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CI40N65SM4

Silicon Carbide Power MOSFET
N-Channel Enhancement Mode

Features Package

* High Blocking Voltage with Low On-Resistance

* High Speed Switching with Low Capacitances D (1)

* Easy to Parallel and Simple to Drive

—

* Avalanche Ruggedness

* Halogen Free, RoHS Compliant

|_
G (4) :1 A
Benefits
* Higher System Efficiency g KS (3)
* Reduced Cooling Requirements 1 5(2)
* Increased Power Density
* Increased System Switching Frequency
Part Number Package
Application CI40N65SM4 TO-247-4
* Solar Inverters
* Switch Mode Power Supplies
* High Voltage DC/DC Converters
* Battery Chargers
* Motor Drives
* Pulsed Power applications
Maximum Ratings (Tc= 25°C Unless Otherwise Specified)
Symbol | Parameter Value Unit | Test Conditions Note
Vbsmax Drain-Source Voltage 650 \% Ves =0V, Ip= 100 pA
VGsmax Gate-Source Voltage -10/+22 \% Absolute maximum values
VaGsop Gate-Source Voltage -5/+18 Y Recommended operating values
Ipt! Drain Current (Continuous) > A Te= 2505
39 Tc=100C
Iont?! Drain Current (Pulsed) 162 A
Pror Total Power Dissipation 288 Tc=25°C, Ty = 175°C Fig. 6
Storage and Operating Junction o
Tstg, Ts -55to +175 Cc
Temperature Range

[1] Ip is limited by package.

[2] Pulse width is limited by Safe Operating Area (SOA).
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CI40N65SM4
Electrical Characteristics
Symbol | Parameter Min. | Typ. | Max. | Unit | Test Conditions Note
Drain-Source Breakdown
V(BRr)DSS 650 \Y Ves =0V, Ip=1mA
Voltage
Zero Gate Voltage Drain
Ibss 1 100 A Ves = 0V, Vpbs = 650 V
Current
Gate-Source Leakage
Icss+ 200 nA Vps =0V, Vgs = +22 V
Current
Gate-Source Leakage
Igss- 200 nA Vps =0V, Vgs =-10V
Current
2.2 3.2 4.2 Ves = Vos, Ips = 5 mA, Ty = 25°C
Vas(th) Gate Threshold Voltage \Y S Fig. 14
2.3 Ves = Vps, Ips = 5 mA, Ty = 175°C
Static Drain-Source On- 40 55 Ves = 18V, Ip = 20 A, T; = 25°C
Rbs(on) mQ 5 Fig. 15
Resistance 67 Ves =18V, Ip =20A, T, =175 C
Ciss Input Capacitance 1552
Coss Output Capacitance 105
pF Vbs =400V, f=1MHz, Ves =0V Fig. 8
Reverse Transfer
CFSS 8
Capacitance
Qq Total Gate Charge 63
Qgs Gate-Source Charge 21 nC Voo = 400 V, Ves = -5/18 V, Ip = 20 A Fig. 7
Qqd Gate-Drain Charge 8
Ra(int) Gate Input Resistance 4.2 Q f=1MHz, b =0A
Turn-On Switching
Eon 87
Energy Voo =400V, In = 20 A, Rg = 15 Q,
pl Fig. 12
Turn-Off Switching Ves = -5/18 V
Eof 82
Energy
td(on) Turn-On Delay Time 8
te Rise Time 20 Voo = 400 V, In = 20 A, Re = 15 Q,
ns
ta(ofr) Turn-Off Delay Time 35 Vas = -5/18 V
tr Fall Time 15
Reverse SiC Diode Characteristics
Symbol | Parameter Typ- Max. Unit | Test Conditions Note
3.4 Ves = -5V, Isp = 10 A, Ty = 25°C Fig. 16
Vsp Diode Forward Voltage
3.1 Ves = -5V, Isp = 10 A, T; = 175°C Fig. 17
64 Tc = 25°C
Isplt Continuous Diode Forward Current
36 Tc = 100°C
ter Reverse Recovery Time 14
Iso = 20 A, di/dt = 1000 A/us,
Qrr Reverse Recovery Charge 73
Vop =400V, Vgs = -5V
Irrm Peak Reverse Recovery Current 8.6

[1] Isp is limited by bonding wires.
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CI40N65SM4
Thermal Characteristics
Symbol | Parameter Typ- Unit Test Conditions Note
Rthic Thermal Resistance from Junction to Case 0.52 . Fig. 2
C/W
Rthia Thermal Resistance from Junction to Ambient 40
Electrical Characteristics (Curves)
Ip Ziic
(A) (°C/W)
duty = 0.5
10? t,=0.1ps
t,=1us 10"
10t t,=10ps
t, =100 ps
102
10° t,=1ms Single Pulse
Te=25°C
c <7V(BR)DSS
T;<175°C
Single Pulse
101 103
107 10° 10t 102 10° Vps (V) 10 10 10% 103 102 10t t, (s)
Figure 1. Safe Operating Area Figure 2. Maximum Transient Thermal Impedance
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Figure 3. Typical Output Characteristics, T; = 25°C  Figure 4. Typical Output Characteristics, T; = 175°C
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Figure 5. Typical Transfer Characteristics

Figure 6. Total Power Dissipation
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CI40N65SM4
VGS c'::
(V)| Vpp = 400V, 1, = 20 A (PF)
15 ciss
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Figure 7. Typical Gate Charge Characteristics

Figure 8. Typical Capacitance Characteristics

Vpp =400V, Rg =15 Q, Vgg = -5/18 V
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Figure 9. Typical Switching Energy vs. Supply Voltage
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Figure 11. Typical Switching Energy vs. Gate Resistance
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Figure 10. Typical Switching Energy vs. Drain Current

=400V, Iy =20 A, Vgg = -5/18 V

=

(W)

200

150

100

50

Vpp =400V, Vg =
Re=150Q, 1y =

-5/18 V
20 A

—— N R E—— Eiot

Eoff

0

4 8 12 16 20

Re (Q) 0

www.tokmas.com

50 100 150 T, (°C)

Figure 12. Typical Switching Energy vs. Temperature
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CI40N65SM4
V(BR)DSS VGS(th)
v) V)
Ip=5mA
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Figure 13. Breakdown Voltage vs. Temperature Figure 14. Gate Threshold vs. Temperature
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Figure 15. On-Resistance vs. Temperature Figure 16. Body Diode Characteristics, Ty = 25°C
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Figure 17. Body Diode Characteristics, T; = 175°C
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CI40N65SM4
Package Information
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Dimension Min. Typ- Max. | Unit
A 4.80 5.00 5.20
Al 2.25 2.40 2.45
A2 1.85 2.00 2.15
b 1.05 1.20 1.35
b1 1.00 1.30 1.60
b2 | 235 | 265 | 295 RECOMMENDED LAND PATTERN
0.50 0.60 0.70
D 22.34 | 22.54 | 22.74
D1 16.00 | 16.50 | 17.00
D2 0.97 1.17 1.37
e 2.3¢ | 2.54 | 2.74 | mm (I)i' £.54 oY
el 4.88 5.08 5.28 EB
E 15.60 | 15.80 | 16.00 /Q
El 13.50 | 14.00 | 14.50
E2 4.80 5.00 5.20
L 18.08 | 18.38 | 18.68
L1 2.38 2.58 2.78
p 3.50 3.60 3.70
pl 7.00 7.20 7.40
Q 6.00 6.15 6.30
S 6.00 6.15 6.30

Figure 18. TO-247-4 Package Outline
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