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Automotive MOSFET

Optimos™ 7 Power-Transistor
a ROHS /~ ’ % ¢

Infineon Automotive Quality
—‘ Qualified

Features

* OptiMOS™ power MOSFET for automotive applications
* N-channel - Enhancement mode - Logic Level

» Extended qualification beyond AEC-Q101

* Enhanced electrical testing

* Robust design

e MSL1 up to 260°C peak reflow

* 175°C operating temperature

* RoHS compliant

* 100% Avalanche tested

Potential Applications
General automotive applications.

Product Validation
Qualified for automotive applications. Product validation according to AEC-Q101.

infineon

PG-TDSON-8-57

Product Summary
Vps 40 |v
Rbson), M1 256 | mQ
Rbs(on), M2 504 | mQ
Ip (chip limited) M1 127 A
Ip (chip limited) M2 65 A
Pin Assignment
Function Symbol Pin
Gate M1 Gl 1
Source M1, Drain M2 S1,D2 2,3
Gate M2 G2 4
Source M2 S2 5,6
Drain M1 D1 7,8
Type Package Marking
IAUCNO04S7L025AH PG-TDSON-8-57 7N4L02AH
Data Sheet Please read the Important Notice and Warnings at the end of this document Rev. 1.0
www.infineon.com/mosfets 2025-04-11
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Optimos™ 7 Automotive Power MOSFET, 40V

IAUCNO4S7L025AH

Maximum Ratings

at Tj=25°C, unless otherwise specified

infineon

Value
Parameter Symbol Conditions Unit
M1 M2

Continuous drain current Ip ‘(GS.: 10 V’lg)hlp 127 65 A

limitation™

Ves=10V, DC current 100 65

Ta = 100°C, VGS =10 V, RthJA

on 252p2’3) 20 14
Pulsed drain current? Ip putse T¢=25°C, t, =100 ps 349 149
Avalanche energy, single pulse2 Eas Ip,m1=38A,Ipm=14A 58 25 mJ
Avalanche current, single pulse Ins - 75 27 A

- +16 \Y
Gate source voltage Vs

Limited to duty factor of 1% +20
Power dissipation Piot Tc=25°C 75 40 w
Operating temperature T; - -55...+175 °C
Data Sheet 3 Rev. 1.0
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Optimos™ 7 Automotive Power MOSFET, 40 V

IAUCNO4S7L025AH

Thermal Characteristics>

)

