HID90R430-P

P

= N-Channel SiC Power MOSFET
® Features:
W High Blocking Voltage with Low On-Resistance Voss 900 v
M High Speed Switching with Low Capacitance Roson)Typ) 430 mQ
M Easy to Parallel and Simple to Drive Ib@25°C 11 A

® Benefits:
B Higher System Efficiency R
B Reduced Cooling Requirements
M Increased Power Density
M Increased System Switching Frequency
p TO-252
® Applications:
B Renewable Energy
B EV Battery Chargers b—
EW High Voltage DC/DC Converters G 1
B Switch Mode Power Supplies L
S
Maximum Ratings (Tc=25°C unless otherwise specified)

Symbol Parameter Test Conditions Value Unit
Vbsmax Drain-Source Voltage Vas=0V, 1p=250pA 900 \V;
Vasmax Gate-Source Voltage Absolute maximum values -8/+20 Vi

Recommended operational
Visop Gate-Source Voltage values 0/+18 Vv
Ves=18V, Tc =25°C 11
I Continuous Drain Current A
Vgs=18V, Tc =100°C 7.8
Ip(uise) Pulsed Drain Current Pulse width tp  limited by T jmax 27.5 A
Py Power Dissipation Tc=25°C, T,=175°C 38 w
Operating Junction and Storage 40 to
T, Tsto -- °C
Temperature +175
Thermal Characteristics
Symbol Parameter Typ. Max. Unit
ReJc Thermal Resistance from Junction to Case 3.95 -
°C/W
Resa Thermal Resistance from Junction to Ambient - 69
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N-Channel SiC Power MOSFET

Electrical Characteristics(Tc=25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vgrjpss Drain-Source Breakdown Voltage | Vgs=0V, 15=250uA 900 - - \V;
VDS=VGS! ID=1 .OmA 2.3 3.5 4.8
Vst Gate Threshold Voltage \%
VDS=VGS!ID=1 OmA, TJ=1 75°C - 2.5 -
Ipss Zero Gate Voltage Drain Current Vps=900V, V=0V - 1 50 A
loss+ Gate-Source Leakage Current Vps=0V, V=20V - 20 250 nA
loss. Gate-Source Leakage Current Vps=0V, Vgs=-8V - 20 | -250 nA
Vgs=18V, Ip=3.6A -- 430 | 550 | mQ
Rpsen) | Drain-Source On-State Resistance
Vgs=15V, Ip=3.6A - 630 - mQ
i Input Capacitance - -
Ciss P P Ves=0V,Vps=600V, 195
Output Capacitance - -
Coss p p f=1MHz 15.5 oF
Crss Reverse Transfer Capacitance - 19 -
td(on) | Turn-On Delay Time - 12.8 -
tr Rise Time Vps=400V, Vgs=18V, - 43.7 -
td(offy | Turn-Off Delay Time Ip=3.6A ,Ro(ex)=5Q — | 134 | - ns
tf Fall Time - 40.4 -
Qe Total Gate Charge - 18.8 -
VDS=4OOV
Qas Gate to Source Charge Ves=18V - 8.5 - nC
Qoo Gate to Drain Charge o=3.6A - 4.2 -
Reverse Diode Characteristics(Tc=25°C unless otherwise specified
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vgs=0V, Igp=1.8A -- 3.5 -
Vsp Diode Forward Voltage \Y,
Vgs=0V, Isp=1.8A, T,;=175°C - 3.1 -~
Is Continuous Diode Forward Current - - - 11 A
trr Reverse Recover Time Vpp=400V, 1s5=3.6A, - 11.5 - ns
Qrr Reverse Recovery Charge dlF /dt=850A/ps - 33.2 - nC
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Typical Performance Characteristics

Fig 1. Output Characteristics Tj= 25°C
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Fig 3. On-Resistance vs. Drain Current For
Various Temperature
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Fig 5. Capacitance vs.Drain-Source Voltage
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Fig 2.Transfer Characteristic for Various
Junction Temperature
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Fig 4. Body Diode Forward Voltage Variation
vs. Source Current and Temperature
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Fig 7. Threshold Voltage vs.Temperature

Fig 8. Normalized On-Resistance vs.

Temperature

5.0 2.00
4.5 - 1.75
P >
= o
< 40 = 1.50
o &
g 35 r 1.25
ke )
> 3.0 2 1.00
o ®©
o °
< 25 o 0.75
) [0
S - Not

2.0 Note: c 8l
. 1+ Vpg =Vgg O L 1+ Vgg = 18V

2.1p=10mA 2. 1p=3.6A
1.5 0.25
50 -25 0 25 50 75 100 125 150 175 50 25 0 25 50 100 125 150 175

Junction Temperature,T;[°C]
Fig 9. Maximum Power Dissipaion Derating

vs. Case Temperature

vs. Case Temperature

Junction Temperature,T;[°C]
Fig 10. Continuous Drain Current Derating
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TO-252 Package Dimensions

UNIT: mm
SYMBOL min nom max SYMBOL min nom max
A 2.20 2.30 2.40 E 6.40 6.55 6.70
A1 0.00 -- 0.15 E1 4.65 4.80 4.95
A2 0.85 1.00 1.15 H 9.80 10.10 10.40
b 0.68 0.78 0.88 L 1.35 1.55 1.75
b1 5.18 5.33 5.48 L1 -- 2.90 --
b2 417 4.32 4.47 L3 0.90 -- 1.20
b3 0.75 0.85 0.95 L4 0.70 0.85 1.00
c 0.45 -- 0.55 L5 1.60 1.80 2.00
D 5.90 6.05 6.20 L6 0.00 0.04 0.12
D1 -- 5.30 -- 6 (&) 0 -- 5
e -- 2.30 -- 01 (&) 5 7 9
02 () 5 7 9
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