FEATURES

N-Channel Super Gate Trench Power MOSFET
RCS023N10BQ

® Super TrenchFET® Power MOSFET

® 100% avalanche tested

® Improved dv/dt capability

APPLICATIONS

® Primary Side Switch

® Other Applications

® Uninterruptible power supply

Parameter Summary

VDS:100V ID (,vcs-tov):7180A RAS(0N) (o yesctov):1-8MQ(Typ.)
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Device Ordering Marking Packing Information

Ordering Number

Package

Marking

Packing

RCS023N10BQ

TO-247

RCS023N10BQ

Tube

Absolute Maximum Ratings T = 25°C, unless otherwise noted

Value
Parameter Symbol Unit

TO-247
Drain-Source Voltage (Vgg = 0V) Vpss 100 \Y
Continuous Drain Current Package Limited 180 A
Continuous Drain Current . 305 A

Silicon |
A D

Continuous Drain Current @T.=100° C Limited 190 A
Pulsed Drain Current (note) lom 720 A
Gate-Source Voltage Vass +20 \%
Single Pulse Avalanche Energy (note2) Enas 900 mJ
Power Dissipation (. - z5:c) Po 416 w
Operating Junction and Storage Temperature Range Ty Tsig -55~+150 °C
Caution: Stresses greater than those listed in the "Absolute Maximum Ratings” may cause permanent damage fo the device.
Thermal Resistance

Value
Parameter Symbol Unit

TO-247
Thermal Resistance, Junction-to-Case Rinic 0.3

°C/W
Thermal Resistance, Junction-to-Ambient Rina 62.5
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N-Channel Super Gate Trench Power MOSFET
RCS023N10BQ

Specifications T, = 25°C, unless otherwise noted

Value
Parameter Symbol Test Conditions Unit
Min. Typ. Max.

Static
Drain-Source Breakdown Voltage V(sripss Vgs = 0V, Ip = 250pA 100 -- -- \%
Zero Gate Voltage Drain Current Ibss Vps =100, Vgg = 0V, T, = 25°C - - 1.0 MA
Gate-Source Leakage lgss Vgg = £20V -- -- +100 nA
Gate-Source Threshold Voltage Vas(tn) Ips = 250uA 2.0 - 4.0 \%
Drain-Source On-Resistance (Note3) Roson) Vgs = 10V, Iy =50A -- 1.8 2.3 mQ
Dynamic
Input Capacitance Ciss -- 11000 --

VGS = OV,
Output Capacitance Coss Vps = 50V, -- 1700 -- pF

f=1.0MHz
Reverse Transfer Capacitance Crss - 350 -
Total Gate Charge Qq -- 224 --

] Vpp = 50V, Ip = 100A, _ _
Gate-Source Charge Qgs Ves = 10V 80 nC
Gate-Drain Charge Qgq - 38 -

Turn-on Delay Time tacon) -- 35 --
Turn-on Rise Time t, Vpp =50V, Ip =100A,Vgs = 10V - 25 -
ns

Turn-off Delay Time taom Rg=16Q -- 75 --
Turn-off Fall Time t -- 30 -
Drain-Source Body Diode Characteristics
Continuous Body Diode Current Is - - 180

Tc=25°C A
Pulsed Diode Forward Current lsm -- -- 720
Body Diode Voltage Vsp T, =25°C, Igp = 50A, Vgs = OV - 0.9 1.2 \%
Reverse Recovery Time t, Vs = 0V, I = 100A, - 100 - ns
Reverse Recovery Charge Q difdt =500A /ps -- 280 -- nC

Notes

1. Repetitive Rating: Pulse width limited by maximum junction temperature
2. Vpp =50V, Rg=25Q, Starting T, =25°C

3. Pulse Test: Pulse width < 300us, Duty Cycle < 1%
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N-Channel Super Gate Trench Power MOSFET
RCS023N10BQ

Typical Characteristics T, = 25°C, unless otherwise noted

Figure 1. Safe Operating Area Figure 2. Maximum Power Dissipation vs Case
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Figure 5. Transient Thermal Impedance
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N-Channel Super Gate Trench Power MOSFET
RCS023N10BQ

Typical Characteristics T, = 25°C, unless otherwise noted

Figure 6. Typical Transfer Characteristics Figure i Source-Dral_n P'Ode Foryard
Characteristics
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Figure 8. Drain-Source On-Resistance vs Drain Figure 9. Normalized On-Resistance vs Junction
Current Temperature
23 PULSED TEST
— Note: Ves=10V
g 2pilee Tost e
Fulse Tes
= =T 2 /
g £ /
s o
g 19 gE /
o —" 249 15 <
3 __...——,_,_.-————"'" = ‘3 /
S T Eg
@ 17 | 5% /
=] ==
= =0
& i3 1
c 15 s
£ -] L~
z =
£13 E 0.5
o
[+
11
g = 40 o 2 L b ’ 0 25 0 25 50 75 100 125 150
Ip, Drain Current [A] 5 2
T,, Junction Temperature [*C]
Figure 10. Normalized Threshold Voltage vs Figure 11. Normalized Breakdown Voltage vs
Junction Temperature Junction Temperature
13 1.1
' PULSED TEST EBiSOED TEST
Vas=V e
1.2 ID=250?15A s 15=250uA
@
1.1 < g 105 .
=5
G‘E 1 = //
SN = £
S8 g5 e
ES 0.9 Es
Ss N 2
23 o0s AN Sa 1
gE N S8 /
€ 07 AN =S
>
" N 4 095
0.6 AN =
B
\ g
0.5
0.4 09
50 25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
T,, Junction Temperature [°C] T, Junction Temperature ['C]

4 www.realchip.net



%  RealChip
1E &

N-Channel Super Gate Trench Power MOSFET
RCS023N10BQ

Typical Characteristics T, = 25°C, unless otherwise noted

Figure 12. Capacitance Characteristics Figure-13. Typical G\?;Ltitgg:rge ¥sGate-Soures
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N-Channel Super Gate Trench Power MOSFET
RCS023N10BQ

TEST CIRCUITS AND WAVEFORMS

Figure A: Gate Charge Test Circuit and Waveform
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Figure B: Resistive Switching Test Circuit and Waveform
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