' CI7N8OE3
SiC MOSFET

g D @
800V 1400mQ typ. @Ves=18V, Tj=25C
800V 2600mQ typ. @Ves=12V, Tj=150C
Silicon Carbide Power MOSFET
N-Channel Enhancement Mode G

(3}
; - (n S
3
Features
® Wide bandgap SiC MOSFET technology Package Parameters
® Low On-Resistance with High Blocking Voltage Part Number Marking Package
° . . . I
Low Capacitances with High-Speed switching CI7NSOE3 CI7N8OE3 TO-252

® 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
® Renewable energy
® PD Charger
o

High voltage DC/DC converters

Package Pin Definitions

Pin1- Gate
Pin2- Drain
Pin3- Source
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CI7N80OE3
Maximum Ratings (Tc=25°C unless otherwise specified)
Symbol Parameter Test conditions Value Unit Note
Vbsmax Drain-Source Voltage Ves= 0V, Ip= 100pA 800 \%
Ves Gate-Source voltage (transient) t,<<500ns, duty cycle <1% -12/422 Vv
VGsop Recommend Gate-Source Voltage -4/+18 \Y
Static
Maximum recommend Gate-Source
VGSop,max Voltage -5/+20 V
. Vbs=800V, Vpp=50V, Vss=15V,
EAS Single pulse avalanche energy L=1mH, Te=25°C 12.5 mJ
Ves=18V, Tc = 25°C 7
I Continuous Drain current ") A Fig. 14
Ves =18V, Tc=100°C 49
Iom Pulsed Drain Current? Pulse width t, limited by Tjmax 12.5 A
Pp Power Dissipation Tc=25°C, Tj=150°C 30 w Fig. 16
T Operating junction temperature -55~150 °C
Tstg Storage temperature -55~150 °C
Thermal Characteristics
Value .
Symbol Parameter - Unit Note
Min. Typ. Max.
Rine) Thermal resistance from Junction to Case 5.0 TIW
Fig. 15
Rin(a) Thermal resistance from Junction to Ambient 40 CIW
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CI7N8OE3
Electrical Characteristics Tj=25°C unless otherwise specified
Static Characteristics
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. | Max.
v Drain-Source Vss= OV, Io= 100pA 800 v
(BRIDSS Breakdown voltage es= UV, Ip=100H
Ves= Vps, Ip=0.4mA 2.0 2.7 4.0 _
Ves(in) Gate Threshold voltage v Fig. 9
Ves= Vps, Ip=0.4mA, T=150°C 2.0
Gate-Source Leakage _ _
Igss current Ves =15V, Vps =0V 250 nA
Zero Gate Voltage _ _ oo
Ipss Drain Current Vbs =800V, Ves= 0V, Tj=25°C 1 50 MA
Ves=12V, Ip=0.5A 3300
Ves =15V, Ip=0.5A 1650
Ros Drain-Source On-state | Ves= 18V, Ip= 0.5A 1400 2000 ma Fig. 3, 4,
" | Resistance Ves= 12V, Ip= 0.5A, T;= 150°C 2600 5
Ves= 15V, Ip= 0.5A, T;= 150°C 1730
Ves =18V, Ip=0.5A, T,= 150°C 1620
Vbs=15V, Ip= 0.5A 0.21
grs Transconductance S Fig. 6
Vbs =15V, Ip=0.5A, Tj=150°C 0.2
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CI7N8OE3
Gate Charge Characteristics
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Qes Gate to Source Charge 11
Vbs =400V
Qep Gate to Drain Charge Io=0.5A 2.7 nC Fig. 10
Vs = -4V/15V
Qg Total Gate Charge 4.5
AC Characteristics (T7=25°C unless otherwise specified)
. Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ciss Input Capacitance 37.5 pF
Ves=0V, Vps=600V
Fig. 13
Coss Output Capacitance f=1 MHz 115 pF
Vac = 25mV
Crss Reverse Transfer Capacitance 1.9 pF
Rea(in Internal Gate Resistance f=1 MHz, Vac = 25mV 15 Q
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CI7N80OE3
Reverse Diode Characteristics (Tj=25°C unless otherwise specified)
o Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
Ves= -4V, Isp=0.25A 4.4
Vsp Diode Forward Voltage Vv Fig. 7,8
Ves=-4V, Isp=0.25A, Tj=150°C 3.8
/ Continuous Diode Forward A
s Current Ves= -4V, Tc = 25°C 6.2
Is, puise Diode pulse Current Vs = -4V, pulse width t, limited by 125 A
ijax
tr Reverse Recovery Time 24 nS
Ves = -4V, Isp = 0.5A, Vg =400V
Qr Reverse Recovery Charge dif/dit =1000A/us 25 nC
Peak Reverse Recovery
frm Current 2.3 A
Switching Characteristics
o Value .
Symbol Parameter Test conditions - Unit Note
Min. Typ. Max.
ta(on) Turn-On Delay Time 2 nS
tr Rise Time 6 nS
Fig.21
tam Turn-Off Delay Time 8 nS
Vbs=400V, Vgs=-4/+15V
tr Fall Time Ip=0.5A, Re(exty = 20Q 98 nS
L=2.4mH
Eon Turn-On Energy 3 ud
Eorr Turn-Off Energy 3 ud Fig.19
Etot Total switching energy 6 pd