infineon

. Values .
Parameter M1/M2 | Symbol Conditions - Unit
min. typ. | max.
Thermal resistance, junction - ML Renic - _ ~ 2 K/W
case M2 - - 3.7
Thermal resistance, junction - ML | Rinsa - _ 41 ~
ambient” M2 B 43 ~
Electrical characteristics
at T=25 °C, unless otherwise specified
. Values .
Parameter M1/M2 | Symbol Conditions - Unit
min. | typ. | max.
Static characteristics
. M1 _
Drain-source breakdown v Ves=0V, 40 ~ _ v
voltage M2 (BIDSS 1/ =1mA
M1 VGS: VDS,ID:25 },lA 1.2 1.5 1.8
Gate threshold voltage V Gs(th)
M2 Ves=Vps,Ip=10 UA 1.2 1.5 1.8
M1 VDS:4OV7 VGSZOV,
Ti=25°C? B B S
M2 J
Zero gate voltage drain current I bss
M1 VD5=40V,)V65=0V, - - 6
— 10002
M2 T;=100°C B B 3
M1
Gate-source leakage current I gss Vegs=16V,Vps=0V - - 100 |nA
M2
M1 Ves=4.5V,/p=50A - 3.04 | 343 [mQ
Drain-source on-state M2 o Ves=4.5V,Ip=30A - 6.46 7.49
. DS(on)
resistance M1 Ves=10V,/p=50A - 2.34 | 2.56
M2 Ves=10V,/Ip=30A - 4.46 5.04
M1 - - 1.4 - Q
Gate resistance” Rg
M2 - - 2 -
Y practically the current is limited by the overall system design including the customer-specific PCB.
2 The parameter is not subject to production testing - specified by design.
* Device on 2s2p FR4 PCB defined in accordance with JEDEC standards (JESD51-5, -7). PCB is vertical in still air.
Data Sheet 4 Rev. 1.0
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Optimos™ 7 Automotive Power MOSFET, 40 V
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IAUCNO04S7L025AH
. Values Unit
Parameter M1/M2 | Symbol |Conditions -
min. typ. | max.
Dynamic Characteristics?
M1 - 1937 | 2518 |pF
Input capacitance Ciss
M2 - 704 915
M1 = = - 970 1261
Output capacitance C oss V_GS 0V, Vps =20V,
M2 f=1MHz - 349 | 454
M1 - 35 53
Reverse transfer capacitance Coss
M2 - 16 24
M1 - 4.5 - ns
Turn-on delay time td(on)
M2 - 2.5 -
M1 - 10 -
Rise ti t
Isetime M2 | " Vop=20V, Ves =10V, } 6 _
ID,M1:50A;ID,M2:30A;
M1 R:=350 - 21 -
Turn-off delay time td(off) ¢
M2 - 9 -
M1 - 25 -
Fall time ts
M2 - 12 -
Gate Charge Characteristics?
M1 - 5.5 7.2 nC
Gate to source charge Qs
M2 - 2.1 2.7
M1 - 5.1 1.7
Gate to drain charge Qg
M2 Voo =20V, /p v =50 A, - 19 | 29
M1 ID,M2:30A,VGS=0tOlOV _ 29 38
Gate charge total Qq
M2 - 11 14
M1 - 2.8 - Vv
Gate plateau voltage V plateau
M2 - 3 -
Reverse Diode
Diode continuous forward M1 o - - 100 |A
2) Is Tc=25°C
current M2 - - 65
. ) M1 - - 349
Diode pulse current I's pulse T¢=25°C,t,=100 s
M2 - - 149
M1 = = - 0.87 | 1.02 |V
Diode forward voltage Vsp Vs _OV’ ', - SOOA’
M2 IFm2=30A,T;=25°C - 0.87 | 1.02
Reverse recovery time? to Ve=20V,/r=50A - 23 35 ns
M1 ; ’
Reverse recovery charge?” Qn dig/dt =100 A/us - 8 16 [nC
Reverse recovery time” ter Vg=20V,/;=50A - 6 9 ns
M2 ; ’
Reverse recovery charge?” Qu dig/dt =100 A/ps - 0.5 1 nC
Data Sheet 5 Rev. 1.0
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Optimos™ 7 Automotive Power MOSFET, 40 V

IAUCNO4S7L025AH

infineon

Electrical characteristics diagrams

1 Power dissipation M1
Piot =f(Tc); Ves =6V
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3 Drain current M1

Io=f(Tc); Ves =6V
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T« Chip limit
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S
N
\
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2 Power dissipation M2
Piot =f(Tc); Vas = 6V

50

40

301

Piot [W]

20

10 1

0 25 50 75 100 125 150 175 200

Tcl°C]
4 Drain current M2
Ip=1(T¢); Vgs =6V
80
DC current
60 A
2 20+
2
20 A
0 . . . . . . X
0 25 50 75 100 125 150 175 200
Tcl°C]
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Optimos™ 7 Automotive Power MOSFET, 40 V

IAUCNO4S7L025AH
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5 Safe operating area M1

Ip =f(Vps); Tc =25 °C; D = 0; parameter: t,,

1000

lus

100 1

10 1

Ip [A]

0.1
0.1 1 10

Vps [V]

7 Max. transient thermal impedance M1

Zynjc = f(tp); parameter: D= t,/T

100

10t

100 == 0.5

s 0.1

Zinyc [K/W]

L0.05
10—1 4

/‘?

single pulse

1072 . . . .
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Data Sheet

6 Safe operating area M2

Ip =f(Vbs); Tc =25°C; D =0; parameter: t,,

1000

1us

100 A

10 1

Ip [A]

