AN JMF4NG65C/JMA4N65C

650V N-Channel Planar MOSFET

@ Lead Free Package and Finish

Features
> 4A,650V,Rps(on)typ.=2.4 Q@Vss=10V D
» Low Gate Charge Minimize SwitchingLoss
» 100% Avalanche Tested
» RoHS Product ; —H
G/ “—j
. —
R Dg e
Applications s
»  Adaptor s
> Charger T0-220 TO-220F
> SMPS Standby Power Package Noto Scale
Absolute Maximum Ratings ( TC = 25 °C unless otherwise noted )
Symbol Parameter JMF4N65C | JMA4N65C Units
Vpss Drain-Source Voltage 650
V
Vass Gate-Source Voltage +30
Ip Continuous Drain Current 4.0
A
Iom Pulsed Drain Current at Vgs=10V 16
Eas Single Pulse Avalanche Energy 250 mJ
Power Dissipation 30 W
Ppb
Derating Factor above 25C 0.24 W/C
T Soldering Temperature 300
L Distance of 1.6mm from case for 10 seconds
T,& Tste Operating and Storage Temperature Range -55 150 C
Caution: Stresses greater than those listed in the “Absolute Maximum Ratings” may cause permanent damage to the device.
Thermal Characteristics
Symbol Parameter JMF4N65C | JMA4N65C Units
Reuc Thermal Resistance, Junction-to-Case 417
TW
Reua Thermal Resistance, Junction-to-Ambient 100
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JMF4NG65C/JMA4N65C

Electrical Characteristics

OFF Characteristics(tc = 25 °C unless otherwise noted )

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
BVpss Drain-Source Breakdown Voltage 650 -- -- \Y, Ves=0V, 1p=250uA

- -- 1 VDS=650V, VGS=0V
Ipss Drain-Source Leakage Current - B 00 uA V=520V, Vas=0V.

Ty =125C

- - +10 VGS=+20V, VD3=0V
less Gate-Source Leakage Current uA

- - -10 VGS='20V, VDS=0V

ON Characteristics( TC = 25 °C unless otherwise noted )
Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
Static Drain-to-Source - -

Ros(on) On-Resistance - 24 2.8 Q Vgs=10V, 1p=2.0A
Vas(TH) Gate Threshold Voltage 2.0 -- 4.0 Vv Vps=Vas, Ip0=250uA
gfs Forward Transconductance -- 5.0 -- S Vps=15V,ID=2.0A

Dynamic Characteristics

Essentially independent of operating temperature

Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
Ciss Input Capacitance -- 450 --
Vas=0V,
Crss Reverse Transfer Capacitance - 6.0 - pF Vps=25V,
f=1.0MHz
Coss Output Capacitance - 50 -
Qq Total Gate Charge -- 8.5 --
St i i VDD=325V,
Qgs Gate-to-Source Charge 2.8 nC Ib=4A, Ves=0 to 10V
Qgq Gate-to-Drain (Miller) Charge -- 2.5 --
Resistive Switching Characteristics Essentially independent of operating temperature
Symbol Parameter Min. | Typ. | Max. | Units Test Conditions
td(on) Turn-on Delay Time -- 9.0 --
tice Rise Time ~ | 70| - Vop=325V,
Ip=4A,
nS Vas=10V
td Turn-Off Delay Ti - 22 - Gs™
(OFF) urn elay lime Rg=47Q
tran Fall Time - 9.0 -

Shenzhen Jmwsemi Technology Co., Ltd.
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JMF4NG65C/JMA4N65C

Source-Drain Body Diode Characteristics ( ¢ = 25 °c unless otherwise noted )

Symbol Parameter Min | Typ. | Max. | Units Test Conditions
. 2

lsp Continuous Source Current" - -~ | 40 R Integral pn-diode

lsm Pulsed Source Current? - - 16 in MOSFET

Vsp Diode Forward Voltage - - 1.5 \Y Is=4A, Vgs=0V

tr Reverse Recovery Time -- 235 -- ns Vgs=0V

Qn Reverse Recovery Charge - 750 -- nC Ie= lg, di/dt=100A/us
Note:

[1] TJ=+25°C ~ +150°C

[2] Pulse width<380us; duty cycle<2%.

