BSS04N013SZ1

N-Channel Power MOSFET
40V, 247 A, 1.3 mQ

Description

This N-Channel MOSFET has been designed specifically to
improve the overall efficiency. It has been optimized for low gate
charge, low Rbson, fast switching speed.
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Features
BVDSS Ip RDS(on),max er,typ
40V 247 A 1.3 mQ 62.8 nC

Shielded-gate technology

Low on-resistance and low gate-charge
RoHS compliant

100% avalanche tested

D
’
Applications d N
+ High-frequency DC-to-DC convertors G
* Motor controllers
+ Battery management and protection s
* Server power
RoHS 2
compliant
Absolute Maximum Ratings (T,= 25°C unless otherwise noted)
Symbol Parameter Value Unit
Voss Drain to Source Voltage 40 v
Vess Gate to Source Voltage +20 \
| Continuous Drain Current, Silicon Limited (TC = 25 °C)® 247 A
D
Continuous Drain Current, Silicon Limited (TC = 100 °C)™" 156
lom Pulsed Drain Current ® 988 A
Eas Single Pulsed Avalanche Energy © 336 mJ
las Avalanche Current @ 82 A
= 25° 125
Po Power Dissipation® (Te=25°C) W
(Tc=100°C) 50
Ty, Tste Operating and Storage Temperature Range -55 to 150 °C
Thermal Characteristics
Symbol Parameter Value Unit
ReJc Thermal Resistance, Junction to Case, Max. 1.0 W
ReJa Thermal Resistance, Junction to Ambient, Max. 50
Notes:

1. Computed continuous current assumes the condition of Ta_max while the actual continuous current depends on the
thermal & electro-mechanical application board design.

This single-pulse measurement was taken under TJ_Max .

This single-pulse measurement was taken under the following condition [L = 0.1mH, VGs = 10V, Vbs = 40V] while its

value is limited by TJ_Mmax .

4. The power dissipation PD is based on TJ_Max .
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Electrical Characteristics (T,=25°C unless otherwise noted)

Symbol

Parameter

Test Conditions

‘ Min ‘ Typ | Max ‘ Unit

Off Characteristics

BVpbss Drain to Source Breakdown Voltage Ves=0V, Ip= 250 yA 40 - - V
Ibss Zero Gate Voltage Drain Current Vps=40V, Ves=0V - - 1 MA
lgss Gate-Source Leakage Current Ves= 20V, Vps=0V - - 100 | nA

On Characteristics
Vestn)y | Gate Threshold Voltage Vs = Vbs, Ip= 250 pA 2.2 3.0 3.8 \
Ves=10V, Ib=20 A, Ty=25°C - 1.1 1.3
Rbs(on) | Static Drain to Source On Resistance mQ
Ves=4.5V,Ib=20A, Ty=25C - 2.0 24
Dynamic Characteristics
Ciss Input Capacitance - 6744 - pF
Coss Output Capacitance Ves =0V, Vps = 20V, f=1MHz - 3601 - pF
Crss Reverse transfer capacitance - 64 - pF

Qqtoty | Total Gate Charge at 10 V - 90.4 - nC
Qgs Gate to Source Charge |VDG=S4=0?A}O 10V, VDS =20V, - 24 - nC
Qgd Gate to Drain “Miller” Charge - 9 - nC

Re Gate Resistance VGs =0V, Vps=0V, f = 1MHz - 112 | - Q
Switching Characteristics
td(on) Turn-On Delay Time - 14 1 - ns
tr Turn-On Rise Time Vgs = 10V, Vpg = 20V - 19.8 - ns
taof Turn-Off Delay Time Ip=40A, Rgen = 3Q - 54.4 - ns
te Turn-Off Fall Time - 19.8 - ns
Source-Drain Diode Characteristics
Vsp Diode Forward Voltage Is=20A, Vgs= 0V - 0.8 1.0 \Y
ter Reverse Recovery Time I = 20A, di/dt = 100A/us - 42.2 - ns
Qrr Reverse Recovery Charge - 62.8 - nC
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Typical Performance Characteristics

Fig. 1 Saturation Characteristics

Fig. 2 Transfer characteristics
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Figure 3: RDS(ON) vs. Drain Current

Figure 4: RDS(ON) vs. Junction Temperature
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Figure 5: Body-Diode Characteristics

Figure 6: VBR(DSS) vs. Junction Temperature
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Typical Performance Characteristics

Figure 7: Capacitance Characteristics Figure 8: Coss Stored Energy
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Figure 9: Current De-rating Figure 10: Power De-rating
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Figure 11: Single Pulse Power Rating,

Junction-to-Case Figure 12: Maximum Safe Operating Area
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Typical Electrical & Thermal Characteristics

Figure 13: RDS(ON) VS. VGS

Figure 14: Gate Charge Curve
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Figure 15: Normalized Maximum Transient Thermal Impedance
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Test Circuits
Fig.16:Gate Charge Test Circuit & Wave Form
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Fig.17:Resistive Switching Test Circuit & Wave Form
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Fig.18:Unclamped Inductive Switching(UIS)
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Test Circuits

Fig.19:Diode Recovery Test Curcuit & Wave Form
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Package Outlines
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* Dimensions in millimeters
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Package Marking and Ordering Information

Part Number Top Marking Package Packing Method Quantity
BSS04N013SZ1 BSS04N013SZ1 DFN5*6 Tape & Reel 5000 units
Disclaimer

Bestirpower reserve the right to make changes, corrections, enhancements, modifications, and
improvements to Bestirpower products and/or to this document at any time without notice.

The information given in this document shall in no event be regarded as a guarantee of
conditions or characteristics. Bestirpower 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 Products or technical information described in this document.

This document is the property of Bestirpower Co,. LTD., and not allowed to copy or transformed
to other format if not under the authority approval.
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