0.1
0.1 1 10 100

Vps [V]

8 Max. transient thermal impedance M2

Zynyc =f(tp); parameter: D=tp/T

10!
o 0.5
100
g Lo
2
% ’0‘05
N
10-1 0.01
single pulse
1072 T T T T T
106 1075 1074 1073 1072 107 10°
tp[s]
7 Rev. 1.0
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Optimos™ 7 Automotive Power MOSFET, 40 V In f| neon

IAUCNO4S7L025AH
9 Typ. output characteristics M1 10 Typ. output characteristics M2
Ip =f(Vps); Tj =25 °C; parameter: Vs Ip =f(Vps); Tj =25 °C; parameter: Vs
700 ] 400 /
/ A% 7V
oV
600
oV
5/ m—
300
500
5/ m—
400 T 4.5\ =
o [=]
- - 4.5V ==
300
4 \/ v
200 - 4 —
100 -
3.5V
3.5V
100 -
g, T T T T T 0 T T T T T
(] 1 2 3 4 5 6 0 1 2 3 4 5 6
Vps [V] Vps [V]
11 Typ. drain-source on-state resistance M1 12 Typ. drain-source on-state resistance M2
Rps(on) =f(Ip); Tj = 25 °C; parameter: Vs Rps(on) =f(lp); T; =25 °C; parameter: Vs
5.4 15.8
13.8 -

-~

35V

4.2 11.8
3.5V
=) =)
E E
z T 9.81
7 e 4\ 2
[~} [=]
-4 -4
45V
3.01 7.8- 4ve—"1
5V
4.5\ se——
Vv 5V
10V 5.8
TV
10V
1.8 ! ! ! ! 3.8 ! ! ! ! !
0 20 40 60 80 100 0 10 20 30 40 50 60
Ip [A] Ip [A]
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Optimos™ 7 Automotive Power MOSFET, 40 V
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13 Typ. transfer characteristics M1

Ip =f(VGs); Vbs =6 V; parameter: T;

400

300

200 1

Ip [A]

100 1

1.5 20 25 3.0 35 4.0 45
Vas [V]

15 Typ. drain-source on-state resistance M1

Rps(on) = f(T)); parameter: Ip, Vgs

5.0

5.5

5.5

5.14

4.7

RDS(on) [ma]
w o owoa
[%,] © w

w
[
L

2.7
2.3
1.9
1.5 r ; . ! !
-60 -20 20 60 100 140
T[°C]
Data Sheet
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14 Typ. transfer characteristics M2
Ip =f(VGs); Vbs =6 V; parameter: T;

160

sl

140 1

120 1

100

Ip [A]

80 -

60

40 -

20

1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Vgs [V]

16 Typ. drain-source on-state resistance M2

Rps(on) = f(T}); parameter: Ip, Vs

12

11 1

10 1

Rps(on) [MmQ]

-60 -20 20 60 100 140 180
Ti[°C]
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Optimos™ 7 Automotive Power MOSFET,
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Electrical characteristics diagrams
17 Typ. gate threshold voltage M1

Vis(th) =f(Tj); Vs = Vips; parameter: Ip

2.5
2.0 1
250pA
1.5
=z
E 25pA
["2])
O
>
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0.0 : . : . |
-60  -20 20 60 100 140 180
T;[°C]
19 Typ. capacitances M1

C=f(Vps); Vgs=0V; f=1MHz

104

Ciss
103 4
Coss

[y
2
(0]
102 4
Crss
10! . ! !
0 10 20 30 40
Vps [V]
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18 Typ. gate threshold voltage M2

VGS(th) = f(T]), VGS = VDS§ parameter: ID

2.5
2.0
100pA
1.5
2
g 10pA
w
O
>
1.0
0.5 -
0.0 r . . . ;
-60 -20 20 60 100 140 180
T;[°C]
20 Typ. capacitances current M2
C=1(Vps); Vgs=0V; f=1MHz
10*
103 Ciss
Coss
™
2102 1
o
10! 4 Crss
10° T - -
0 10 20 30 40
Vps [V]
10 Rev. 1.0

