CHiPLLS

CSiC120040T1

Nano Meter Coated (NMC)SIC MOSFET

Il Features

g o B
° Effectively lower down Tj and Rth, better anti- EMI ability \ Gate |L_ 1
° High speed Switching with Low Capacitances Pin4 I
° High blocking voltage with low on-resistance 'ég[f,i;‘e g?nugce
[ Easy to Parallel and Simple to Drive 1 234 g
] Anti- Latch-Up TO-247-4L,
° Halogen Free, RoHS Compliant
M Applications Top Mark: CSiC120040T1
Ordering P/N: CSiC120040T1
[ EV Charging Station
Parameter Value Unit
o Power Factor Correction or DC/DC Converters
° Solar Inverters Vos 1200 v
° Motor Drives In(Tc=25°C) 88 A
° Switch mode power supplies Ros(on) 40 mQ
Tj,max 175 °C
Il Absolute Maximum Ratings
(Tj=25°C unless otherwise specified)
Parameter Symbol Condition Value Unit
Drain-Source Voltage Vbsmax Vaes=0V, Ip=100uA 1200
Gate-Source Voltage V gsmax Absolute maximum values -10/+22
Gate-Source Voltage Vasop Recommended operational values -5/+18
Ves=18V, Tc=25°C 88
Continuous Drain Current Ip A
Vaes=18V, Tc=100°C 62
Pulsed Drain Current Ip(puise) Pulse width t, limited by Tjmax 180 A
Power Dissipation Po Tc=25°C, T,=175°C 417 w
Operating Junction Temperature Ty, op -55~175 °C
Storage Temperature Range Tstg -55~175 °C
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CHiPLUS
Ly CSiC120040T1

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

Value
Parameter Symbol Condition Unit
Min | Typ. Max
Drain-Source Breakdown Voltagel V(grypss Ves=0V, Ip=100pA 1200 \%
Ty=25°C 2.3 3.2 4
Gate Threshold Voltage Vasth) Vps=Ves, Ib=10mA vV
Ty=175°C 23
Zero Gate Voltage Drain Current Ioss Vbps=1200V, Ves=0V 1 50 MA
Gate-Source Leakage Current lass Ves=18V, Vps=0V 10 250 nA
- } Ty=25°C 38 53
Drain-Source On-State Roson | Ves=18V, Ib=40A mQ
Ty=175°C 53
Ty=25°C 27.6
Transconductance Ors Vbs=20V, Ios=40A S
Ty=175°C 21
Input Capacitance Ciss 3030
Ves=0V
Output Capacitance Coss Vbs=1000V 125 pF
Reverse Transfer Capacitance Cres f=100KHz 10
Vac=25mV
Coss Stored Energy Eoes 135 pd
Avalanche Energy, Single Pluse Eas Ib=40A, Vpp=50V 2 J
Turn-On Switching Energy Eon Vos=800V, 0.6
Ves=-5/18V
I0=40A, mJ
Turn Off Switching Energy Eorr Reex)=2.50, 0.1
T,=25°C, L=150uH
Turn-On Delay Time td(on) Vbs=800V, 16
Ves=-5/18V
Rise Time tr 22
I0=40A, ns
Turn-Off Delay Time td(off) Ra(exty=2.5Q, 20
Eall Ti ¢ T,=25°C, L=150uH 10
m
afl 1ime ! Timing relative to Vbs
Gate to Source Charge Qgs 47
Vbs=800V,
Gate to Drain Charge Qgd 41 nc
Ves=-5/18V Ip=40A
Total Gate Charge Qq 132
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CHiPLUS

CSiC120040T1

l Body Diode Characteristics (T,;=25°C unless otherwise noted)

