®
Hottech HSCH33M120

Key Performance Parameters TO-247-4
Parameter Value Unit b
Vbss 1200 \Y
Rosionmax Ves=18V 88 mQ =
G
Rosonyyp. Ves=18V 56 mQ ::l
Ip 38 A KS
S
Qe 103 nC
Features Application
o High Blocking Voltage with Low On-Resistance o Solar Inverters
o High-Speed Switching with Low Capacitances ¢ Switch Mode Power Supplies
o Easy to Parallel and Simple to Drive o Battery Chargers
o Avalanche Ruggedness e Motor Drivers
« Halogen, RoHS Compliant ¢ High Voltage DC/DC Converters
o Pulsed Power Applications
Absolute Maximum Ratings (T:=25<C unless otherwise noted)
Parameter Symbol Value Unit
Drain-Source Voltage Vs 1200 \Y
Gate-Source Voltage Ves -10/+22 \Y
. . Ves=18V, Tc= 25°C 38 A
Drain Current-Continuous Noe3 Ip
Ves=18V, Te=100°C 27 A
Drain Current-Pulsed Nowt Tc=25°C lom 80 A
Maximum Power Dissipation Tc=25°C, Ti=175°C Ptot 174 W
Operating Junction and Storage Temperature Range Ty, Tstg -55t0 175 °C
Thermal Resistance Ratings
Parameter Conditions Min. Typ. Max. Unit
Thermal resistance, Junction-to-Ambient N2 | Steady State 40 °C'w
Thermal resistance, Junction-to-Case Steady State 0.86 °C/W

Notes:

1. Pulse Test Pulse Width < 10ms, Duty Cycle < 1%.

2. For surface-mounted devices, both Riuc and Riua Care measured with the device mounted on approximately 1”’x1”FR-4 PCBs. In actual applications, many factors
including the PCB material and layout, may affect the thermal resistance of the device-board assembly. For best results, characterize the thermal resistance
directly in the application circuit.

3. The maximum current rating is package limited.
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Electrical Characteristics (T:=25< unless otherwise noted)
STATIC CHARACTERISTICS

Parameter Symbol Conditions Min. Typ. Max. Unit
Drain-Source Breakdown Voltage V@ER)DSS Ves=0V, Ios=100pA 1200 \
Zero Gate Voltage Drain Current lbss Vps=1200V, Ves=0V 1 10 pA
Gate-Source Leakage Current lass Ves=18V, Vbs=0V 250 nA

STATIC CHARACTERISTICS

Parameter Symbol Conditions Min. Typ. Max. Unit

Vbs=Ves, Ips=bmA, Tc=25°C 2.0 2.8 4.0 Vv
Gate Threshold Voltage VeGs(tH)

Vbs=Ves, Ips=bmA, Tc= 175°C 2.1 Vv

. . Ves=18V, Ips=20A, Tc=25°C 56 88 mQ

Drain-Source On-State Resistance Rbs(on)

Ves=18V, Ips=20A, Tc=175°C 87 mQ

Vbs=20V, Ips=20A, T;=25°C 13.0 S
Transconductance ofs

Vbs=20V, lps=20A, T;= 175°C 105 S
Gate Resistance Rg f=1MHz, Vac=25mV 0.98

DYNAMIC CHARACTERISTICS

Parameter Symbol Conditions Min. Typ. Max. Unit
. ) Vbps=1000V, Ves=0V, f=1MHz,
Input Capacitance Ciss VAc=25mV 2415 pF
. Vbs=1000V, Ves=0V, f=1MHz,
Output Capacitance Coss VAc=25mV 79 pF
. Vps=1000V, Ves=0V, f=1MHz,
Reverse Transfer Capacitance Crss Vac=25mV/ 6 pF
Turn-On Delay Time Tdon) Vop=800V, Ves=-4/18V, Ips=20A, Rc=0Q 28 ns
Rise Time tr Vpb=800V, Ves=-4/18V, Ips=20A, Rc=0() 65 ns
Turn-Off Delay Time Tdof) Vob=800V, Ves=-4/18V, Ibs=20A, Rc=0Q 24 ns
Fall Time te Vob=800V, Ves=-4/18V, Ibs=20A, Rc=0Q 20 ns
L Vps=800V, Ves=-4/18V, Ips=20A,
Turn-On Switching Energy Eon Re=0Q, L=160uH 450 w
o Vps=800V, Ves=-4/18V, Ips=20A,
Turmn-Off Switching Energy Eorr Re=0Q, L=160uH 110 wJ
GATE CHARGECHARACTERISTICS
Parameter Symbol Conditions Min. Typ. Max. Unit
Gate to Source Charge Qus Vpb=800V, Ib=20A, Ves=-4/18V 29 nC
Gate to Drain Charge Qud Vop=800V, 10=20A, Ves=-4/18V 30 nC
Total Gate Charge Qe Vop=800V, 10=20A, Ves=-4/18V 103 nC
DRAIN-SOURCE DIODE CHARACTERISTICS AND MAXIMUM RATINGS
Parameter Symbol Conditions Min. Typ. Max. Unit
. Ves=-4V, Ir=10A, T:=25°C 4.1 \%
Diode Forward Voltage VsD
Ves=-4V, Ir=10A, Ti=175°C 3.7 \%
Continuous Diode Forward Current Is Tc=25<C 38 A
. . Ves=-4V, Vop=800V, IF=20A,
Body Diode Reverse Recovery Time trr di/d=1200A/ps 16 ns
. Ves=-4V, Vop=800V, Ir=20A,
Body Diode Reverse Recovery Charge O di/d=1200A/ps 75 nC
Ves=-4V, Vop=800V, Ir=20A,
Reverse Recovery Current IRRM di/dt=1200A/uis 16 A
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Typical Operating Characteristics
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Figure 1. Output Characteristics Figure 2. Output Characteristics
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Figure 3. Output Characteristics Figure 4. Normalized On-Resistance vs.
77=175°C Temperature
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Figure 5. On-Resistance vs. Drain Figure 6. On-Resistance vs. Temperature
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Typical Operating Characteristics
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Figure 9. Body Diode Characteristic Figure 10. Body Diode Characteristic
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Figure 11. Threshold Voltage vs. Figure 12. Gate Charge Characteristics

Temperature
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Typical Operating Characteristics
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Figure 13. 3rd Quadrant Characteristic Figure 14. 3rd Quadrant Characteristic
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Figure 15. 3rd Quadrant Characteristic Figure 16. Output Capacitor Stored Energy

T=175°C
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Typical Operating Characteristics
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Figure 17. Capacitances vs. Drain-Source
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 4.830 5.210 0.190 0.205
Al 2.290 2.540 0.090 0.100
A2 1.910 2.160 0.075 0.085
b 1.070 1.330 0.042 0.052
b1 2.390 2.940 0.094 0.116
b2 1.070 1.600 0.042 0.063
C 0.550 0.680 0.022 0.027
D 23.300 23.600 0.917 0.929
D1 16.350 16.750 0.644 0.659
D2 3.680 5.100 0.145 0.201
D3 2.350 2.650 0.093 0.104
E 15,750 16.130 0.620 0.635
E1 13.110 13.410 0.516 0.528
e 2.54 BSC 0.1 BSC
el 5.08 BSC 0.2 BSC
L 17.310 17.820 0.681 0.702
L1 3.970 4.370 0.156 0.172
P 3.510 3.650 0.138 0.144
Q 5.49 5] 0.216 0.236
S 6.150 BSC. 0.242 BSC
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