2025-04-11



o _.
Optimos™ 7 Automotive Power MOSFET, 40 V In f| neon
IAUCNO4S7L025AH

21 Typ. forward diode characteristics M1 22 Typ. forward diode characteristics M2

Ir=1(Vsp); parameter: T; Ir=1(Vsp); parameter: T;

103 103
102 - 102 -
< <
10* - 10* -
175°C 25°C
/ 175°C 25°C
10° - - - - - 10° - / - l - -
0.2 0.4 0.6 0.8 1.0 1.2 1.4 0.2 0.4 0.6 0.8 1.0 1.2
Vsp [V]

23 Typ. avalanche characteristics M1 24 Typ. avalanche characteristics M2

Ias =f(tav); parameter: Tstart) Ias =f(tav); parameter: T(start)

102 102
25°C
100°C
150°C

=z z 25°C

= 10* 4 = 10' A 100°C

= = 150°C

10° - - 10° T
10° 10! 102 103 10° 10 102 103
tav [us] tav [psl
Rev. 1.0
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25 Typical avalanche energy M1
Eas =1(T}); parameter: Ip
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27 Drain-source breakdown voltage M1
V(grpss =f(T}); Ip=1mA
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26 Typical avalanche energy M2

Ens =1(T)); parameter: Ip

50
40 - A
30 -
E
9 \
w
20 1 14A
10 \27\
o . :
25 75 125 175
T;[°C]
28 Drain-source breakdown voltage M2
Vgrpss =f(Tj); Ip=1mA
44
43
42
S 41+
o
8
8
> 40 -
391
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37 . : : 1 :
-60 -20 20 60 100 140 180
T;[°C]
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29 Typ. gate charge M1

Vs =f(Qgate); Ip = 50 A pulsed; parameter: Vpp

30 Typ. gate charge M2

Vs =f(Qgate); Ip = 30 A pulsed; parameter: Vpp

10

Ves [V]

20V

32v

10

20 30
ante [nC]

31 Gate charge waveforms M1, M2

Qg

v

Data Sheet

Qgs

40

13

Ves [V]

10

20V

32v

ante [nc]

16
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Package Outline
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1) Excluded mold flash

2) Removal on mold gate: Intrusion 0.1mm, Protrusion 0.1mm

3) Lead length up to anti flash line

All dimensions are in units mm

The drawing is in compliance with ISO 128-30, Projection Method 1 [G@]
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Revision History

Revision Date Changes
Revision 1.0 2025-04-11 Final Data Sheet
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All Rights Reserved.

Do you have any questions about any
aspect of this document?

Email: erratum@infineon.com
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IMPORTANT NOTICE

The information given in this document shall in no event be
regarded as a guarantee of conditions or characteristics
("Beschaffenheitsgarantie").

With respect to any examples, hints or any typical values
stated herein and/or any information regarding the
application of the product, Infineon Technologies hereby
disclaims any and all warranties and liabilities of any kind,
including without limitation warranties of non-infringement of
intellectual property rights of any third party.

In addition, any information given in this document is subject
to customer's compliance with its obligations stated in this
document and any applicable legal requirements, norms and
standards concerning customer's products and any use of the
product of Infineon Technologies in customer's applications.
The data contained in this document is exclusively intended
for technically trained staff. It is the responsibility of
customer’s technical departments to evaluate the suitability
of the product for the intended application and the
completeness of the product information given in this
document with respect to such application.

For further information on technology, delivery terms and
conditions and prices, please contact the nearest Infineon
Technologies Office (www.infineon.com).

WARNINGS

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

Except as otherwise explicitly approved by Infineon
Technologies in a written document signed by authorized
representatives  of Infineon  Technologies, Infineon
Technologies’ products may not be used in any applications
where a failure of the product or any consequences of the use
thereof can reasonably be expected to result in personal
injury.
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