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HMDGON380E7

N-Channel eMOS E7 Power MOSFET
600V, 9.6 A, 380 mQ

Description Features
The 600V eMOS E7 is an advanced Power Master Semicon- BVoe @ T | R Q
ductor's Super Junction MOSFET family by utilizing charge DES 1 e D DS(on):max 9.4p
balance technology for excellent low on-resistance and gate 650 V 9.6 A 380 mQ 15.5nC
charge.
This technology combines the benefits of a fast switching + Reduced Switching & Conduction Losses
performance with ease of usage and robustness. * Lower Gate Resistance
Consequently, the eMOS E7 family is suitable for application + 100% Avalanche Tested
requiring high power density and superior efficiency. » Pbfree, Halogen Free, and RoHS Compliant

. . D
Applications
* PFC, Hard & Soft Switching Topologies
* Industrial & Consumer Power Supplies
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Absolute Maximum Ratings (T. = 25°C unless otherwise noted)

Symbol Parameter Value Unit
Vpss Drain to Source Voltage 600 \Y,
Vgss Gate to Source Voltage +30 \Y,

) Continuous (T¢ = 25°C) 9.6
Ip Drain Current - A
Continuous (T = 100°C) 6.1
lom Drain Current Pulsed (Notel) 28.8 A
Ens Single Pulsed Avalanche Energy (Note2) 40 mJ
las Avalanche Current (Note2) 25 A
Ear Repetitive Avalanche Energy (Notel) 0.87 mJ
MOSFET dv/dt 100
dv/dt - Vins
Peak Diode Recovery dv/dt (Note3) 20
o (Te =25°C) 87 W
Pp Power Dissipation
Derate Above 25°C 0.7 W/°C
Ty Tsre Operating and Storage Temperature Range -55 to 150 °C
T Maximum Lead Temperature for Soldering, 260 °C
L 1/8” from Case for 10 Seconds
Thermal Characteristics

Symbol Parameter Value Unit
Reyc Thermal Resistance, Junction to Case, Max. 1.43 oW
Rea Thermal Resistance, Junction to Ambient, Max. *minimal footprint 62.5
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HMDG60ON380E7 600 V eMOS E7 Power MOSFET
Package Marking and Ordering Information
Part Number Top Marking Package Packing Method Reel Size Tape Width Quantity
HMDG60N380E7 | HMDG60ON380E7 D-Pak Tape & Reel 330 mm 16 mm 2500 units
Electrical Characteristics (T, = 25°C unless otherwise noted)
Symbol Parameter Test Conditions | Min | Typ | Max | Unit
Off Characteristics
Ves =0V, Ip=1mA 600
BVpss | Drain to Source Breakdown Voltage \Y
Ves =0V, Iy =1mA, T, = 150°C 650
Ipss Zero Gate Voltage Drain Current Vos 2000V, Vs 20V ! MA
Vps =480V, Vg =0V, T, = 125°C 2
lgss Gate-Source Leakage Current Vgs =230V, V=0V +100 | nA
On Characteristics
Ves@n | Gate Threshold Voltage Vs = Vps: Ip = 0.8 mA 2.5 4.5 \
Rpsn) | Static Drain to Source On Resistance Vgs=10V,Ip=4.0A 318 | 380 | mQ
Dynamic Characteristics
Ciss Input Capacitance Vps =400V, Vgs =0V, 628 pF
C,s | Output Capacitance f=250 kHz 20 pF
Com Time Related Output Capacitance 239 pF
Vps =0V 10400V, Vgg =0V
Coen Energy Related Output Capacitance 30 pF
Qqguoy | Total Gate Charge at 10 V 15.5 nC
Qqs Gate to Source Charge xzz z ig()vv o =4.0A, 3.0 nC
Qg Gate to Drain “Miller” Charge 7.9 nC
Rg Gate Resistance f=1MHz 1.0 Q
Switching Characteristics
tacon) Turn-On Delay Time 8 ns
t, Turn-On Rise Time Vps =400V, 15 =4.0 A, 7 ns
Ves=10V,R;=100Q
tiorm | Turn-Off Delay Time See Figure 13 30 ns
t Turn-Off Fall Time 8 ns
Source-Drain Diode Characteristics
Is Maximum Continuous Diode Forward Current 9.6 A
lsm Maximum Pulsed Diode Forward Current 288 | A
Vsp Diode Forward Voltage Ves=0V,lgp=4.0A 1.2 \
ty Reverse Recovery Time Vpp =400V, g = 4.0 A, 221 ns
Q, | Reverse Recovery Charge dig/dt = 100 A/us 1.8 e
XNotes:

1. Repetitive rating: pulse-width limited by maximum junction temperature.
2. lag=25A, Rg=25Q, starting T; = 25°C.
3. lgp=4 A, di/dt <100 Alys, Vpp <400V, starting T, = 25°C.
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HMDG60ON380E7

600 V eMOS E7 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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HMDG60ON380E7

600 V eMOS E7 Power MOSFET

Typical Performance Characteristics

Figure 7. Breakdown Voltage Characteristics vs.

Figure 8. On-Resistance Characteristics vs.
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Figure 9. Maximum Safe Operating Area

Figure 10. Maximum Drain Current vs.
Case Temperature
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Figure 11. E, vs. Drain to Source Voltage

Figure 12. Transient Thermal Response Curve
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HMDG60ON380E7 600 V eMOS E7 Power MOSFET

Test Circuits

Figure 13. Inductive Load Switching Test Circuit and Waveforms
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HMDG60ON380E7 600 V eMOS E7 Power MOSFET
Package Outlines
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SYMBOL MIN NOM WX
A 2.20 2.30 2.40
Al (W) 0.00 - 0.127
o 0.66 0.76 0.86
b2 - - 0.96
b3 5.04 5.34 5.64
c? 0.40 0.50 0.60
o 5.90 5.10 B.30
VIEW A ;
OPTIONAL TIE LEADFORM D1 (4.75)
ROTATED 90° CW E B6.40 6.60 6.80
= (5.04)
e 2.30 BSC
H 9.20 9.50 9.80
L 1.927 1.47 1.67
L1 2.50 2.70 2.90
L2 0.508 BSC
L3 0.50 0.70 0.90
L4 0.60 0.80 1.00
5 0 — 00
81 (5%

* Dimensions in millimeters
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