(BwD) igﬁ

40V, 1.4 mohm N-channel standard level MOSFET

Features

G

High Speed Smooth Switching
A SRV

Excellent Qg X Rps(on) (FOM)

e 7 B4 it Jog K1 4

Very Low On-Resistance Rps(on)
IS8 FL BH

100% Avalanche Tested
100%3# 1 55 A Ik
Maximum Junction Temperature of 175°C
B 4iim175°C

AEC-Q101 Qualified

FFf AEC-Q101 FrifE
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Simplified Outline

Graphic Symbol
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Applications
A
* Powertrain Management !

B 1 58 I_T_I_\
* Solenoid and Motor Drivers |i| 2 3

FL 1 1) T AT 9K 50 s s S
* Window Control

TEE
* Other Automotive Applications

HAR =N H

Part Number Vps[V] Rpson max[MQ] ibtAl] Marking Package
itk IR-TR AR B FE A TR Frid S
BMSEO014TN4M 40 1.4 293 014TN4AM PDFN5x6-8L
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Maximum Rated Values
BRAPEE
Parameter Symbol Conditions Value Unit
S il *MF (= X
Drain-Source Voltage v To225°C 40
I VB U i -
Gate-Source Voltage v T.e25°C 20 v
MR- L R -
Drain Current .
R Io Tc=25C 293
Drain Current L Te=100C 207 A
TR R
Pulsed Drain Current o
SR L7 Ip,pulse tp limited by Tjmax 1172
Ves=10V,
Single Pulse Avalanche Energy £ \;DD_=2250(\2/, 400 )
NN e As 6=25Q),
Bk i e L=0.5mH,
Tc=25C
Power Dissipation Py Tee25C 14 W
IR AE AL D)
Maximum Junction Temperature T s
B e S i ’
Operating Junction Temperature T 55 4175 .
TARSHER
Storage Temperature Tere 55 +175
fifi A0
Thermal Resistance
#4BH
Parameter Symbol Max. Unit
23 ik RAHE DA
Thermal Resistance, Junction to Case Renge 0.7 /W
45 e AE
Thermal Resistance, Junction to Ambient, linch? 20z copper plate FR4 ' .
S-SRI, 1 P79t 2 B 9 FRA Rt 49 Sl
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Electrical Characteristics (T; = 25°C unless otherwise specified)
AR (T,=25°C, BRIAREEHIAE)
Value
Parameter Symbol Conditions & Unit
¥ #s %14 Min. Typ. Max. =X iy
B/ME | BRUME | B&KME
Static Characteristics
I?rain-Sou rce Breakdown Voltage BVose Ves=0V, I5=250piA 40 ) ) v
T AR -5 AR o 7 R S
Zero Gate Voltage Drain Current | Vps=40V, | T=25C - - 1 A
ML 0 A P37 | Va0V | T=125C - - 100 g
Gate-Source Leakage Current less Ves=420V, Vos=0V. ) ) £100 A
- e L LA '
Drain-Source On-State Resistance Roston Ves=10V, Ip=25A ) 11 14 "
- Y53 25 L P ’
Gate Threshold Voltage Vs Vos=Vos, Io=2500A 4 30 36 v
R RIENCEVAN '
Dynamic Characteristics
AR
Input Capacitance Co ] o~ ]
PN
Output Capacitance c \76:_20(:('/ 1308 of
it e ] ]
Reverse Transfer Capacitance F=IMHz
REEEE Ces ' o '
Gate Resistance R f=1MHz ) D ) a
AR F ’
Total Gate Charge
MR 24 i 2 Qgitot) - 65.7 -
Gate-Source Charge Vos=20V,
T -JE 2 15 Qgs [p=25A, - 22.1 - nC
Gate-Drain Charge e tov
M- R s I
ey iR WI-D06F08-H-1281 fsA A/ FR 3 of 11
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Switching Characteristics (T, = 25C)
FrREEE (T,=25C)
Value
Parameter Symbol Conditions & Unit
2H /e ¥4 Min. Typ. Max. Bahr
B/ME | BARUE | BRRME

MOSFET Characteristics
MOSFET 4&4%
Tl{rr\-On Delay Time taton ) a4 )
TV SE 3R B (7]
Rise Time Vps=20V,
b i o Ib=25A, ) 40 )
Turn-Off Delay Time Ves=10V, ns
et 3 3R 1 17] Pk Re=100 ’ % ’
Fall Time
T “ ’ 43 '
Source-Drain Diode Characteristics
BRIl AR itk
Forward Voltage Veo Ves=0V, ) 0.8 12 v
1E ) B ls=25A
Reverse Recovery Time Ves=0V,

‘ ter - 42 - ns
S A P ) Is=25A,
Reverse Recovery Charge Vps=20V,
RS | didt=100a/p ' * "
YR WI-D06F08-H-1281 JRA.AM Rk 4 of 11
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Characteristics Diagrams

R T 4%

200 200
V=6V s Vge=5.5V s
e Condition: o Condition:
1804 o 180 4 o o
Vol T,=25°C T7175°C
160 4 V.28V 160 4
Ves=7V Ves=5.5V

140 4

140 4

Vs=6.5V

=
N
S
!
[
N
S
!

