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1700V SiC N-Channel MOSFET CI72N170SM4

Features Product Summary

Low On-Resistance and High Current Density

Low Capacitance for High Frequency Operation VDS 1700V

Ultra-high Avalanche Ruggedness | 55A

Positive Temperature Coefficient Device D(@25C)

Low impedance Kelvin source pin-out RDS(on) 45mQ

. Circuit Diagram

Benefits &

Higher System Efficiency D (1)

Increase Parallel Device Convenience

Capable of 175°C High T, Application G4 I

Allow High Frequency Operation

Realize Compact and Lightweight Systems

SS (3
1 B Sse
. . Part Number Package Markin
Applications 8 8
CI72N170SM4 TO-247-4L CI72N170SM4
Switching Mode Power Supply

DC/DC Converters, UPS, and PFC
EV Charging Station

Motor Drives

Power Inverters

Solar/Wind Renewable Energy

Absolute Maximum Ratings (r, = 25 unless otherwise specified)

Symbol | Test Conditions

Drain — Source Voltage Vs max | Ves=0V, Ips=100pA 1700
. . Vgs=20V, T=25°C 55
Continuous Drain Current Iy V=20V, T=110°C 335 A
Pulse Drain Current Ip, pulse tpy limitation per Fig.15 280
Power Dissipation Py Te=25°C 375 W
. D .
Recommend Gate Source Voltage Vs, op \S/;Tttjlec; recommended DC operating -5/+20
\Y
. Transient operating limit
-10/+2
Maximum Gate Source Voltage Vs, max (AC £ > 1Hz, duty cycle < 1%) 0/+25
Junction & Storage Temperature T, Ty -55/+175 °c
Soldering Temperature T, 260
Mounting Torque Mp M3 or 6-32 screw 1.0 Nm

Thermal Resistance

Parameter

Thermal Resistance, Junction to Case Rg jc 0.4 ‘C/W
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1700V SiC N-Channel MOSFET

CI72N170SM4

Electrical Characteristics (T, = 25°C unless otherwise specified)

Parameter Test Conditions in.
Drain-Source Breakdown Voltage V gripss Vgs=0V, Ips=100pA 1700 \Y
Gate Threshold Voltage Vasiin) Vps=10V, 155=50mA 2.6 V
Vps=1700V, V=0V <1 100
Zero Gate Voltage Drain Current Inss Vps=1700V, V=0V pA
. 10 500
T=175°C
Gate-Source Leakage Current lgss V=20V, V=0V 250 nA
V=20V, I,:=30A 45 70
Drain-Source On-State Resistance Rpson) V=20V, 155=30A, 100 mQ
T=175°C
Transconductance 8t Vp=8.5V, 1,.=30A 16 S
| tC it G 4141
Onl?tu uta(;ace:cai‘:ac:ce CISS V55=0V, Vps=1000V 145
Pt ~ap , oss f =1MHz, V,=25mV
Reverse Transfer Capacitance Cp 25
Effective Output Capacitance, Energy C V=0V, 187 pF
Related oler) Vps=0 to 1000V
Effective Output Capacitance, Time c Ip=const., V=0V, 553
Related oftr) V=0 to 1000V
Turn On Delay Time t 51
~n =N 22dY dien Vp=1200V, Vee=-4/20V,
Rise Time t, 53
. 1,=30A, R ;=40 Q, ns
Turn Off Delay Time taof) 59
. Re(exty= 2-7 Q
Fall Time t; 22
V=0V, Vps=1200V
C,s Stored Energy Eoes £ =1MHz, V, =25mV 119
Turn-on Switching Energy Eqn Vps=1200V, V5=0/20V, 360 W
1,5=20A,
Turn-off Switching Energy Eo ¢ Rg(exy= 2-7 Q 263
Internal Gate Resistance Raiint) f=1MHz, V,=25mV 0.7 Q
BUiIt'in SiC DiOde Characteristics (T.=25°C unless otherwise specified)
Parameter Symbol | Test Conditions Typ. Unit
Inverse Diode Forward Voltage Vep V=0V, I;5=7.5A 2.7 \Y
Continuous Diode Forward Current Ig V=0V, T=25°C 53 A
Reverse Recovery Time t, V=0V, 81 ns
Reverse Recovery Charge Q,, Isp=30A, V=400V, 274 nC
Peak Reverse Recovery Current e di/dt=300A/ps 6.4 A
Gate Cha rge Characteristics (T, = 25°C unless otherwise specified)
Parameter Symbol | Test Conditions Value Unit
Gate to Source Charge Qs 79
Gate to Drain Charge Qqp Vps=1200V, 99 nC
Total Gate Charge Qq :’G_S; (')i/ +20V, 304
Gate plateau voltage Vo P 7.5 \Y
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1700V SiC N-Channel MOSFET

CI72N170SM4

Typical Device Performance
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Fig.4  Transfer Characteristics for Various T,
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1700V SiC N-Channel MOSFET

CI72N170SM4

Typical Device Performance
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Fig.11 Threshold Voltage vs. Temperature

Fig.12 Output Capacitor Stored Energy
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1700V SiC N-Channel MOSFET

CI72N170SM4

Typical Device Performance
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Fig.15 Safe Operating Area

Fig.16 Gate Charge Characteristics
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Fig.17 Clamped Inductive Switching Energy vs.

Drain Current

Fig.18 Clamped Inductive Switching Energy vs.

External Gate Resistor (Rg,t))

www.tokmas.com




o
Gotmas
1700V SiC N-Channel MOSFET

CI72N170SM4

Typical Device Performance
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Fig.19 Schematic of Resistive Switching
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1700V SiC N-Channel MOSFET CI72N170SM4

Package Dimensions

E

CEy A Ssymbol mm
£3 : ('4,3; ( A2 AL Min. Typ. Max.
[~ o A 4.83 5.02 5.21
1 Sy R Al 2.29 2.41 2.54
LI et j A2 1.91 2.00 2.16
! b’ 1.07 1.20 1.28
o ii% fP°”s“ b 1.07 1.20 133
/ % bl 239 2.67 2.94
N Zij ® b2 239 2.67 2.84
e ! b3 1.07 130 1.60
L ExposedCu | | b4 1.07 1.30 1.50
il J“ L 3xb3 at b5 2.39 2.53 2.69
4 il b6 2.39 253 2.64
= I8l c 0.55 0.60 0.68
' cl 0.55 0.60 0.65
L axe D 2330 | 2345 | 23.60
VR : D1 1625 | 1655 | 17.65
i e D2 0.95 1.19 1.25
gk E 1575 | 1594 | 16.13
N £ E1 13.10 | 14.02 | 1415
N 8 E4 _$P1 E2 3.68 4.40 5.10
| : E3 1.00 1.45 1.90
ﬂ'\/< ” E4 1238 | 1326 | 1343
. bb2babe (P l e 2.54 BSC
X \I/ _ el 5.08 BSC
1 TN L 1731 | 1757 | 17.82
(© “ | ¢P L1 3.97 4.19 437
1 | L2 235 2.50 2.65
| (bpip3ps) :ﬁ PP 3.51 3.61 3.65
. IR N Y G P1 7.19 REF.
Section F-F, 6-G T T s ¢Q 5.49 5.79 6.00
i | ‘ b1 s 6.04 6.17 6.30
A
el
IR -
{1
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