Si-Tech S40N12M
SI-TECH SEMICONDUCTOR CO.,LTD N-Channel Power MOSFET
Features Applications

B Vps=40V,Ip=120A B DC Motor Control
Rds(on)(typ)=3.5mQ@Vgs=4.5V B DC-DC Converters
Rds(on)(typ)=3mQ@Vgs=10V E BMS

B 100% Avalanche Tested B SMPS

m 100% Rg Tested m  Automotive Environment

B |ead-Free (RoHS Compliant)
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Package TO-252
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Absolute Maximum RatingS(Tc:ZS"C unless otherwise noted)
Symbol Parameter Value Units
Voss Drain-Source Voltage 40 \Y,
| Continuous Drain Current (TC=25°C) 120 A
D
Continuous Drain Current (TC=100C) 76 A
lom Pulsed Drain Current (Note 1) 480 A
Ves Gate-Source Voltage +20 \Y
Eas Single Pulsed Avalanche Energy (Note 2) 462 mJ
b Maximum Power Dissipation (TC=257C) 105 w
D
Derating Factor above 25°C 0.84 W/'C
Ty Operating Junction Temperature Range -55 to +150 T
Tste Storage Temperature Range -55 to +150 C
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S40N12M
N-Channel Power MOSFET

Si-Tech

SI-TECH SEMICONDUCTOR CO.,LTD

Thermal Characteristics

Symbol Parameter Value Units
Rihje Thermal Resistance, Junction to case 1.19 CIW
Electrical Characteristics (tc=25C  unless otherwise noted)
Symbol Parameter Test Conditions Min. | Typ. | Max.| Units
BVbss Drain-Source Breakdown Voltage | Vas=0V, Ib=250uA 40 - - \%
Ipss Drain-Source Leakage Current Vbps=38V, Ves=0V - - 1 uA
Gate Leakage Current, Forward Ves=20V, Vbs=0V - - 100 nA
loss Gate Leakage Current, Reverse Vaes=-20V, Vos=0V - - -100 nA
Vasith) Gate Threshold Voltage Ves=Vbs, Ip=250uA 1.5 2 2.5 \%
Rbs(on) Drain-Source On-State Resistance Vos=4.5V, lo=40A 28 35 42 me?
Vas=10V, Io=40A 24 3 3.6 mQ
Qg Total Gate Charge Vbp=30V - 63 - nC
Qgs Gate-Source Charge Ves=4.5V - 17 - nC
Qgd Gate-Drain Charge Io=40A (Note 3) - 32 - nC
td(on) Turn-on Delay Time Vbb=37.5V,Ves=10V - 26 - ns
tr Turn-on Rise Time [b=45A,Rc=4.7Q - 37 - ns
td(of) Turn-off Delay Time Tc=25C - 81 - ns
tf Turn-off Fall Time (Note 3) - 47 - ns
Rg Gate Resistance Vbs=0V,Vaes=0V,f=1MHz - 0.8 - Q
Ciss Input Capacitance Vps=25V - 5829 - pF
Coss Output Capacitance Ves=0V - 596 - pF
Crss Reverse Transfer Capacitance f=1MHz - 418 - pF
Source-Drain Diode Characteristics (Tc=25C unless otherwise noted)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Is Continuous Source Diode Forward Current - - 120 A
Ism Pulsed Source Diode Forward Current (Note 1) - - 480 A
Vsp Forward On Voltage Vaes=0V, Is=45A - 0.89 1 Vv
trr Reverse Recovery Time Vas=0V, Is=45A - 48 - ns
Qrr Reverse Recovery Charge dlr/dt = 100A/us - 95 - nC
Notes:

1. Repetitive Rating: Pulse width limited by maximum junction temperature

2.L=0.5mH, Vop=36V, Re=25Q, Starting T1=25C

3. Pulse Width

Ver.2.1

< 300 us; Duty Cycle<2%
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S40N12M
N-Channel Power MOSFET

Typical Characteristics
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Ip- Drain Current (A)

Normalized Effective Transient

Rps(©oN) - On Resistance (mQ)
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SI-TECH SEMICONDUCTOR CO.,LTD

S40N12M
N-Channel Power MOSFET

Drain-Source On Resistance
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SI-TECH SEMICONDUCTOR CO.,LTD

S40N12M

N-Channel Power MOSFET

Gate Charge Test Circuit and Waveforms

2

Te M

-
[uje]
| 5]

ITT
I_.._IU

ITT
L,

+ )
— Vds

Vds >

Vgs
Rg I \

Ve M

17T
[ ]

+
— Vdd

Vgs ‘

10V

Avalanche Test Circuit& Waveforms

+
—  Vdd

L I—u—‘
Vds > Y'Y J_ i_ J_
Isd—7] —
] Vgs LI
Vgs — ]
Rg h— = T
—/\/\/V\/\,i/ |_
Vesr
Ver.2.1

—
Charge
.
Ex=1/2LLs —m— - - BViss
Vds

July.2020



Si-Tech S40N12M

SI-TECH SEMICONDUCTOR CO.,LTD N-Channel Power MOSFET

Package Outline
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UNIT:mm | gYMBOL MIN NOM MAX
A 2.25 2.30 2.35
A1 1.02 1.07 1.12
A2 0.05 0.1 0.15
0.71 0.76 0.81
c 0.46 0.51 0.56
1 C O L c 0.46 0.51 0.56
% D 6.05 6.10 6.15
E 6.55 6.60 6.65
- E1 5.23 5.33 5.43
= E2 4.73 4.83 4.93
L E3 5.30 5.40 5.50
U U e 2.286 BSC
H 9.82 10.02 10.22
L 0.96 1.01 1.06
L1 0.7 0.8 0.9
o) 5° 7° 9°
o1 1° 3° 5°
02 23° 25° 27°
o3 5° 7° 9°
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