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BORN SEMICONDUCTOR
BMF65R1 90 N-channel Super Junction MOSFET

Features Package

* VRrDss=650V, Ip=20A

TO-220F

* Rpson @Ves=10V, TYP=160mQ

100% avalanche tested

+ Fast Switching

Low Gate Charge

* Low Rps(on) per chip area( Low FOM)

Applications

» Switch Mode Power Supply(SMPS)

+ TV and Lighting S

General Description

BMF65R190 is a N-channel power MOSFET designed according to super junction technology. This device
has very low on-resistance and hard ruggedness for switching applications. It’s very low conduction loss and
fast switching can make applications more efficient and faster.

Absolute Maximum Ratings (T,=25°C unless otherwise specified)

Symbol Parameter Value Units
Vbs Drain-Source Voltage 650 v
Vas Gate - Source Voltage +30

Tc=25T 20
Io Drain Current To=100C 13 A
lom Drain Current-Pulse ! Tc=25C 60
Eas Avalanche Energy 2 320 mJ
Pp Power Dissipation Tc=25C 34

Ty, Tsig Operating Junction and Storage Temperature Range -55 to +150 C
Reusc Thermal Resistance, Junction-to-Case 3.7 .
Reua Thermal Resistance, Junction-to-Ambient 80 cw
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BORN SEMICONDUCTOR

BM

F65R190

Electrical Characteristics (T;=25°C unless otherwise noted)

N-channel Super Junction MOSFET

Parameter

‘ Symbol ‘

Conditions

| Min. | Typ. | Max. | Units

Off Characteristics

Drain-Source Breakdown Voltage BVpss Vas = 0V, Ip=250uA 650 — - \Y
Zero Gate Voltage Drain Current Ipss Vps =650V, Vgs=0V — — 1 uA
Gate- Source Leakage Current lgss Ves = +30V, Vps=0V - — +100 nA
On Characteristics
Gate Threshold Voltage Ves(TH) Vs = Vbs, Ibs=250uA 2 3 4 V
Static Drain-source On Resistance Rbs(on) VGS =10V, ID =10A - 160 190 mQ
Dynamic Characteristics
Gate Resistance Rg f=1MHz - 3 - Q
Input capacitance Ciss Vps=50V, - 1480 -
Output capacitance Coss Ves=0V, - 102 - pF
Reverse transfer capacitance Crss f = 400kHz - 2.5 -
Switching Characteristics
Turn-on delay time Tdon) Vpop=325V, _ 24 _
Turn-on Rise time T, Ves=10V, — 35 _
Turn -Off Delay Time Ta(off) Ip =20A, - 110 - "
Turn -Off Fall time Ts Re =25Q - 28 _
Gate to Source Charge Qgs Vps=520V, — 7.2 _
Gate to Drain Charge Qga Ves=10V, - 16 — nC
Gate to Drain Charge Qq Ip=20A - 36 -
Source - Drain Diode Characteristics
Diode Forward Voltage Vsp Ves=0V, Is=20A - — 1.4 \Y
Reverse Recovery Time ter — 345 — ns
Reverse Recovery Current lrr ls0=20A, d/dt=100A/us - 35.5 - A
Reverse Recovery Charge Qr - 5 - uC

Notes:

(1) Calculated continuous current based on maximum allowable junction temperature. Note that current limitations arising

from heating of the device leads may occur with some lead mounting arrangements.

(2) L=10mH, Rg=25Q, Start T,=25C.
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BORN SEMICONDUCTOR

VAV LV V4
BMF65R1 90 N-channel Super Junction MOSFET

Typical Performance Characteristics

Figure 1: Output Characteristics Figure 2: Capacitances
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Figure 3: On-state Resistance Figure 4: On-state Resistance with Temperature
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Figure 5: Transfer Characteristics Figure 6: Breakdown Voltage with Temperature
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BORN SEMICONDUCTOR

BMF65R190

Typical Performance Characteristics

Figure 7: Gate Charge

Figure 8: Maximum Drain Current
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N-channel Super Junction MOSFET

Figure 9: Maximum Transient Thermal Characteristics
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Figure 10: Body Diode Characteristics
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Figure 11: Power Dissipation

Figure 12: Safe Operating Area
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BORN SEMICONDUCTOR

BMF65R190

N-channel Super Junction MOSFET
Test Circuit and Waveform

Figure 13: Resistive Switching Test Circuit and Waveforms
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Figure 14: Diode Reverse Recovery Test Circuit and Waveforms
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Figure 15: Unclamped Inductive Switching Test Circuit and Waveforms
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BORN SEMICONDUCTOR
BMF65R190 N-channel Super Junction MOSFET
Packaging Tape -TO-220F
I gl
! : Millimeters
~ @) F Symbal
| i MIN. TYR MAX.
A 430 460 480
Al 270 2.80 2.80
b 0.70 0.80 0.80
b1 1.20 1.30 140
C 0.40 0.50 0.60
C1 240 260 2.80
D 9.90 10.00 10.20
E 15.20 15.60 16.00
e 244 2.54 2.64
ﬁ el 4.88 508 5.26
—+— F 3.00 3.30 3.60
L. 1270 13.20 13.70
L1 270 280 3.10
d 310 3.20 3.30
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