®
3
L

1DS,Drain-Source Current(A)
5
x B
3 8

IDS,Drain-Source Current(A)
i
5
8

60 V=5V 60
40 ~ 404
2 V=45V 20 V=V
o T T T T T o T T T T T
0 0.5 1 15 2 245 3 0 0.5 1 15 2 245 |
VDS, Drain-Source Voltage(V) VDS, Drain-Source Voltage(V)
Figure 1. Typical Output Characteristics(T)=25C) Figure 2. Typical Output Characteristics(T,)=175C)
200 200
Ves=6V. - o
Condition: Condition:
180 = 180
Tj=-55°C Vps=10V
160 160
Vos=10V
L0+ Ves=8V §—140 1
g g
‘e: 1204 5 1204
81001 8100
3 3
(-] (<]
D 80 9 80
W £
g g
G 60 8 607 T=175°C
[y A J
= 40 //’ﬁisl— e . T,=25°C
20 204
Vs=4.5V
o T T T T T 0 T T T T T T T T
0 0.5 1 15 2 245 | 7| 25 3 3.5 4 45 5 55 6 6.5 7
VDS, Drain-Source Voltage(V) VGS,Gate-Source Voltage{V)
Figure 3. Typical Output Characteristics(T,=-55C) Figure 4.Typical Transfer Characteristics
10 4
o] Condition: Condition:
los=25A T,=25°C
1.84
i
g 7 [} V=7V
£ E16- N DS —
S e A I I S N e =
il 8
A 54 A 144
& &
§ S
= =124
2 31 9 V=10V
w w
a a
= T,7175°C =
14
A 1-25°C
T,=-55°C
0 T T T T T T T T T 0.8 T T T T T T T T T
0 2 4 6 8 10 b 4 14 16 18 20 0 20 40 60 80 100 120 140 160 180 200
VGS,Gate-Source Voltage(V) IDS,Drain-Source Current(A)
Figure 5. Typical On-Resistance vs. Gate-Source Figure 6. Typical On-Resistance vs. Drain-Source
Voltage Current

P WI-D06F08-H-1281 FZ.AN TR 50f 11
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RDSON,On Resistance(mQ)
N

054
Conditions:
V=10V
1ps=25A
0 T T T T T T T T T
75 50 25 0 25 50 75 100 125 150 175
TJ,Junction Temperature(°C)
Figure 7. Typical On-Resistance vs. Junction
Temperature
50
S 494
o
o
8 48
S
< 47
2
o
T 46
©
o
0 45
Q
g
3“1
w
<
£ 43
a
v 1
§ Conditions:
o 41 lps=250uA
V=0V
40 T T T T T T T T T
75 50 25 0 25 50 75 100 125 150 175

TJ,Junction Temperature(°C)

Figure 9. Typical Drain-Source Breakdown Voltage
vs. Junction Temperature

1000
Condition:
Ves=0V
=z
=
€100 -
Q
=
3
[s]
ic
o
o
Q
Q
I~
3 10
wu
a
@
T,=175°C T,=25°C
1 T T T 1 T T
03 0.4 05 0.6 0.7 08 0.9 1 14 12

VSD,Source-Drain Voltage(V)

Figure 11. Typical Source-Drain Diode Forward
Characteristics
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VTH,Gate Threshold Voltage(V)
~
&

N
@

1,=500uA

Condition:

Vos=Ves
T

-75 -50 -25 0 25 50 75 100 125 150 175

o 4 e
N o o

VSD,Source-Drain Voltage(V)
S
&

TJ,Junction Temperature(°C)

Figure 8. Typical Gate Threshold Voltage vs.
Junction Temperature

Condition:

V=0V
;

-75 -50 -25 0 25 50 75 100 125 150 175

10000

1000

Capacitance{pF)

[y
Q
3

10

TJ,Junction Temperature(°C)

