MASPOWER/

MS50N20FC

Features

® Advanced Process Technology
® Dynamic dv/dt Rating
® Fast Switching
® Fully Avalanche Rated o
® Ease of Paralleling
® Simple Drive Requirements oD
. . —
Applications H_}L
® High efficiency switch mode '
® Power supplies
pPp 8
Absolute Ratings (Tc=257)
Parameter Symbol Value Unit
Drain-Source Voltage Vbss 200 \%
Transient Gate-Source Voltage Vesm +30 \
Continuous Gate-Source Voltage Vess 120 \
. : Tc=25C 50 A
Drain Current -continuous Ip .
Tc=100C 35 A
Drain Current - pulse (note 1) Iom 200 A
Single Pulsed Avalanche Energy Ens 784 mJ
(note 2)

Avalanche Current (note 1) lAr 28 A
Repetitive Avalanche Current (note 1) Ear 30 mJ
Peak Diode Recovery dv/dt (note 3) dv/dt 10 V/ns

Tc=25C 250 w
Power Dissipation Pp
Tc=100C 100 W
i T
Operating and Storage Temperature T, Tero 40~+150 °C
Range
Maximum Lead Temperature for - 300 °C

Soldering Purposes

*Drain current limited by maximum junction temperature
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MASPOWERJ MS50N20FC

Electrical CharacteristiCS(TCASE=25°C unless otherwise specified)

Parameter |Symbol| Tests conditions | Min |Type| Max |Units
Off-Characteristics
Drain-Source Voltage | BVpss I0=250uA,Ves=0V 200 - - V
Break
reakdown Voltage ABVpss | Io=1mA, referenced to i
Temperature . - 0.26 - VI'C
. IAT, 25C
Coefficient
VDs=200V,VGs=OV
Tj=25C ) R
Drain cut-off current Ipss J MA
Vps=160V,Tj=150C - - 250
- leak
Gate-body leakage | | | Vos=0V,Ves=20V - | - 100 nA
current,forward
- leak
Gate-body leakage | | | Ves=OV.Ves=20v | - | - |-100| nA
current,reverse
On-Characteristics
Gate Threshold
Vasith) Vbps=Vas,|lp=250UA 2.0 - 4.0 V
Voltage
Static Drain-Source Ves=10V,Ip=50A
On-Resistance Roson) (note 3) i 40 S0 mQ
Forward Vbs =50V , Ib=50A
Transconductance 9rs (note 3) 27 i i S
Dynamic Characteristics
Input capacitance Ci - 14057| - F
Pt capact = Vps=25V, P
Output capacitance Coss - 603 - pF
R : Ves=0V,
everse.trans er Crue f=1 OMHz ) 161 i OF
capacitance
Switching Characteristics
Turn-On delay time | td(on) Vorm 100V 1c=50A - 17 - ns
Turn-On rise time tr Pe™ ' ’ - 60 - ns
Turn-Off delay T Re=1.80, 55
urn-T defay ime | Tdoh | y/ge=10V(note 4,5) - | NS
Turn-Off Fall time te - 48 - ns
Total Gate Charge Qq Vps=160V, - - 234 | nC
Gate-Source charge Qgs [I0=50A, - - 38 nC
Gate-Drain charge Qg Ves=10V(note4,5) - - 110 | nC
Drain-Source Diode Characteristics
Drain-Source Diode Vo Ves=0V,Is=1A ] i 13 v
Forward Voltage (note 3)

H1.04 Maspower 2



MASPOWER/

MS50N20FC

Maximum Continuous

Drain-Source Is - 50 A
Diode Forward Current
Maximum Pulsed
Drain-Source Ism - 200 A
Diode Forward Current
Reverse recovery time trr 268 | 402 ns
Ves=0V,I=50A

Reverse recovery

dlr/dt=100A/us(note 3)

er 1.9 2.8 uC
charge
Thermal Characteristic
Parameter Symbol | Value | Unit
Thermal Resistance, Junction-to-Case ReJc 0.5 CIW
Thermal Resistance, Junction-to-Ambient Resa 40 CIW

Notes:

1: Repetitive rating; pulse width limited by max. junction temperature

S N

H1.04

Starting Ty=25°C, L =1.5mH Rc =25Q, las =lar,Vpop=50V.
Isp < 28A, di/dt < 486A/us, Vop < Vierpss, Ty < 150°C
Pulse Test: Pulse Width <400us,Duty Cycle<2%
Essentially independent of operating temperature
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MS50N20FC

Electrical Characteristics

Typical Output Characteristics
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Typical Transfer Characteristics
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Vgs . Gate-to-Source Voltage (V)

Typical Capacitance Vs.
Drain-to-Source Voltage

Vgs =0V, f=1MHZ
Ciss = Cgs* Cger Cas SHORTED
Crss = Gyd

\ rss
Coss = Cds* Cgd
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Vpg Drain-to-Source Voltage (V)

Rps(on) - Drain-to-Source On Resistance

Typical Output Characteristics
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T, Junction Temperature(’ C)

Typical Gate Charge Vs.
Gate-to-Source Voltage

ID=28A
VDS= 100V
VDS= 4OV \
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MS50N20FC

Typical Source-Drain Diode

Forward Voltage

Maximum Safe Operating Area
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Vsp ,Source-to-Drain Voltage (V) Vps , Drain-to-Source Voltage (V)
. . Switching Time Test Circuit
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Notes:
1. Duty factor D =tq / to
2. Peak Ty=P pmyx Zthyc + Tc
001
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t1, Rectangular Pulse Duration (sec)
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Unclamped Inductive Test Circuit
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Peak Diode Recovery dv/dt Test Circuit

—+ Circuit Layout Considerations
e Low Stray Inductance
¢ Ground Plane
* Low Leakage Inductance

Current Transformer

D.U.T
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A
Rg  dv/dt controlled by Rg
e Driver same type as D.U.T.
* Igp controlled by Duty Factor "D"
e D.U.T. - Device Under Test
H1.04

Maximum Avalanche Energy
Vs. Drain Current
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Current Regulator
Same Type as D.U.T.
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Current Sampling Resistors
For N-Channel HEXFETS
@ Driver Gate Drive beriod B PW.
P.W—— Period
t
V=10V *
( '
)J
@ [p.U.T. Igp Waveform (
Reverse \
Recovery Body Diode Forward
Current = ™ Current /"
di/dt
@ D.U.T. Vpg Waveform .
Diode Recovery \ -
dv/dt
/ I YDD
Re-Applied {—— / I
Voltage Bodyl:)mS Forward Drop
@ |inductor Curent
S
Ripple < 5% Isp

* Vgs = 5V for Logic Level Devices
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Package Mechanical DATA
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