ZZ"@J@W@@

2200V N-Channel Silicon Carbide Power MOSFET

CI7N220SM

Vbs = 2200V
Ib (Tc=25°C) =8.7A
Ros(on).typ = 900 mQ@ Ves=18V

Features

® Wide bandgap SiC MOSFET technology

® Low On-Resistance with High Blocking Voltage
® Low Capacitances with High-Speed switching
® Low reverse recovery(Qrr)

® Halogen free, RoHs compliant

Benefits

® Reduce switching losses

® Increased system Switching Frequency
® Increased power density

® Reduction of heat sink requirements

Applications

® Switch mode power supplies
® Auxiliary power supplies
® High voltage capacitive loads

Package Pin Definitions

® Pin1- Gate
® Pin2- Drain
® Pin3- Power Source
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Package Parameters

Gate (Pin 1)

Drain (Tab,Pin 2)

Power source (Pin 3)

Part Number

Marking

Package

CI7TN220SM

CI7TN220SM

TO-247-3
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2200V N-Channel Silicon Carbide Power MOSFET

CI7TN220SM
Maximum Ratings (Tc=25°C unless otherwise specified)

Symbol Parameter Test conditions Value Unit Note

Vbsmax Drain-Source Voltage Ves= 0V, Ip= 100pA 2200 \%

Viesmax Gate-Source voltage AC (f> 1 Hz) -10/+25 \%

Vesop Recommend Gate-Source Voltage Static -4/+18 V

Ves =18V, Tc=25°C 8.7
Ip Continuous Drain current A Fig. 14
Ves =18V, Tc=100°C 6
. Pulse with t, limited by Timax at 1 ms 9 .

Io.puise Pulsed Drain Current Pulse with £, limited by Timax at 100 ps 16 A Fig. 18
Po Power Dissipation Tc=25°C, Tj=175°C 94 W Fig. 16

T Operating junction temperature -55~175 °C

Tstg Storage temperature -55~175 °C

Thermal Characteristics Maximum Ratings (Tc=25C unless otherwise specified)
Symbol Parameter - Value Unit Note
Min. Typ. Max.

Ringe) Thermal resistance from Junction to Case 1.6 K/W
Fig. 15

Rin(a) Thermal resistance from Junction to Ambient 40 K/W
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2200V N-Channel Silicon Carbide Power MOSFET

CI7N220SM
Static Characteristics
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. | Max.
Virpss | Drain-Source Ves= 0V, Ip= 100pA 2200 Vv
BR) Breakdown voltage es= LV, Ib H
Ves= Vps, Ip=0.5mA 2.8
Vesiin Gate Threshold voltage \Y Fig. 9
Ves= Vbs, Ip=0.5mA, T=175°C 2.0
Gate-Source Leakage _ _
less current Vs =18V, Vps =0V 250 nA
Zero Gate Voltage _ _ . oro
Ipss Drain Current Vps= 2200V, Ves= 0V, Tj= 25°C 1 50 MA
Ves =18V, Ip=2A 0.9 14
R Drain-Source On-state | Ves =20V, Ip=2A 08 0 Fig. 3, 4,
DSfon) Resistance 5
Ves =20V, Ip=2A, Tj=175°C 2
Vs =18V, Ip=2A 1
grs Transconductance S Fig. 6
Vs =18V, Ip=2A, Tj=175°C 0.8
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2200V N-Channel Silicon Carbide Power MOSFET CI7TN220SM
Gate Charge Characteristics
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Qes Gate to Source Charge 1.7
Vbs= 1200V
Ib=2A nC Fig. 10
Qep Gate to Drain Charge 9
Vs = -4V/18V
QG Total Gate Charge 15
AC Characteristics (Tj=25°C unless otherwise specified)
o Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ciss Input Capacitance 168 pF
Ves=0V, Vps=1000V
f=1MHz Fig. 13
Coss Output Capacitance 13 pF
VAC =25mV
Crss Reverse Transfer Capacitance 2.7 pF
Ra(iny Internal Gate Resistance f=1 MHz, Vac = 25mV 6 Q
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2200V N-Channel Silicon Carbide Power MOSFET CI7TN220SM

Reverse Diode Characteristics (7j=25°C unless otherwise specified)

Value
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ves=-4V, Isp=1A 37
Vsp Diode Forward Voltage \% Fig. 7,8
Ves=-4V, Isp=1A, Tj=175°C 3.3
| Continuous Diode Forward 8 A
s Current Ves= -4V, Tc=25°C

Vs = -5V, pulse width t, limited by

Is, puise Diode pulse Current
ijax
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2200V N-Channel Silicon Carbide Power MOSFET CITN220SM
Typical Performance
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Figure 1. Output characteristics at Tj=25°C Figure 2. Output characteristics at Tj=175°C
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Figure 3. Normalized On-Resistance vs. Figure 4. On-Resistance vs. Drain current for Various
Temperature Temperature

www.tokmas.com



Rpsion) (MQ)

ZZ"@&@?@@

2200V N-Channel Silicon Carbide Power MOSFET

CI7TN220SM
Typical Performance
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Figure 5. On-Resistance vs. Temperature for Figure 6. Transfer Characteristics for Various
Various Gate Voltage Junction Temperatures
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Figure 7. Body Diode Characteristics at Tj=25°C

Figure 8. Body Diode Characteristics at Tj=175°C
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2200V N-Channel Silicon Carbide Power MOSFET CI7TN220SM
Typical Performance
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Figure 9. Threshold Voltage vs. Temperature Figure 10 Gate Charge Characteristics
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Figure 11. 3rd Quadrant Characteristic at Tj=25°C Figure 12. 3rd Quadrant Characteristic at Tj=175°C
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2200V N-Channel Silicon Carbide Power MOSFET CITN220SM
Typical Performance
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Figure 13. Capacitances vs. Drain-Source Figure 14. Continuous Drain Current
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2200V N-Channel Silicon Carbide Power MOSFET CI7TN220SM

Typical Performance
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Figure 17. Output Capacitor Stored Energy

Figure 18. Safe Operating Area

www.tokmas.com



2200V N-Channel Silicon Carbide Power MOSFET CI7TN220SM

D1

— bLk3.bS —

I_\'\\\\\ %

SO

L NSEERKX
—(Cb,b2,lbd)—

Vi 2 7

Section C—=C,D--D E-E
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DIMENSIONS
SYMBOL NOTES
I, NOM. MAX.
A 4.83 5.02 521
Al 2.29 241 2.55
1.50 2.00 2.49
b 112 1.20 133
b1 112 1.20 128
b 1M 2.00 2.38 &
b3 191 2.00 2,34
ba 2.87 3.00 3.22 6.8
b5 287 300 318
c 0.55 0.60 0.69 6
cl 0.55 0.60 0.65
[} 20.80 20.95 21.10 4
1 16.25 16.55 17.65 5
D2 0.51 1.19 135
E 1575 | 1594 | 16.13 4
Ef 13.46 1402 | 1418
E2 4.32 491 5.49 3
e 5.44B5C
L 18.81 20,07 20.32
L1 4,10 4,19 4.40 B
@P 3.56 a1 3.65 T
aP1 T.19REF.
O 5.39 578 6,20
3 6,04 617 6,30
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