A\ SPS75MA12E4S

SOLID POWER

1200V 75mQ SiC MOSFET
Drain
m
|_}
- At
Driver
Source Power
@ Source
)]
VDS = 1200V
ID@25°C = 47A
1 2134 RDS(on) = 75mQ
Features:

[J High blocking voltage with low On-resistance
[J High speed switching with low capacitances

[J Fastintrinsic diode with low reverse recovery (Qrr)

Typical Applications:
[J PVlinverters

Charging Piles
Energy storage systems

Industrial power supply

O o0oood

Industrial Motors
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625 SPS75MA12EA4S
soia rowen SiC MOSFET
Maximum Ratings @Tc=25°C (unless otherwise specified)
Item Symbol |Conditions Values Unit
Drain-Source Voltage Vbsmax Ves=0V, Ib=100pA 1200 V
Gate-Source Voltage Vasop Static -5/+20 \Y
Maximum Gate-Source Voltage VGsmax Static -8/+22 Vv
Ves=20V, Tc=25°C 47 A
Continuous Drain Current Io
Ves=20V, Tc=100°C 33
Pulsed Drain Current ID(putse) Pulse width tp limited by Timax 70 A
Power Dissipation Po Tc=25, C, T=175°C 288
Operating Junction Range T -55to +175 °C
Storage Temperature Range Tstg -55to +175 °C
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FiRiom SiC MOSFET
Electrical Characteristics @Tc=25°C (unless otherwise specified)
Item Symbol |Conditions Values Unit
min. typ. max.
Drain-Source Breakdown Voltage V(8Rr)DSS Ves=0V, Ib=100pA 1200 - - \Y
Vbs=Ves, lb=5mA 2.0 2.8 35
Gate Threshold Voltage Vasith) \%
Vbs=Ves, Io=56mA, Ti=175, - 1.9 -
Zero Gate Voltage Drain Current Ipss Vbs=1200V, Ves=0V - 1 100 MA
Gate-Source Leakage Current less Ves=20V, Vos=0V - 10 100 nA
Ves=20V, 10=20A - 75 90
Drain-Source On-State Ves=20V, 10=20A, T=175, ) 133 -
. Ros(on) mQ
Resistance Ves=18V, 1b=20A - 82 120
Ves=18V, Ib=20A, T;=175, - 137 -
Vps=20V, lps=20A - 10 -
Transconductance gfs S
Vbs=20V, lps=20A, Ti=175, - 11 -
Turn-On Switching Energy E Vps=800V, i 343 i
(Body Diode FWD) Ves=-5V/20V, Ib=20A,
Roe=2.5Q, L=200uH, HJ
T=25, C
Turn-Off Switching Energy E FWD=SPS75MA12E4S ) o7 )
(Body Diode FWD) of
Turn-On Delay Time td(on) - 6 -
Vop=800V,
Ves=-5V/20V, ns
Rise Time tr [0=20A, - 22 -
- Roexy=2.5Q, L=200uH
Turn-Off Delay Time ta(orr) - 20 -
Fall Time tr - 10 -
Gate to Source Charge Qgs Vos=800V, - 35 -
Ves=-5V/20V,
Ib=20A nC
Gate to Drain Charge Qg - 25 -
Total Gate Charge Qg - 87 -
Input Capacitance Ciss - 1450 -
Output Capacitance Coss Ves=0V, Vos=1000V - 66 - pF
f=IMHz VAC=25mV
Reverse Transfer Capacitance Crss - 13 -
Coss Stored Energy Eoss - 40 - pd
Internal Gate Resistance Ra(int) f=1MHz, Vac=25mV - 2.4 - Q
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SPS75MA12E4S

