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Nano Meter Coated (NMC)SIC MOSFET

Il Features

“ ® Drain
® Effectively lower down Tj and Rth, better anti- EMI ability Pin1
@ High speed Switching and low switching loss H Gate |;<_ Y
Pin4 4
@ High blocking voltage with low on-resistance ¢
Kelvin Source
€ Temperature-Independent Switching Behavior Source Pin 2
Pin 3
1 234 "
TO-247-4L
Applications
u PP Top Mark: CSiC120013T1
@ PV string inverters
Ordering P/N: CSiC120013T1
@ Solar power optimizer
) ) Parameter Value Unit
€ Switch mode power supplies
\Y,
# Online UPS/ Industrial UPS Vos 1200
@ High Voltage DC/ DC Converters Ip(Tc=25°C) 150 A
RDS(ON) 13 mQ
Tj,max 175 °C
Il Absolute Maximum Ratings
(Tj=25°C unless otherwise specified)
Symbol Parameter Value Unit Test Conditions
Vbss Drain-Source Voltage 1200 \
150 Tc=25°C
Io Continuous DC Drain Current for Ring-ctyp.), Limited by Tvimax 107 A Tc = 100°C
87 Tc=125°C
281 Tc=25°C
lom Peak Drain Current, tp Limited by Tvymax) 199 A Tc = 100°C
162 Tc=125°C
Vs, max Gate-Source Max Voltage -10/22 \Y
Vs, op Gate-Source Operate Voltage -5/18 \
Eas Single Pulse Avalanche Energy 729 mJ L=0.5mH, 1as=54A,
Vop=50V, Ves=18V
Piot Power Dissipation for Ring-cyp.) 681.8 W Tc=25°C
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[l Static Characteristics (Tc=25°C unless otherwise noted)

Symbol Parameter Min. Typ. Max. Unit Test condition
V(BRr)DSS Drain-Source Breakdown Voltage 1200 \% Ip=100 pA
2 3.2 4.5 Tw=25°C
Vas(th) Gate Threshold Voltage Vv Vbs = Ves, Ip=21mA
2.3 Tw=175°C
20 Tw=25°C
Ipss Drain-Source Leakage Current MA Ves=0V, Vbs= 1200 V
11 Tw=175°C
250 Tww=25°C
less Gate-Source Leakage Current nA Ves=22V,Vps=0V
295 Tw=175°C
250 Tww=25°C
Ises Source-Gate Leakage Current nA Ves=-10V, Vps=0V
-132 Tw=175°C
13 Tw=25°C
Rbs(on) Drain-Source On-State Resistance mQ Ves=18V,Ib=75A
25 Tw=175°C
Ors Transconductance 56.2 S Vps=20V, Ib=75A
Ra(int) Internal Gate Resistance 1.25 Q f=1MHz, Vac =25 mV
Ciss Input Capacitance 5357 pF
Coss Output Capacitance 240 pF Ves=0V, Vbs=800V, f = 1IMHz
Crss Reverse Transfer Capacitance 9 pF
Qos Gate to Source Charge 71.6 nC
Qop Gate to Drain Charge 17.9 nC Ves=-5V/+18V,Vop=800V, Io=75A
Qe Total Gate Charge 219.0 nC

Il Dynamic Characteristics (Tc=25°C

unless otherwise noted)

Chiplus reserves the right to change product or specification without notice.

Symbol Parameter Min. Typ. | Max. | Unit Test condition

16.0 Tw=25°C
ta(on) Turn—-On Delay Time 15.8 ns Tw=125°C
15.2 Tw=175°C

17.9 Tw=25°C
tr Rise Time 19.0 ns Tw=125°C
20.4 Ves=-5V/+18 V, L=100uH T =175°C

Vop=800V, Io=75A, Rewn=2Q,

36.2 Reef =2 Q Tw=25°C
ta(ofr) Turn—-Off Delay Time 379 ns Tw=125°C
39.2 Tw=175°C

8.5 Tw=25°C
te Fall Time 7.1 ns Tw=125°C
7.0 Tw=175°C
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[l Dynamic Characteristics (Tc=25°C unless otherwise noted)

CSiC120013T1

Symbol Parameter Min. Typ. | Max. | Unit Test condition
538.2 Tw=25°C
Eon Turn—-On Switching Loss 589.1 TN} Tw=125°C
628.0 Tw=175°C
. Tw=25°C
1665 Ves= -5V /+18 V, L=100uH s
Eoff Turn—-Off Switching Loss 114.2 pJ Vopo=800V, Ib=75A, Raen=2 Q, Tw=125°C
Reem=2Q
105.3 Tw=175°C
704.7 Tw=25°C
Etot Total Switching Energy 686.9 pd Tw=125°C
658.3 Tww=175°C

Note: Eon/ Eoff result with body diode

Il Maximum Ratings For Body Diode (TVJ= 25°C

unless otherwise specified)

Symbol Parameter Value Unit Test Conditions
Vbss Drain-Source Voltage 1200 \Y
281 Tc=25°C
Ism Peak Reverse Drain Current, tp Limited by Tvimax) 199 A Tc=100 °C
162 Te=125°C

[l Body Diode Characteristics (Tc=25°C unless otherwise noted)

