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STE38NB50

N - CHANNEL 500V - 0.11 Q- 38A - ISOTOP
PowerMESH™ MOSFET

TYPE Vbpss Rps(on) 1)
STE38NB50 500 Vv <0.13 Q 38 A

TYPICAL Rosn) = 0.11 Q

EXTREMELY HIGH dv/dt CAPABILITY

+ 30V GATE TO SOURCE VOLTAGE RATING
100% AVALANCHE TESTED

LLOW INTRINSIC CAPACITANCE

GATE CHARGE MINIMIZED

REDUCED VOLTAGE SPREAD

APPLICATIONS ISOTOP

« HIGH CURRENT, HIGH SPEED SWITCHING

» SWITCH MODE POWER SUPPLY (SMPS)

= DC-AC CONVERTER FOR WELDING
EQUIPMENT AND UNINTERRUPTABLE
POWER SUPPLY AND MOTOR DRIVE

INTERNAL SCHEMATIC DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vbs Drain-source Voltage (Vgs = 0) 500 \
‘Voer |Drain- gate Voltage (Rgs = 20 kQ) 500 \Y
Vas Gate-source Voltage + 30 \
o Drain Current (continuous) at Tc = 25 °C 38 A
o Drain Current (continuous) at Tc = 100 °C 24 A
lom(e) |Drain Current (puised) 152 A
Pwt |Total Dissipation at T; = 25 °C 400 W

Derating Factor 3.2 wrec

dv/dt(1) |Peak Diode Recovery voltage slope 4.5 Vins
Tstg | Storage Temperature -65 to 150 °c
T; Max. Operating Junction Temperature 150 °c

(») Pulse width limited by safe operating area (1) Isp <38 A, di/dt < 200 A/us, Voo < Visripss, T) < Tumax

NJ Semi-Conductors reserves the right to change test conditions. parameter limits and package dimensions without
notice. Information furnished by NJ Semi-Conductors is believed to be both aceurate and reliable at the time of going
to press. However. NJ Semi-Conductors assumes no responsibility for any errors or omissions discovered in its use.
NJ Semi-Conductors encourages eustomers to verily that datashevts are current betore placing orders.
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STE38NB50

THERMAL DATA

Rinj-case | Thermal Resistance Junction-case Max 0.31 °CIW
Rinj-amp |Thermal Resistance Junction-ambient Max 30 °CIw
Rinesink | Thermal Resistance Case-sink Typ 0.1 °CIW
T Maximum Lead Temperature For Soldering Purpose 300 °c
AVALANCHE CHARACTERISTICS
Symbol Parameter Max Value Unit
AR Avalanche Current, Repetitive or Not-Repetitive 38 A
(pulse width limited by Tj max)
Eas Single Pulse Avalanche Energy 1200 mJ
(starting T; = 25 °C, Ip = I1ar, Vop = 50 V)
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)
OFF
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
V(sr)Dss |Drain-source Ip=250 A Ves=0 500 Vv
Breakdown Voltage
lpss Zero Gate Voltage Vps = Max Rating 10 WA
Drain Current (Vas = 0) |Vos = Max Rating Te=125°C 100 LA
less Gate-body Leakage Ves =130V + 100 nA
Current (Vps = 0)
ON (%)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vasin) |Gate Threshold Voltage |Vos = Vgs b= 250 pA 3 4 5 \Y
Ros(ony |Static Drain-source On |Vgs =10V  Ip=19 A 0.11 | 0.13 Q
Resistance
Ipny | On State Drain Current |Vos > Ip(on) X Rps(on)max 38 A
Ves=10V :
DYNAMIC
Symbol Parameter Test Conditions Min. Typ. | Max. Unit
grs (*) |Forward Vbs > Ip(en) X Ros(enymax I =19 A 18 20 S
Transconductance
Ciss input Capacitance Vps=25V f=1MHz Vgs=0 7000 | 9100 pF
Coss Output Capacitance 950 1235 pF
Crss Reverse Transfer 80 104 pF
Capacitance




STE38NB50

ELECTRICAL CHARACTERISTICS (continued)

SWITCHING ON
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
tacon) Turn-on Time Vpp = 250 V Ib=19 A 46 64 ns
tr Rise Time Rg=4.70Q Ves =10V 32 45 ns
(see test circuit, figure 3)
Qq Total Gate Charge Vob =400V Ip=38A Vgs=10V 159 223 nC
Qgs Gate-Source Charge 35 nC
Qga Gate-Drain Charge 67 nC
SWITCHING OFF
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
trvorsy | Off-voltage Rise Time |Vpp =400V Ib=38A 56 78 ns
te Fall Time Rec=47¢ Vgs =10V 53 74 ns
tc Cross-over Time (see test circuit, figure 5) 120 168 ns
SOURCE DRAIN DIODE
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Isp Source-drain Current 38 A
Isom(*) |Source-drain Current 152 A
(puised)
Vsp (#*) [Forward On Voltage lsp=38A Vgs=0 1.6 \
ter Reverse Recovery lsp=38 A di/dt = 100 A/us 950 ns
Time Vop = 100 V Tj =150 °C
Qrr Reverse Recovery (see test circuit, figure 5) 12 rwC
Charge
IRRM Reverse Recovery 25 A
Current
(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5 %
(+) Pulse width limited by safe operating area
Safe Operating Area Thermal Impedance
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STE38NB50

ISOTOP MECHANICAL DATA
DIM. mm inch

MIN, TYP. MAX. MIN. TYP. MAX.
A 11.8 12.2 0.466 0.480
B 8.9 9.1 0.350 0.358
c 1.95 2.05 0.076 0.080
D 0.75 0.85 0.029 0.033
E 12.6 12.8 0.496 0.503
F 25.15 255 0.990 1.003
G 315 317 1.240 1.248

H 4 0.157
J 4.1 4.3 0.161 0.169
K 14.9 15.1 0.586 0.594
L 30.1 30.3 1.185 1.193
M 37.8 38.2 1.488 1.503

N 4 0.157
0 7.8 8.2 0.307 0.322
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