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Description:

This N channel SGT MOSFET has been designed to ultra-low on-state resistance (Rbson) and yet

40V 5.9mohmN-channel
SGTMOSFET

SI059N04MG2

maintain superior switching performance, special for high efficiency power management

applications.

Features:

Applications:
DC-DC Converter

e N-channel, optimized for high-speed .
smooth switching

Excellent Gate Charge x Roson (FOM) °
Ultra-low on-resistance
RoHS compliant (Note )
Halogen-free Note

Key Performance Parameters:

Power Tools
Load Switching

S(1] 18/D
Parameter Value | Unit . 1 b
Vbs 40 Y, s N ﬂx !
Rbson, max @VGS=10V | 5.9 mQ s[3] 6D
Ip 54 A
Gl4] 51D
Ordering Information:
Ordering Code Package Type Marking Code Form Packing
SI059N04MG2 DFN3.3X3.3-8L 059N04M 13 inches Reel 5000
Ellison Semiconductor Ltd 1 REV.1.0, 2021-12-24
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Maximum Ratings(Ta=25°C unless otherwise noted)

Symbol Parameter Value Units
Vbs Drain-Source Voltage 40 Vv
o Drain Current - Continuous (Tc = 25°C) 54 A
Drain Current -Continuous (Tc = 100°C) 34 A
Iom Drain Current - Pulsed Note 1:2) 216 A
Vs Gate-Source Voltage 20 Vv
Eas Single Pulsed Avalanche Energy MN°te3) 56 mJ
Pp Power Dissipation (Tc = 25°C) 36.7 w
Ty, TsTG Operating and Storage Temperature Range -55 to +150 °C

Thermal Characteristics

Symbol Parameter Value Units
ReJc Thermal Resistance, Junction-to-Case, Steady-State 3.4 °C/W
Thermal Resistance, Junction-to-Ambient Steady o
Reua State (Note 4 60.4 C/wW
Notes:

1. The max drain current rating is package limited

2. Repetitive Rating: Pulse width limited by maximum junction temperature
3. L=0.5mH, Voo =20V, las=14.7A, Rc = 25 Q, Starting Ts=25 °C

4. Mount on minimum PCB layout

Ellison Semiconductor Ltd 2 REV.1.0, 2021-12-24
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Electrical Characteristics (T,=25°C unless otherwise noted)

Symbol Parameter Test Conditions Min | Typ | Max | Units

Static Characteristics

BVbss Drain-Source Breakdown Voltage Ves =0V, Ip =250 pA 40 \Y
Vps =40V, Ves =0V, 1
Ty =25°C
Ioss Zero Gate Voltage Drain Current MA
Vbs =40V, Ves =0V, 250
Ty =150°C
less Gate Leakage Current Ves =220 V,Vos =0V +100 nA
VaGs(TH) Gate Threshold voltage Vbs = Ves, Ip = 250 pA 1.1 1.6 2.1 \%
) . Ves=10V, Ip = 20A 5.0 5.9
Robs(on) Drain-Source on-state resistance mQ
Ves=4.5V, Ip =15A 7 8.5

Dynamic Characteristics

Ciss Input capacitance 850 pF
- Vos=20V, Ves=0V,
Coss Output capacitance 254 pF
f=1.0 MHZ
Crss Reverse transfer capacitance 8 pF
Re Gate resistance f=1MHZ 26 Q

Switching Characteristics

To(on) Turn On Delay Time 7 ns
Tr Rising Time Vos =20V, 1o =20A, 525 ns
- Ves =10V, Reen =10 Q
To(oFF) Turn Off Delay Time (Note 5) 445 ns
Tr Fall Time 93.5 ns
Qe Total Gate Charge 13.1 nC
Vos=20V, Ib=20A,
Qas Gate-Source Charge 2.2 nC
Ves=10V
Qo Gate-Drain Charge 2.6 nC

Drain-Source Diode Characteristics and Maximum Ratings

Is Maximum Continuous Body-Diode Forward Current 54 A
Ism Maximum Pulsed Body-Diode Forward Current (NOTE 1) 216 A
Vsb Diode Forward Voltage Ves=0V,Is=20A 0.84 V
TrR Reverse recovery time ) 245 ns

l[r=40 A, di/dt = 100 A/uS
Qrr Reverse recovery charge 14 nC

Ellison Semiconductor Ltd 3 REV.1.0, 2021-12-24
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Electrical Characteristics Diagrams
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Figure 5: Capacitance Characteristics Figure 6: Body-Diode Characteristics
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Power Dissipation (W)
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Figure 8: Gate-Charge Characteristics

Current rating Ip (A)
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Figure 10: Single Pulse Power Rating
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Notes:
1. Pulse Test: Pulse width <300 us, Duty cycle < 2%
2. Essentially independent of operating temperature
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Test Circuit and Waveform

Gate Charge Test Circuit & Waveform
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Package Outlines
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Symbol Dimensions In Millimeters Dimensions In Inches
MAX MIN MAX MIN
A 0.900 0.700 0.035 0.028
b 0.350 0.250 0.014 0.010
c 0.250 0.100 0.010 0.004
D 3.500 3.050 0.138 0.120
D1 3.200 2.900 0.126 0.114
D2 1.950 1.350 0.077 0.053
E 3.400 3.000 0.134 0.118
E1 3.300 2.900 0.130 0.114
E2 2.600 2.350 0.102 0.093
e 0.65BSC 0.026BSC
H 0.750 0.300 0.030 0.012
L 0.600 0.300 0.024 0.012
L1 0.200 0.060 0.008 0.002
) 14° 6° 14° 6°
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