Symbol Parameter Min. Typ. Max. | Unit Test conditions
4.8 Tw=25°C
Vsp Body Diode Forward Voltage 4.4 Vv Ves=-5V, lsp=75A Tw=125°C
4.2 Tww=175°C
45.5 Tww=25°C
rrm Peak Reverse Recovery Current 50.5 A Tw=125°C
56.6 Tw=175°C
0.55 Tw=25°C
Qr Reverse Recovery Charge 0.82 uC Tw=125°C
Vbs =800V, Ves=-5V, Isp =75A,
114 .DS GS SD Tw=175°C
di/dt = 3670 A/ us
22.0 Tw=25°C
ter Reverse Recovery Time 34.6 ns Tww=125°C
35.1 Tvw=175°C
77.5 Tw=25°C
Enr Reverse Recovery Energy 149.2 pd Tww=125°C
229.7 Tvw=175°C
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Typical transfer characteristic

Typical gate-source threshold voltage as a function of

Ips =f(Vas) junction temperature
VDs= 20V VGS(th) = f(TVJ), |DS =21 mA
200
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Typical reverse drain current as function of reverse drain

voltage, Vgs as parameter
|DS = f(VDs), TVJ =-55°C

Typical reverse drain current as function of reverse
drain voltage, Vgs as parameter
|DS = f(VDs ), TVJ =25°C
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Typical reverse drain current as function of reverse drain
voltage, Vgs as parameter
Ips = f(VDs), Tw=175°C

Typical reverse drain voltage as function of junction
temperature
Vsp=f(Twy), Isp=37.5A
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Typical switching energy as a function of junction
temperature, 2nd device own body diode: Vgs=-5V
E= f(TVJ)

Vps=800V, Reexy=2Q, Ves=-5V/+18V, Ips=75A

Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Vgs=-5V

E = f(Ra(ext)

VGS= -5/18 V, |DS= 75 A, TVJ =25 OC, VDs= 800V
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Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Vgs=-5V

E = f(Ro(ex))

Ves=-5/18V, Ips=75A, Tvy=175 °C, Vps= 800 V

Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Vgs=-5V

E = f(lps)

Ves=-5/18 V, Reexy=2 Q, Tvy=25 °C, Vps =800 V
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Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Vgs=-5V

E = f(lps)

Ves=-5/18 V, Reey=2 Q, Tvy= 175 °C, Vps =800 V

Typical switching energy losses as a function of gate
resistance, 2nd device own body diode: Vgs=-5V

E = f(Vbs)

Ves=-5/18 V, Reexy=2Q, Tvu=25°C, Ips=75A
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Typical switching energy losses as a function of gate

resistance, 2nd device own body diode: Vgs=-5V Typical gate charge

E =1(Vos) Ves =f(Qg), Ips = 75A, Vs = 800V turn-on pulse
Ves=-5/18V, Reey=2Q, Tvy=175°C, Ips=75A
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Typical capacitance as a function of drain-source voltage
C =1(Vbs), Vas= 0V, f = 1IMHz
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Max. transient thermal resistance (MOSFET)
(Zin( j-c,max) = f(tp), Parameter D = t,/T

1.E+00
1.E-07
=3
Y 1E-02
v
=
=
M
1E-03
Single Pulse
1E-04
1.E-06 1.E-05 1E-04 1.E-03 1E-02 1.E-01 1.E+00 1E+01
Time, tp(s)
mm
SYMBOL
E A MIN NOM MAX
U E3 - | A2 M & deA 4.83 | 5.02 | 5.21
@ WAl | 2.29 | 2.42 | 2.54
k'::;.; A2 1.91 | 2.00 | 2.16
TS v #*b 1.07 | 1.20 | 1.33
S bl 1.15 1. 30 1. 45
T,%‘: = o Heb2 2. 39 2. 67 2.94
a b3 0.45 | 0.60 | 0.75
e C 0.56 | 0.60 | 0.68
D | 23.30 | 23.465 | 23. 60
; D1 16.35 | 16.66 . 95
! : D2 0. 95 1. 19 26
L M E 16. 76 | 15.94 .13
: e El 13.10 | 13.25 . 40
:;L | B4 | 3-b1 E2 4.00 | 4.40 80
E3 1.00 | 1.45 90
b2 _‘ 4b E4 2.40 | 2.80 20
A * e 2.50 | 2.54 58
#xel | 5.03 | 5.08 13
L 17.31 | 17. 67 .82
MLl - - 37
M 0.40 | o.60 80

e OP 3. 90 4. 00
3 OP1 3.51 3.61

DP2 7. 03 7.18

10
71

33

U
I

N R EE R P =0 P b 2 Rl P Y el S

“-? ©P3 | 2.80 | 3.00 20
= ®P4 | 1.30 | 1.50 70
/ \ f Q 5.49 | 5.79 00
\m R ] Q1 2.80 | 3.10 40
Q2 19.95 | 21.25 .65
{ Q3 2.35 | 2.650 65
84 s 6.04 | 6.17 | 6.30
U 6.056 | 6.35 | 6.66
01 6° 10° 13-
o2 16° 20° 24°
e3 6° 10° 13°
o4 5° 8° 11°
Package Outline Common Dimensions
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