ambient Temperature, Ta – ˚C

A
llo

w
ab

le
 P

ow
er

 D
is

si
pa

tio
n,

P D
–

W

Ambient Temperature, Ta – ˚C

A
llo

w
ab

le
 P

ow
er

 D
is

si
pa

tio
n,

P D
–

W

I s - Ta I s - VIN

5V

4V

VIN
=6V

Ta=25°C

-25 0 25 50 75 100 125 150-50
0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

5.0

4.0

4.5

0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

5.0

4.0

4.5

2 3 4 5 6 7 8 9 10 11

Ambient Temperature, Ta – ˚C Input Voltage, VIN – V

O
ve

rc
ur

re
nt

 D
et

ec
tin

g 
C

ur
re

nt
,I

s
–

A

O
ve

rc
ur

re
nt

 D
et

ec
tin

g 
C

ur
re

nt
,I

s
–

A



Specifications of any and all SANYO products described or contained herein stipulate the performance, 
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device, 
the customer should always evaluate and test devices mounted in the customer's products or equipment.

SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could 
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

In the event that any or al l  SANYO products(including technical data,services) described or 
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be expor ted without obtaining the expor t l icense from the authorit ies
concerned in accordance with the above law.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co. , Ltd. 

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of January, 2001. Specifications and information herein are subject 

to change without notice.
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Operation Description

1.The output power MOSFET will be turned on when the input voltage exceeds the input threshold voltage (5V is
recommended), and then the lamp will be turned on by the current flowing to the lamp.Conversely, the output
power MOSFET will be turned off when the input voltage goes below the input threshold voltage, and then the
lamp will be turned off.

2.The internal overcurrent protection function shuts down the output power MOSFET when output current of at
least the overcurrent detecting current value flows at load short. Besides, if the device temperature exceeds the
allowable power dissipation, overheat protection function protects the power switch from being broken down by
shutting down the MOSFET when Tj comes to 165˚C (typical).

3.Shutdown state will be kept after overheat and overcurrent protections operation and the system will be reset
when the input voltage goes to or below the reset voltage (1.0V).

4.As an example of application circuit, DC voltage can also be controlled as a solenoid drive.

Sample Application Circuit Another Sample Application Circuit
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