Value
Parameter Symbol Condition Unit
Min Typ. Max
T=25°C 4.5
Diode Forward Voltage Vgp Vaes=-5V, Isp=20A \%
Ty=175°C 4.1
Continuous Diode Forward Current Is Vas=-5V, Tc=25°C 75 A
Diode Pulse Current Isipuisey | Ves=-5V, Pulse width tp limited by Tjmax 180 A
Reverse Recovery Time t, Ves=-5V 59 ns
Isp=40A
R R Ch Q
everse Recovery Charge r RG(ext)=7.5Q 3 uC
Ts=25°C
Peak Reverse Recovery Current lem 22 A
Vr=800V
I Thermal Characteristics
Value
Parameter Symbol Condition Unit
Min Typ. Max
Thermal Resistance: Junction to Case | Ry .c) 0.36 | 0.46 C/IW
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Output Characteristics

los=f(Vps), Ts=25°C
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CSiC120040T1

Output Characteristics

Ios=f(Vbs), Ts=175°C
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cHiPLUS _—

CSiC120040T1

On-Resistance Transfer Characteristics
Rps(on)=f(TJ), Ips=40A Ibs=f(Ves), Vbs=20V
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cHiPLUS

Threshold Voltage

Vesith)=f(Ts), Ves=Vbs, Ips=10mA

CSiC120040T1

Gate Charge Characteristics

Ves=f(Qg), Ips=40A, les=50mA, Vps=800V, T,=25°C
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cHiPLUS

Output Capacitor Stored Energy

Eoss=f(Vbs)

Capacitances=f(Vps), Ts=25°C, Vac=25mV, f=100KHz, (0-200V)

CSiC120040T1

Capacitances
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CSiC120040T1

Maximum Power Dissipation Derating Transient Thermal Impedance(Junction-Case)
Ptot=f(Tc), Tu<175°C Zinac=f(tp)
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cHiPWS

Switching Times [ns]

Switching Energy
Switching Loss=f(Rg(ext)), Ts=25°C, Voo=800V
, Ibs=40A,Ves=-5V/+18V, L=150uH
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CSiC120040T1

Switching Energy
Switching Loss=f(TJ), Voo=800V, lbs=40A,
Ra(ext)=2.5Q,Ves=-5V/+18V, L=150uH
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Single Avalanche Safe Operating Area
Avalanche Current=f(tav), Ts=25°C, Vop=50V
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CSiC120040T1

SYMBOL =
MIN NOM MAX
M E €A 4.83 | 5.02 | 5.21
WAl | 2.20 | 2.42 | 2.54
Ya A2 1.91 | 2.00 | 2.16
= sk b 1.07 | 1.20 | 1.33
bl | 1.15 | 1.30 | 1.45
o b2 | 2.39 | 2.67 | 2.94
si\ 9,& a b3 0. 45 0. 60 0. 75
PP 0.56 | 0.60 | 0.68
D | 23.30 | 23.465 | 23. 60
D1 16.36 | 16.65 | 16.95
El D2 0.96 | 1.19 | 1.26
SE | 16.75 | 16.94 | 16.13
- : E1l 13.10 | 13.25 | 13. 40
:L | B4 | 3-bl ! E2 4.00 | 4.40 | 4.80
Al E3 1.00 | 1.45 | 1.90
b2 —‘ &b E4 2.40 | 2.80 | 3.20
© * e 2.50 | 2.54 | 2.58
#xel | 5.03 | 5.08 | 5.13
L | 17.31 | 17.567 | 17.82
MLl - - 4.37
\ M 0.40 | 0.60 | o.80
b3 c e e ©P | 3.90 4.00 4. 10
% ®P1| 3.51 | 3.61 | 3.71
" op2 | 7.03 | 7.18 | 7.33
= ®P3 | 2.80 | 3.00 | 3.20
°| @®P4 | 1.30 | 1.50 | 1.70
/ \ ] Q 5.49 | 5.79 | 6.00
\'—'"' ShE ] Q1 2.80 | 3.10 | 3.40
Q2 19.95 | 21.25 | 21.55
! Q3 2.35 | 2.50 | 2.65
04 s 6.04 | 6.17 | 6.30
U 6.06 | 6.35 | 6.65
01 6° 10° 13°
02 16° 20° 24°
e3 6° 10° 13°
o4 5° 8° 11°
Package Outline Common Dimensions
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