MASPOWER) MS500N15JMB3

Features

Low Ros(on)

Fast switching

100% avalanche tested

Low package inductance

Low intrinsic Rectifier ’
High current handing diode g

Applications

® DC-DC converters

® Battery chargers D
® Switched-mode and resonant-mode
power supplies G
® DC chopper
® AC motor drives S
® Uninterruptible power supplies
® Linear current regulators
Absolute Ratings (Tc=257C)
Parameter Symbol Value Unit
Drain-Source Voltage Vbss 150 V
Transient Gate-Source Voltage Vasm +30 V
Continuous Gate-Source Voltage Vass 120 V
Tc=25C 500 A
Drain Current -continuous lo
Tc=100C 300 A
Drain Current - pulse (note 1) lom 2000 A
Single Pulsed Avalanche Energy Exs 5400 md
(note 2)
Avalanche Current(note 1) lAR 100 A
Peak Diode Recovery dv/dt(note 3) dv/dt 20 V/ns
Tc=25C 961 W
Power Dissipation Po
Tc=100C 384 W
Operating Temperature and Ti.Tsre _55~+150 .
Storage Temperature Range
Maximum Le?d Temperature for T, 300 e
Soldering Purposes
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MASPOWER) MS500N15JMB3

Electrical Characteristics(Tcase=25C unless otherwise specified)

Parameter |Symbol| Tests conditions | Min |Type| Max |Units
Off-Characteristics
Drain-Source Voltage | BVpss I0=250uA,Ves=0V 150 - - V
Vbs=Vpss, Ty)=25C - - 1
Drain cut-off current Ipss Pe_DES ; MA
Vbs=Voss, T)=125C - - 500
Gate-body leakage | | | Voe=0VVes=t20v | - | - |%200| nA
current
On-Characteristics
Gate Threshold
ate Thresho Vesmy | Vos=Ves,b=250uA | 2.5 | 37 | 50 | V
Voltage
Static Drain-Source Ves=10V,Ip=60A
R - 24 | 3.0 Q
On-Resistance PSON) (note 4) m
Forward Vps =10V, Ip=60A
- 252 - S
Transconductance g (note 4)
Dynamic Characteristics
Input capacitance Ciss - 21 - nF
. VDs=25V,
Output capacitance Coss - 13360| - pF
R transt Ves=0V,
everse. ransfer Cos f=1 OMHz ) 92 i oF
capacitance
Gate Input Resistance| Rai - 2.5 - Q
Switching Characteristics
Turn-On delay time tdon) - 40 - ns
Turn-On rise time tr Vop=75V,Ip=250A, - 28 - ns
Turn-Off delay time Td(off) Re=5Q,Ves=10V - 170 - ns
Turn-Off Fall time tr - 20 - ns
Total Gate Charge Qq Vee=75V [5=250A - 300 - nC
DS= ,ID= )

Gate-S h - 80 - C
ate our.ce charge Qgs Ves=10V(note5) n
Gate-Drain charge Qg - 82 - nC
Drain-Source Diode Characteristics

Ves=0V,Is=40A
Drain-Source Voltage | Vsp ©s S - 081 1.2 Vv
(note 4)
Continuous
I - - 500 A
Drain-Source Current °
Pul Drain-
ulsed Drain-Source lsu ) ~ 1o000! A
Current
Reverse recovery time tre - 90 - ns
Reverse recovery Ves=0V,IF=250A
- 062 | - C
charge Qe dIr/dt=200A/us )
VR=75V
Reverse recovery " ) 18 i A
current
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MASPOWER/

MS500N15JMB3

Thermal Characteristics

Parameter Symbol | Value | Unit
Thermal Resistance, Junction-to-Case,Max ReJc 0.13 CIW
Thermal Resistance, Junction-to-Ambient,Max Reua 40 CIW

Notes:

1: Pulse width limited by maximum junction temperature
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Ip,Drain Current (A)

Drain Current I(A)

L=0.5mH, 1as=120A, Vop=50V, Re=25 Q,Starting T,=25C
Isp <lpm,di/dt <300A/us,Vopo<BVbss, Starting T,=25C
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature
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MASPOWER

MS500N15JMB3

Transconductance
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MASPOWER MS500N15JMB3

Normalized Maximum Drain Current vs

Case Temperature Normalized V gy,ps Vs temperature
1.2 14
Vgs=0V
1p=250uA
1 1.3
\
o o
S o8 S 12
= E
o 2
S 0.6 > /
s 0 1.1
T
£
2 3
0.4 g 1.0 /
4 /
0.2 \ 0.9
0 0.8
0 25 50 75 100 125 150 -50 0 50 100 150
T.,Case Temperature(°C) Tc,Case Temperature(°C)
Normalized gate threshold voltage vs Normalized Maximum avalanche energy vs
temperature temperature
1.2 : 1.2
1p=250uA
Vps=Vas 1,s=120A
1.1 1
s 3
g 1 g o0s
g w
3 3
> 09 &S os
g :
© =
E 2
5 0.8 0.4
-4
0.7 \ 0.2
0.6 0
-50 0 50 100 150 0 25 50 75 100 125 150
T,,Junction temperature(°C) T, Junction temperature(°C)
Transient Thermal Response Curve Safe Operating Area
! i i i 10000
Limited y P
10ps
1000 =Resws E
A
s g Ny o
3 S N\ N
9_6 t100 3
2 — S
N 0001 -11-( <.=) DCINy % me
] £ o
3 a 10 §§§\\ 10ms
0.0001 pingle pulse Duty factor D=t1/t2 i) Tj=150°C N =
/- Tom-Tc=Pom*Zinsc(t) Tc=25°C 100ms
" Single Pulse
0.00001 1 i Pt
0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10 1 10 100 1000

ty(sec) Vps,Drain Source voltage(V)

H1.01 Maspower 5



MASPOWER/

MS500N15JMB3

Package Mechanical DATA
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