Shenzhen Jmwsemi Technology Co., Ltd.
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M & X JMF4N65C/JMA4NG5C

MIGCGRO
VD MOS Product Names Rules
IM: JMWSEMI Version Number
Voltage,
For Example:65: 650V
Package Type
g9e yp Channel Code:
F: TO-220F N: N channel
A: TO-220
B: TO-252
C: TO-251
D: TO-263
E : SOT-23
N : DFN
Current,
For Example:7: 7A
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JIX & X

MICRO

JMF4NG65C/JMA4N65C

Typical Characteristics

Thermal Impedance, Normanlized

Figure 1. Maximum Transient Thermal Impedance
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Figure 2. Maximum Power Dissipationvs
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Figure 3 .Maximum Continuous Drain Current vs
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Figure 5.  Typical Drain-to-Source ON Resistance
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I & XM JMF4N65C/JMA4NG5C

MICRO

Typical Characteristics(Cont.)

Figure 6. Maximum Peak Current Capability
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JIX & X

MICRO

Typical Characteristics(Cont.)

Figure 11. Typical Breakdown Voltage vs
Junction Temperature
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Figure 13 . Maximum Safe

Operating Area
1E+02
w
o
E 1.E+01
5
E
3 1E+00 4=
6]
=
o
O 101
=]
b il TR
1.0E-01 1.0E+01 1.0E+03
Vds, Drain Source Voltage, Volts
Figure 15 .Typical Gate Charge
10

1 E | A | ______

Vop=325V,lp0=5A

/

ST

/|

LA

|
|

"
T

e

Vgs, gate to source voltage (v)

0 2 4 6 8 10
Qg, Total gate charge (nC)

Shenzhen Jmwsemi Technology Co., Ltd.

Vas(th): Threshold Voltage

C, Capacitance (pF)

Isp, Reverse Drain Current (A)

(Normalized)

JMF4NG65C/JMA4N65C

Figure 12. Typical Threshold Voltage vs
Junction Temperature
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Figure 14. Typical Capacitance vs
Drain-to-Source Voltage
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Figure 16. Typical Body Diode Transfer
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JNN & X ™ JMF4N65C/JMA4NG5C

MICRO

Test Circuits and Waveforms
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Fig. 1.1 Peak Diode Recovery dv/dt Test Circuit
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Fig. 1.2 Peak Diode Recovery dv/dt Waveforms

Page 8/10

Shenzhen Jmwsemi Technology Co., Ltd. http://www.jmwsemi.com



JIX & X

it 5 JMF4NG65C/JMA4NG5C
Test Circuits and Waveforms (Cont.)
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Fig. 3. 1 Gate Charge Test Circuit
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Fig. 4.1 Unclamped Inductive Switching Test Circuit
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Fig. 3.2 Gate Charge Waveform
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Fig. 4.2 Unclamped Inductive Switching Waveforms
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"N JMF4NG65C/JMA4N65C

Disclaimer

The content specified herein is for the purpose of introducing JMW's products (hereinafter "Products"). The
information given in this document shall in no event be regarded as a guarantee of conditions or characteristics.
Examples of application circuits, circuit constants and any other information contained herein illustrate the
standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

JMW does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of the Products or technical information described in this document.

The Products are not designed or manufactured to be used with any equipment, device or system which requires
an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human life or
create a risk of human injury (such as a medical instrument, transportation equipment, aerospace
machinery, nuclear-reactor controller, fuel-controller or other safety device). JMW shall bear no responsibility in
any way for use of any of the Products for the above special purposes.

Although JMW endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain
use conditions. Please be sure to implement safety measures to guard them against the possibility of physical

injury, and injury or damage caused by fire in the event of the failure of a JMW product.

The content specified herein is subject to change for improvement without notice. When using a JMW product, be
sure to obtain the latest specifications.
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