Figure 10. Typical Source-Drain Diode Forward
Voltage vs. Junction Temperature

ciss
| Coss
Css
Conditions:
f=1MHz
T=25C
T T T T T T T
0 5 10 15 20 25 30 35 40

VDS, Drain-Source Voltage(V)

Figure 12. Typical Capacitance Characteristics

P WI-DO6F08-H-1281
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VGS,Gate-Source Voltage(V)

250

200

8(A)

150

Current Ratin,

=
1)
3

50

10000

1000

ey
o
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IDS,Drain-Source Current(A)
5

-

EbIrsE
FFE

Conditions:
Ips=25A
Vbs=20V
T,=25°C

0 10 20 30 40 50 60 70
QG,Gate Charge(nC)

Figure 13. Typical Gate Charge Characteristics

0 2‘5 5‘0 7‘5 1(‘)0 1;5 1;0 175
TC,Case Temperature(°C)
Figure 15. Maximum Current Derating

Operation in This Area is
Limited by RDSON

\ 1us
i \ 10us
100us
Ims
DC
] Conditions:
T=25°C
Single Pulse
01 I1 1|0 100

VDS, Drain-Source Voltage(V)

Figure 17. Forward Biased Safe Operating Area
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100000
Conditions:
Single Pulse
1=25C

o000 ]
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.2
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Q

H

21000 4

[a)

o

100 T T T T T
0.000001 0.00001 0.0001 0.001 0.01 0.1 1

Pulse Width(s)

Figure 14. Maximum Single Pulse Power Dissipation

250

200 A

1501

100 4

Power Dissipation(W)

50

0 T T T T T T
0 25 50 75 100 125 150 175

TC,Case Temperature(°C)

Figure 16. Maximum Power Derating

ZthJC,Thermal Impedance(°C/W)

Single Pulse

0.01 T T T T T
0.000001 0.00001 0.0001 0.001 0.01 01 1

Pulse Width(s)

Figure 18. Maximum Transient Thermal Impedance
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Test Circuits & Waveforms
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Figure 1. Switching Time Test Circuit

Switching Time

. 10%

- td(on)
P

Figure 2. Switching Time Waveform

Vos &} DUT L

Isp o—— —— Voo
Re EE Same Model as DUT

Figure 3. Source-Drain Diode Recovery Test Circuit

Source-Drain Diode Recovery

Isp

kot >
\ \

>~ 10%]
W o

=~ Irm

Figure 4. Source-Drain Diode Recovery Waveform

L HSW
VDS o VYN o_?—c
Ip o—
Vas
R - 1
S EE DUT & — Voo

Figure 5. Unclamped Inductive Load Test Circuit

Unclamped Inductive Load

V(BR)eff

Vbs

Figure 6. Unclamped Inductive Load Waveform
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PDFN5x6-8L Outline Dimensions
PDFN5x6-8LYME R~
BURR SIDE
| D1 | AN o)
__l_D im| | ‘ A I 1 i
T yinninwieiiy
—1
| D2
o BURR SIDE
% =
i L%)ﬁ% L2 -
35 iy
cr’-ﬂo e E I:_| !_I
2
>-"g
il 1 1 \D —§ I {J [D [i’] D
] D & _._L_._ b |"_ e _’l
2 .
8
Z\ \\
[1 1 ﬁ
Common Dimensions
(Units:Millimeter)
Symbol Min. Max. Symbol Min. Max.
A 0.90 1.20 E2 3.34 3.58
b 0.35 0.55 H 0.51 0.71
C 0.21 0.34 1.10 -
D - 5.10 L 0.51 0.71
D1 4.80 5.00 L1 0.06 0.20
D2 3.91 4.11 L2 - 0.10
e 1.17 1.37 1.00 1.20
E 5.90 6.13 0 8° 12°
El 5.60 5.83
Packing
3%
Packing pcs/reel reel/inner box inner box/carton pcs/carton
a3 Wk BER/INE W&E/F A58
Reel &4 5000 2 5 50000
Femm UL WI-D06F08-H-1281 fRA.Al1 MR 9 of 1M
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DISCLAIMER %75 75 BH

B Warranty Period: Unless otherwise agreed in the COOPERATION AGREEMENT or other WRITTEN
DOCUMENTS, the Warranty Period for products specified in this specification shall be 12 months from the
date of production.

ORI BRI FE A DBl T SO AT L0 A, AR A T 7 i 5T R 0 1 7 it = H
1241 H.

B Our Company is committed to enhancing product quality and stability. This specification serves solely to
delineate technical product details.