Note:

1) Calculated continuous current based on maximum allowable junction temperature.
2) Repetitive rating; pulse width limited by max. junction temperature.
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CI7N8OE3

Typical Performance

Conditions:
T,=25TC
t, <200us

I (A)

Vps (V)

Figure 1. Output characteristics at Tj=25°C
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Figure 3. Normalized On-Resistance vs.

Temperature
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Conditions:
T,= 150 C
t, <200us

VDS (V)

Figure 2. Output characteristics at Tj=150°C
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1.75

Figure 4. On-Resistance vs. Drain current for Various
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CI7N8OE3

Typical Performance

Conditions:

= Ios= 05A
8000 |¥es=11V ,<200 us

Ir (A)
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Figure 5. On-Resistance vs. Temperature for
Various Gate Voltage

Conditions:
T=25¢
t, <200 us
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Figure 7. Body Diode Characteristics at Tj=25°C

Conditions:
Vigg = 18V
t, <200us

T=25C
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Ves (V)

15

Figure 6. Transfer Characteristics for Various

Junction Temperatures

Ih (A)

Conditions:
T,= 150 °C
(D <200 us

Vs (V)

Figure 8. Body Diode Characteristics at Tj=150°C
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CI7N8OE3

Vasitn) (V)

Ip (A)

-55 -25 0 25 50 75 100 125 150

Typical Performance

Conditions:
Vas = Vis
Ips = 0.4mA

T; (°C)

Figure 9. Threshold Voltage vs. Temperature

Conditions:
T,=25C
t, <200us

Vs (V)

Figure 11. 3rd Quadrant Characteristic at Tj=25°C
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-8

Ih (A)

Conditions:

Q, (nC)

Figure 10 Gate Charge Characteristics

Conditions:
T,= 160C
t, <200 us

Vs (V)

Figure 12. 3rd Quadrant Characteristic at Tj=150°C
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CI7N8OE3

Typical Performance
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Figure 13. Capacitances vs. Drain-Source Figure 14. Continuous Drain Current
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Figure 15.Transient Thermal Impedance

(Junction — Case)
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CI7N8OE3

Ec (uJ)

Switching Energy Losses (uJ)

Typical Performance
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Figure 17. Output Capacitor Stored Energy Figure 18. Safe Operating Area
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Conditions: Conditions:
T,725C T=25'C
Vpc=400V — | Vpe=400V
Rg(ext)=50 3_ IDS;O.EA
10 Vgg=-4V/+15V prd 8 | Vos=aviisv
FWD= CI7N80E3 8 FWD= CI7N8OE3
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Drain To Source Current, Iyg (A)

Figure 19. Clamped Inductive Switching Energy vs.

Drain Current(Vpp = 400V)

External Gate Resistor, R, (€2)

Figure 20. Clamped Inductive Switching

Energy vs. Rg(ext)
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Typical Performance

Conditions:
T,=25C
V=400V
1ps=0.5A
Vgs=-4VI+15V
FWD= CI7N8OE3 |
L=2.4mH

5 10 15 20

External Gate Resistor, Rg (Q2)

Figure 21. Switching Times vs. Rgext)
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CI7N8OE3

I
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SYMBOL
MIN NOM MAX
*A 6.30 6. 55 6. 90
*B 5.90 6. 10 6. 30
b 4. 10 4. 30 4.50
c 0.90 1. 00 1. 10
*D1 2. 29BSC
*D2 2. 29BSC
*E 0.61 0.76 0.91
*F 0.50 0. 60 0.70
G 0. 60 0. 80 1. 00
Il 2.10 2.30 2. 50
*] 0. 90 1. 00 1.10
*K 0. 40 0. 50 0. 60
*, 0. 00 0. 05 0.127
) 0.45 0. 50 0. 55
*N 1.39 1.77
*P 9. 60 9.90 10. 30
Q 5.10 5. 30 5. 50

R SDIE i Ny
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