FMFG6ON193UF7 FASTER

N-Channel éMOS UF7 Power MOSFET SEMICONDUCTOR
600V, 18.2A, 193 mQ

Description Features
The 600V e&MOS UF7 series has ultra-fast body diode
performance using E7 technology. BVbss @ Ty,max Ip Ros(on) max Qq.yp
eMOS UF7 is Faster Semiconductor's advanced fast

\Y, 18.2A 193 mQ 19n
recovery Super Junction MOSFET family by utilizing charge 650 8 %3 319 nC

balance technology for excellent body diode performance, low
on-resistance and reduced gate charge. » Reduced Switching & Conduction Losses
It combines the benefits of a fast switching performance with » Fast Recovery Body-Diode

ease of usage and robustness. Additionally, we offer low .
reverse recovery time (trr) and reverse recovery charge (Qrr)
for the bridge structure topology, especially for resonant

Lower Gate Resistance
*  100% Avalanche Tested

converters (LLC, PSFB, etc.). * Pb-free and RoHS Compliant

D
Applications
*  Soft Switching Topologies G
* Telecom and Sever Power Supplies GD TO-220F
« EV Charger and Industrial Power Supplies S oS
Absolute Maximum Ratings (T¢ = 25°C unless otherwise noted)

Symbol Parameter Value Unit
Vbss Drain to Source Voltage 600 \%
Vass Gate to Source Voltage +30 \

) Continuous (T¢ = 25°C) 18.2*
I Drain Current A
Continuous (T¢ = 100°C) 11.5*
Iom Drain Current Pulsed (Note1) 54.6* A
Eas Single Pulsed Avalanche Energy (Note2) 102 mJ
Ias Avalanche Current (Note2) 4 A
Ear Repetitive Avalanche Energy (Note1) 1.6 mJ
MOSFET dv/dt 100
dv/dt : Vins
Peak Diode Recovery dv/dt (Note3) 50
o (Te =25°C) 36 w
Pp Power Dissipation
Derate Above 25°C 0.29 W/°C
Ty, TsTa Operating and Storage Temperature Range -55to 150 °C
Maximum Lead Temperature for Soldering, 260 o
I 1/8” from Case for 10 Seconds
*Drain current limited by maximum junction temperature
Thermal Characteristics

Symbol Parameter Value Unit

Reuc Thermal Resistance, Junction to Case, Max. 35
°C/IW
ReaJa Thermal Resistance, Junction to Ambient, Max. 62.5
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FMF60N193UF7 600V éMOS UF7 Power MOSFET

Package Marking and Ordering Information
Part Number Top Marking Package Packing Method Quantity
FMF60N193UF7 FMF60N193UF7 TO-220F Tube 50 units

Electrical Characteristics (Tc = 25°C unless otherwise noted)

Symbol Parameter Test Conditions | Min ‘ Typ ‘ Max | Unit
Off Characteristics
. Ves=0V, Ipb=1mA 600
BVpss | Drain to Source Breakdown Voltage \Y,
Ves=0V, Ip =1 mA, T, = 150°C 650
. VD3=6OOV, VGs=0V 10
loss Zero Gate Voltage Drain Current pA
Vps =480V, Ves =0V, T, = 125°C 16
lgss Gate-Source Leakage Current Vgs= +30V, Vps =0V +100 | DA
On Characteristics
Vesany | Gate Threshold Voltage Vgs = Vbs, Ip= 1.7 mA 3.0 5.0 \%
Rosen) | Static Drain to Source On Resistance | Ves= 10V, b=85A 160 | 193 | mQ
Dynamic Characteristics
Ciss Input Capacitance Vps = 400 V, Vgs = 0V, 1220 pF
Coss | Output Capacitance f=250 kHz 35 pF
Cotr) Time Related Output Capacitance 354 pF
K VD5=OVtO400V,VGs=OV
Coen) Energy Related Output Capacitance 57 pF
Qquoy | Total Gate Charge at 10 V 31.9 nC
Qgs Gate to Source Charge Vos =400V, Ip =85 A, 8.2 nC
VGS =10V
Qgq Gate to Drain “Miller” Charge 16.3 nC
Re Gate Resistance f=1 MHz 1.3 Q
Switching Characteristics
ta(on) Turn-On Delay Time 14.2 ns
t Turn-On Rise Time Vps =400V, Ip = 8.5 A, 12 ns
. VGS=10V, RG=1OQ
tyom | Turn-Off Delay Time See Figure 13 43.9 ns
tr Turn-Off Fall Time 8.5 ns
Source-Drain Diode Characteristics
Is Maximum Continuous Diode Forward Current 182 | A
Ism Maximum Pulsed Diode Forward Current 546 | A
Vsp Diode Forward Voltage Ves=0V, Isp =85A 1.2 \%
ter Reverse Recovery Time Voo =400V, lsp = 8.5A, 93 ns
Qrr Reverse Recovery Charge dlg/dt = 100 A/ps 0.42 uC

XNotes:

1. Repetitive rating: pulse-width limited by maximum junction temperature.
2. las=4A, Rg =25Q,starting T, = 25°C.

3. lsp £8.5A, di/dt < 100 Alps, Vpp <400 V,starting T, = 25°C.
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FMF60N193UF7

600 V éMOS UF7 Power MOSFET

Typical Performance Characteristics

Figure 1. On-Region Characteristics

Figure 2. Transfer Characteristics
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Figure 3. On-Resistance Characteristics vs.
Drain Current and Gate Voltage

Figure 4. Diode Forward Voltage Characteristics vs.
Source-Drain Current and Temperature
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Figure 5. Capacitance Characteristics

Figure 6. Gate Charge Characteristics
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FMF60N193UF7

600 V éMOS UF7 Power MOSFET

Typical Performance Characteristics

Figure 7. Breakdown Voltage Characteristics vs. Figure 8. On-Resistance Characteristics vs.
Temperature Temperature
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Figure 11. E,. vs. Drain to Source Voltage Figure 12. Transient Thermal Response Curve
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FMF60N193UF7 600 V éMOS UF7 Power MOSFET

Test Circuits

Figure 13. Inductive Load Switching Test Circuit and Waveforms
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Figure 14. Unclamped Inductive Switching Test Circuit and Waveforms
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Figure 15. Peak Diode Recovery dv/dt Test Circuit and Waveforms
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FMF60N193UF7 600 V éMOS UF7 Power MOSFET

Package Outlines

TO-220F

Rev. 2
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SYMBOL MIN NOM MAX
A 4.50 4.70 4.90
b 0.70 0.80 0.90
b1 1.33 1.40 1.47
c 0.45 0.50 0.60
D 15.67 15.87 16.07
E 9.96 10.16 10.36
e 2.54 BSC
F 2.34 2.54 2.74
F1 (0.10)

F2 (0.84)

G 6.48 6.68 6.88
L 12.78 12.98 13.18
L1 3.03 3.23 3.43
Q 2.56 2.76 2.96
an 3.10 3.30 3.50
P 3.08 3.18 3.28

* Dimensions in millimeters
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