RAFH A TR R E SRS A2 BE, AE TR AR EARE R

B Notwithstanding the Company's reasonable efforts and due diligence, the sensitive nature of the
products and variations in testing envircnments and systems may result in a certain failure rate, including
potential malfunctions or failures under specific conditions. Consequently, the Company does not
warrant the accuracy of the information contained in this specification, nor the fitness for a particular
purpose or merchantability of the products. The information in this specification shall not be construed as
a guarantee or commitment regarding product functionality, condition, or quality.
REXAFCREHEENRER, EHTHRE S8R EURNKTE. RENER, FE—EN
IR AR A DA R T RRTE SR LR T IR R R . BRI, A R AR E A SR P BTG B R
FERIBEL. EH M. AXHRTEAE B ANBM AL EX MG, KSR EMRIES K.

B The content contained in this specification shali not be construed as any express, implied, or otherwise

grant and/or license to patents, trademarks, copyrights, or other intellectual property rights owned by
the Company or third parties. The Company's commitments regarding product intellectual property are
strictly limited to the terms expressly stated in SEPARATE WRITTEN AGREEMENTS with Customers.
Reverse-engineering, disassembly, or any form of analysis of the product is strictly prohibited without the
Company's prior written consent.
EXAFRAR, AN AAFTBRMARERERN. Bz GRiR) KRR B H B
B BRI BRE AT RIFE L R /BT AR A B R A SCAERTSI = @ AR &, URTEZR A
ATERBEAEFLEFRUKAR . REFAFHEFF, FIEEX 7 RET EAE KT
WE TS

B The Company shall not be held liable for any product damage or consequential incidents resulting from
usage beyond the recommended storage conditions, operating parameters, or absolute maximum ratings
(or other explicitly stated limits) specified in this specification. Customers must strictly adhere to the
operational procedures and conditions outlined in the latest version of the specification when utilizing or
testing the product. Customers are responsible for complying with safety standards, including but not
limited to redundant design, fire prevention measures, and fault prevention, to design and maintain a

safe and stable system environment. Customers must verify ali functionalities described in this

FE U 1 WI-D06F08-H-1281 K As.AM TR 10 of 11
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specification before or during actual application to ensure product suitability, safety (preventing potential
accidents, fires, or public harm etc.), and reliability. It is recommended that Customers consult our
company prior to testing to confirm whether the product information adequately covers the application
requirements.

EMBHA B R F . ARG RENBRRBESHFM (G HmE £/, &R
PRI EE T FMOR E, AARANREMATIE. UFFEMAFREN, MARTEBHR A L
SERIBRAIE D REBUR KA AT A BRANR. ZPEREENZEMN (BFETTRETT. Bk, &
BETRG ) Wt RERBEM RS, ELORMART. BUEERRN A o BAEA SO ik BIAE AT T RE
DRAfRER . et (MR EMEMER. KRBEHSGES) Eftt. 2F - ENR
Bl & AA AT, DRIE™REERE T LLRHMATE R,

B This product shall not be used in any equipment or applications requiring higher reliability or quality
standards where failure could result in personal injury, death, or catastrophic events, including but not
limited to nuclear control systems, aircraft/aviation components, combustion control systems, medical
equipment, or other safety-critical applications. Customers must procure genuine products exclusively
through the Company or authorized channeis, and utilize them strictly within legally permitted
boundaries and under conditions expressly defined in this specification. The Company disclaims all
liability for losses, damages, or injuries arising from non-compliance with these requirements.
AEMARARENAE - SR ETSREELRBASREE L, UaSIBARGTERINRAE,
AR TREH RS, WAMZESE, REiEdlitg, BEAREURFEZEMRESE. ZONE
NARAFRES A AR IREGFLIER, HNAEERLAREEANRACHEHABFET % S8
A, BNERRREGER, AATHESHRE.

B The information presented in this specification constitutes the latest product details compiled and recorded
by our Company with reasonable efforts at the time of publication. To ensure greater accuracy, our
Company reserves the right to make periodic corrections, modifications, and version updates to this
specification without prior notice. Customers should always refer to the latest version when using or
consulting this document.

ARIATRYNE B, BN RAGTI AN 7 RGBS B FE 0 i 5 B RIS v = R,
AR08 T R BN A SCATEAS S S R 2 8 S WA SE T OB o 25 ) A A BRS BRI S 365 13 BT FRAS o
B This specification is written in both Chinese and English, and in case of any conflict between the Chinese and

English versions, the Chinese version shall prevail.

A AR IESCREAS WA AR ZAL, DR Se A w
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