6 L+ & nIls PLLD

SHANGHAI BELLING N-channel Enhancement Mode Power MOSFET

d
« Avalanche Energy Specified BVbss 400V
» Fast Switching Rps(on) 1.0Q
9
* Simple Drive Requirements Io 5.5A
S

Description
This advanced high voltage MOSFET is produced

using Belling’s proprietary DMOS technology.

Designed for high efficiency switch mode power supply.

K
Dg TO-220
Absolute Maximum Ratings ( Tc=25°C unless otherwise noted )
Symbol Parameter Value Units
Vbs Drain-Source Voltage 400 \Y
Vas Gate-Source Voltage + 20 \Y
| Continuous Drain Current 55 A
D
Continuous Drain Current ( Tc=100°C) 3.5 A
Iom Drain Current (pulsed) (Note 1) 22 A
b Power Dissipation 74 w
D
Linear Derating Factor 0.59 WITC
Eas Single Pulsed Avalanche Energy (Note2) 290 mJ
lar Avalanche Current 55 A
Ear Repetitive Avalanche Energy 7.4 mJ
Tj Operating Junction Temperature Range -55 to +150 °c
Tspe Storage Temperature Range -55 to +150 °c
Thermal Characteristics
Symbol Parameter Value Units
Rinjc Thermal Resistance, Junction to case Max. 1.7 TIW
Rihj-a Thermal Resistance, Junction to Ambient  Max. 62.5 TIW
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Electrical Characteristics ( Tc=25C unless otherwise noted )

Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
BVpss Drain-Source Breakdown Voltage |Vs=0V, I,=250uA 400 - - \%
ABVpss Breakdown Voltage Reference to 25C, ) 0.54 ) VI'C
IAT, Temperature Coefficient |,=250uA '

Roson) Static Drain-Source On-Resistance [V;4=10V, 1,=3.3A - - 1.0 Q
Vs Gate Threshold Voltage Vps=Vgs 1p=250UA 2 - 4
9 Forward Transconductance(note3) |[Vps=15V, I,=3.3A 2.9 - - S
Ibss Drain-Source Leakage Current V=400V, V=0V - - 1 uA
Drain-Source Leakage Current
V,.=320V V_..=0V - -

Tc=125C DS ) Vs S0 | uA
loss Gate-Source Leakage Current Vgs= 1 20V - - +100 | nA
Qg Total Gate Charge Vpp=320V - - 38 nC

Ip=3.5A
Qgs Gate-Source Charge V=10V - - 5.7 nC
Qqgd Gate-Drain Charge note3 - - 22 nC
t (on) Turn-on Delay Time - 10 - ns
VDD=200V
ty Turn-on Rise Time Ip=3.5A - 15 - ns
t (off Turn-off Delay Time Re=25Q - 38 - ns
- note3
ts Turn-off Fall Time - 14 - ns
Ciss Input Capacitance Vps=25V - 700 - pF
Coss Output Capacitance Vgs=0V - 170 - pF
Crss Reverse Transfer Capacitance f=1MHz - 64 - pF
Source-Drain Diode Characteristics
Symbol Parameter Test Conditions Min. | Typ. | Max. | Units
Iq Continuous Source Diode Forward Current - - 5.5 A
lep Pulsed Source Diode Forward Current (notel) - - 22 A
Ve Forward On Voltage Ves=0V, I;=5.5A - - 2.0 \%
ter Reverse Recovery Time Ves=0V, I=5.5A - 270 530 ns
Qrr Reverse Recovery Charge dlg/dt = 100A/us - 1.0 2.2 uC
T

(1) Repetitive Rating: Pulse width limited by maximum junction temperature

(2) L=16mH, las=5.5A, Vdd=50V, Rg=25Q, staring Tj=25C

(3) Pulse width < 300 us; duty cycle < 2%
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SHANGHAI BELLING N-channel Enhancement Mode Power MOSFET

Typical Characteristics
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Fig 1. Typical Output Characteristics Fig 2. Typical Output Characteristics
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Fig 3. Normalized Gate Threshold Fig 4. Normalized On-Resistance vs.
Voltage vs. Temperature Junction Temperature
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SHANGHAI BELLING N-channel Enhancement Mode Power MOSFET

Typical Characteristics (continued)
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Fig 7. Gate Charge Characteristics Fig 8. Capacitance Characteristics
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SHANGHAI BELLING N-channel Enhancement Mode Power MOSFET

Typical Characteristics (continued)

100 T T T T T T
—— OPERATION IN THIS AREA LIMITED m
| BYRDS(on) [ 1]
| [ [
B
AR =t SR 1 SRR AR
= JA\ ‘~\|\‘ \\\ :
% 10 ~ — & il — | 1
F >4 = ~Yo0us
5 s b :
3 EXURY I ——
= ™ ~
o ~ Tlim.s T
q ~ ]
3 S '
‘-T;:;oms .
[ ]
To=25°C :
T, =150°C T
Single Pulse !
0.1 J L
10 102 103
Vds, Drain to Source Volitage (V)
Fig 9. Maximum Safe Operating Area
10
Eapue]
O
2 H
u ! D = 0.50 et =
@ I
9 !
5 ——0 20— =
2 e W
9 L_010 = —
& _-—..———'-_.‘i 551
= 01 N | _.--"'"/
o R S— u t1._|
S 0 2= I
@ 0.01 =1 | | N t2—l—
2 = = SINGLE PULSE
= = {THERMAL RESPONSE) Notes:
= 1. Duty factor D= t1/t 2
107" 2 Peak Ty=P pux Zingc +Te
- —4 - -
107" 10 1073 1072 0.1 1
t1,Rectangular Pulse Duration (seconds)
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Test Circuit and Waveform
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Fig 11. Gate Charge Circuit

Fig 12. Gate Charge Waveform
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Fig 13. Switching Time Circuit Fig 14. Switching Time Waveform
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Fig 15. Unclamped Inductive Fig 16. Unclamped Inductive
Switching Test Circuit Switching Waveforms
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