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HMSMQ250HF12ED3F

1200V, Half-Bridge, Silicon Carbide MOSFET Module

General Description

The H&M-ED3 module incorporates H&M 's 1200V Ger3
N-channel SiC MOSFET and SiC SBD. NTC temperature
sensor inside.

Features

High Temperature, Humidity, and Bias Operation
Ultra Low Loss

High-Frequency Operation

Zero Turn-off Tail Current from MOSFET
Normally-off, Fail-Safe Device Operation

Copper Baseplate and Silicon Nitride Insulator

RoHS

COMPLIANT

Applications Ordering Informations
®  High Power Converters Order Number / Marking HMSMQ250HF12ED3F
B Motor Drives Package Type ED3
B Servo Drives
B UPS Systems
B Wind Turbines
Key Parameters
Symbol Parameter Values Unit Test Conditions
Absolute maximum rating
Vbs Drain-Source Voltage 1200 \Y, Tc=25°C
250 Tc=25°C
Ib Drain Current (continuous) A
180 Tc=90°C
T, Junction Temperature 175 °C
Symbol Parameter Min. Typ. Max. Unit Test Conditions
Static characteristics
- 7.5 8.7 Ves=18V; Ib=180A; Tc=25°C
Ros(on) Static Drain-Source on Resistance mQ
- 13.5 - Ves=18V; Ib=180A; Tc=175°C
Dynamic characteristics
Qs Total Gate Charge - 750 - e Vop=800V: Ib=120A; Ves=-5/+18V:
Qoo Gate-Drain Charge - 198 - Te=25°C
Source-drain diode
Qrr Reverse Recovery Charge - 1.53 - uC Ves=-5V; Ii=120A; Vr=800V; Tc=25°C
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Absolute Maximum Ratings (at Tc=25°C unless otherwise specified)

Symbol Parameter Values Unit
Vos Drain-Source Voltage 1200 Vv
Vs Gate-Source Voltage (dynamic) -10/+22 Vv

Drain Current (continuous) (Tc=25°C) 250

o Drain Current (continuous) (Tc=90°C) 180 A

lom Drain Current (pulsed) 500 A

Top; Tstg Operating and Storage Temperature Range -40 to +175 °C

T, Junction Temperature 175 °C

Lstray Stray Inductance 20 nH

Visol Isolation Test Voltage (DC; 2mA; t=10s) 4.2 kv
R Thermal Resistance, Junction-to-Heatsink 0.12 °C/W

MOSFET Characteristics

Symbol Parameter Min. Typ. Max. Unit Test Conditions

Static characteristics (at Tc=25°C unless otherwise specified)

BVbs Drain-Source Breakdown Voltage 1200 - - Vv Ves=0V
Ioss Zero Gate Voltage Drain Current - - 60 MA Vps=1200V; Ves=0V
less Gate-Body Leakage Current - - 3 MA Ves=-10/20V; Vos=0V
Vas(n) Gate Threshold Voltage 2.0 - 4.0 \% Vos= Vas; [b=60mA
- 7.5 8.7 Ves=18V; 10=180A; Tc=25°C
Ros(on) Static Drain-Source on Resistance mQ
- 13.5 - Ves=18V; 10=180A; Tc=175°C
Vaes(on) Recommended Turn-on Voltage - 18 - V
Static
Vasof) Recommended Turn-off Voltage - -5 -
Rs Gate Resistance - 0.87 - Q Ves=0V; f=1MHz

Dynamic characteristics (at T,=25°C unless otherwise specified)

Ciss Input Capacitance - 154 -
Coss Output Capacitance - 0.65 - " Vbs=1000V; f=1MHZz; Vac=25mV
Crs Reverse Transfer Capacitance - 24 - pF
Ew | Turn-on Energy - 6.0 - ) | Ves=800V; Ves=-5/+18V:; 15=120A;
Eor Turn-off Energy - 3.1 - Ro(en=5Q; Load=100uH
Qes Gate-Source Charge - 192 -
Qoo Gate-Drain Charge - 198 - nC Vop=800V; Ves=-5/+18V; [b=120A
Qe Total Gate Charge - 750 -
taon) Turn-on Delay Time - 105 -

t Rise Time - 42 - s | Vos=BOOV; Vos=-5/+18V; I5=120A;
tacof Turn-off Delay Time - 206 - Roe=5Q; Load=100uH

ts Fall Time - 79 -
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SiC Diode Characteristics (at T,=25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit Test Conditions
Vesp Forward Voltage - 1.6 1.9 \% Ves=0V; [=210A
Is Continuous Diode Forward Current - 210 - A Ves=0V; Tc=125°C
trr Reverse Recovery Time - 53 - ns
Vr=800V; Ves=-5/+18V; Ir=120A;
Qre Reverse Recovery Charge - 1.53 - uC RZ(MFSQ; L(z)sad=100pH ’
Irrm Peak Reverse Recovery Current - 69 - A
NTC Thermistor Characteristics
Symbol Parameter Min. Typ. Max. Unit Test Conditions
Ras Rated Resistance - 5.00 - kQ Tnc=25°C
AR/R Deviation of Riopo -5 - 5 % Tne=100°C; R100=493.3Q
Basiso Beta Value for 25°C to 50°C - 3375 - R2=Ra2s exp[Basiso(1/T2 - 1/(298.15K))]
Basiso Beta Value for 25°C to 80°C - 3414 - R2=Razs exp[Bzsiso(1/T2 - 1/(298.15K))]
Basioo Beta Value for 25°C to 100°C - 3436 - R2=R2s exp[Basioo(1/T2 - 1/(298.15K))]
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Typical Performance
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Typical Performance

600 . Y
/ /
4/ /
[ /
500 / 15 / -
Z 400 / s y
= / 3 10 r
£ i > /
€ & _——
o 8 T
£ 300 = /
S o /
o = /
8 g °
5 5
8 200 y 3
‘ 176°C 25°C /-5p°C 8
E /] / 1]
a / © 0
100 /
/ /
Pl el 5L
0 0 200 400 600 800
0 4 2 g 0 L2 Gate Charge, Qg (nC)
Gate-Source Voltage, Vgs (V)
Figure 5 Figure 6
Transfer Characteristic for Various T, Typical Gate Charge Characteristics
100000 16 T
Vgs=-5/+18V
| Vps=800V
Ciss M (2100pH
10000 Ro(exy=5Q
15 L Tw=25°C
= 10
o 1000 = 2
& =
8 £ 8
s 2
£ E
§ 100 g .
8 U;) Etotal s
T
o
C(SS 4
10 A Eon ]
2 —= -
/Mf,Eoff
1 0
400 600 800 1000 1200 0 40 80 120 160 200

Drain-Source Voltage, Vps (V)

Drain-Source Current, Ipg (A)

Typical Capacitances vs. Drain-Source Voltage

Figure 7

Figure 8

Inductive Switching Energy vs. Drain Current




T ETHEE Sk HMSMQ250HF12ED3F

WWW.thIpDWEfSE’lTIi.CDITI 1200V, Half-Bridge, Silicon Carbide MOSFET Module

Typical Performance
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Circuit Diagram Headline

Package Dimensions (mm)

Package Type: ED3
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