SiC MOSFET
Reverse Diode Characteristics @Tc=25°C (unless otherwise specified)
Item Symbol |Conditions Values Unit
min. typ. max.
Ves=-5V, Isp=10A - 4.9 7 \Y
Diode Forward Voltage Vsb
Ves=-5V, Isp=10A, T=175, C - 4.0 - \Y
Continuous Diode Forward Is Ves=-5V ) 46 ) A
Current
Reverse Recovery Time fr Ves=-5V, - 22 - ns
Reverse Recovery Charge Qr lso=20A, - 397 - nC
Peak Reverse Recovery Current lrrm Vr=800V, di/dt=3000A/us - 29 - A
Reverse Diode Characteristics @Tc=25°C (unless otherwise specified)
Item Symbol |Conditions Values Unit
Thermal Resistance from Junction to Case |Reuc - | 0.5 | - | C/IW
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Typical Performance
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70 T T
T,=-55°C Ves=20V
60 1| Tp<200us Ves=18V .
50 V=14V
Vgs=16V /
40

V=12V

0 2 4 6 8
Vps. Drain-Source Voltage(V)

Figure 1. Output Characteristics T ;=-55°C

SPS75MA12E4S
SiC MOSFET

ls, Drain-Source Current(A)

70 T T T
TJ:ZSOC V=20V /
T~
60 1 Tp<200us
vasﬂa‘;/
50
V =14V
40 : -
30 /-
V=12V
20+ ~
104 ~
0 ; .
0 2 4 6 8 10

Vs, Drain-Source Voltage(V)

lps, Drain-Source Current(A)

70 T T T
T,=175°C
60 1T, <200us B}
Ves=20V
50 4 ki .
V18V \
30 Ves=14V
V=12V
I R ke S S S S
10 ]
0 T T T
0 2 4 6 8 10

Vps, Drain-Source Voltage(V)

Figure 2. Output Characteristics T =25°C
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Figure 3. Output Characteristics T,=175°C
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Figure 4. Normalized On-Resistance vs. Temperature
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Figure 5. On-Resistance vs. Drain Current For
Various Temperatures
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£ SPS75MA12EA4S

SOLID POWER

Typical Performance

SiC MOSFET
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Figure 11. Threshold Voltage vs. Temperature
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l SPS75MA12E4S
0L b PowER SiC MOSFET

Typical Performance
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Falas SiC MOSFET
Typical Performance

T <175l

300

250

200 ' \
150 4 | 3 \ | 3 ]

P.o: (W), Maximum Dissipated Power
Z,.5c (°CIW), Junction To Case Impedance

100 | | ]
50] _ SinglePluse
0 } } I } 0.001 ! ; T .
50 25 0 25 50 75 100 125 150 175 1E-6  1E5  1E4 0001  0.01 0.1 1 10
Tc (°C), Case Temperature ty(s), Time
Figure 19. Maximum Power Dissipation Derating Figure 20. Transient Thermal Impedance (Junction - Case)
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SPS75MA12E4S

SiC MOSFET

Typical Performance
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Figure 25. Switching Time vs. Rgy.
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SOLID POWER

SPS75MA12E4S
SiC MOSFET

SYM MILLIMETERS
MIN NOM MAX
A 483 5.02 521
Al 2.29 2.4 2.54
A2 1.9 2.00 2.16
b’ 1.07 1.20 1,28
b 1.07 1.20 1.33
b1 2.39 2.67 2.94
b2 2.39 2.67 2.84
b3 1.07 1.30 1.60
bi 1.07 1.30 1.50
b5 2.39 2.53 2.69
b6 2.39 2.53 2.64
c 0.55 0.60 0.68
cl 0.55 0.60 0.65
D 23.30 | 23.45 | 23.60
M 16.25 | 16.55 17.65
D2 0.95 1.18 1.25
E 15.75 | 15.94 16.13
E1l 13.10 14.02 14.15
E2 3.68 4,40 5.10
E3 1.00 1.45 1,90
E4 12.38 | 13.26 13.43
] 2.54 BSC
el 5.08 BSC
L 17.01 17.57 17.82
L1 3.97 4,19 4,37
12 | 2.35 | 2.50 | 2.65
¢P 3.51 3.61 3.65
$P1 7.19 REF.
Q 5.49 579 6.00
S 6.04 6.17 6.30
N* 4

,h1.h3.h5—|

T T N

.

Mm F-F.H-H,G-G

v
cl

NOTE:

1. ALL DIMENSIONS ARE LISTED IN MILLIMETERS,
ANGLES ARE IN DEGREES.

2. ALL METAL SURFACES ARE TIN PLATED (MATTE),
EXCEPT AREA OF CUT..
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