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Product Specification
N-Channel Enhancement Mode Power MOSFET
MS4N65

eDescription
The MS4NG65 is a N-channel enhancement-mode MOSFET, providing the designer with the
best combination of fast switching, ruggedized device design, low on-resistance and cost
effectiveness. The TO-220 package is universally preferred for all commercial-industrial

applications
oFEATURES: BVDSS : 650V
*BVDSS=650V typically @ Tj=150°C RDS(ON) : 2.4Q(typ.)
¢[.ow On Resistance ID : 3.6A

*Simple Drive Requirement

*Low Gate Charge TO-220
*Fast Switching Characteristic
*RoHS compliant package h -
eAPPLICATION: |
* Open Framed Power Supply 1, s
» Adapter
. STB 1.Gate 2. Drain 3. Source

Absolute Maximum Ratings

Symbol Parameter Value Units
Vbss Drain to Source Voltage 650 Vv
Vs Gate to Source Voltage +30 Vv

Ip Continuous Drain Current(@Tc¢ = 25 °C) 3.6 A
Continuous Drain Current(@Tc = 100 °C) 2.3 A
lom Drain Current Pulsed 16.4 A
Eas Single Pulsed Avalanche Energy 240 mJ
Ear Repetitive Avalanche Energy 10 mJ
dv/dt Peak Diode Recovery dv/dt 5.5 V/ns
TL Maximum Temperature for Soldering @ Lead at 0.125 300 °C
in(0.318mm) from case for 10 seconds
Trke Maximum Temperature for Soldering @ Package 260 °C
Body for 10 seconds
Po Total Power Dissipation(@Tc = 25 °C) 100 w
Derating Factor above 25 °C 0.8 W/°C
Tste Operating Junction Temperature -55 ~ 150 °C

Ty Storage Temperature 150 °C
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Note:

1.Repetitive rating; pulse width limited by maximum junction temperature.

2. IAS=4A, VDD=50V, L=8mH, VG=10V, starting TJ=+25°C.
3. ISD=4A, dI/dt<100A/us, VDD<BVDSS, starting TJ=+25°C.

Thermal Characteristics

Symbol Parameter Value Units
Min. | Typ. | Max.
ReJc Thermal Resistance, °C/W
. - - 1.25
Junction-to-Case
Reua Thermal Resistance, °C/IW
- - 62.5

Junction-to-Ambient
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Electrical Characteristics ( Tc = 25 °C unless otherwise noted )

Symbol Parameter Test Conditions Min Typ Max | Units
Static Characteristics
BVbss Drain-Source Breakdown | Vgs =0V, 650 - - V
Voltage Ip = 250 uA
ABVpss/ | Breakdown Voltage Ip = 250 uA, referenced - 0.60 - V/°C
AT, Temperature coefficient to 25 °C
Vasith) Gate Threshold Voltage | Vps = Vs, 20 - 4.0 \Y
ID = 250 uA
Ipss Drain-Source Leakage Vps =650V, - - 1 uA
Current Ves=0V
Vbs =520V, - - 10 nA
Tc=125°C
lgss Gate-Source Leakage, Ves=130 - - 100 nA
Forward
Rbson) | Static Drain-Source Ves =10V, - 24 2.9 Q
On-state Resis-tance Ib=1.8A
Dynamic Characteristics
Qq Total Gate Charge Vos = 520 V, - 15 20
Qgs Gate—Sou-rce Charge | Ves =10V, - 2.8 - nC
Qg Gate-Drain Charge(Miller I=36A - 6.0 -
Charge)
taon) Turn-on Delay Time - 10 30
t | Rise Time Voo=325V, Io=3.64, i 35 | 80
. Ves=10V, ns
taof) Turn-off Delay Time Re=250Q. Ro=750Q - 45 100
ts Fall Time - 40 90
Ciss Input Capacitance - 560 -
Coss Output Capacitance Ves=0V, Vbs=25V, - 55 - v
Crss Reverse Transfer f=1MHz - 7 - P
Capacitance
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Characteristic Curves

10 Top:

I, Drain Current [A]

3 Notes :
1. 250p s Pulse Test
2.T,=25C

10’ 10°

4

10

Vs Drain-Source Voltage [V]

Figure 1. On Region Characteristics
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Figure 2. Transfer Characteristics

10

10'

I,z Reverse Drain Current [A]

0 2 4 6

8 10

150C 25T
3# Notes :
1 V=0V
2 250u s Pulse Test
10" 1 1 ] 1 1
0.2 04 06 08 1.0 12

I, Drain Current [A]

Vg Source-Drain voltage [V]

Figure 3. On Resistance Variation vs Drain Current

and Gate Voltage

1000
C,=C, +C, (C, =shorted)
C=C.*C,
C.=C,
N~
Ce
o \
=
Q —
2 sof N
S Cos
‘©
o
Q
: \
o # Notes :
\(;ms 1.V=0V
\ 2f=1MHz
10'

10°
Vs Drain-Source Voltage [V]

Figure 5. Capacitance Characteristics
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Figure 4. Body Diode Forward Voltage Variation with

Source Current and Temperature
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Figure 6. Gate Charge Characteristics
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Characteristic Curves
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Figure 7. Breakdown Voltage Variation vs.

T, Junction Temperature [°C]

Figure 8. On-Resistance Variation vs.
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Figure 9. Maximum Safe Operating Area
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Figure 10. Maximum Drain Current vs.
Case Temperature
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Figure 11. Transient Thermal Response Curve



