AlIPOWER

AP59C120W
Silicon Carbide Power Mosfet DATA SHEET
Feature D
® 1200V,59A
Rbs con <64mQ @Ves=18V  TYP=40mQ |
® Low on-resistance e
® Fast switching speed with low capacitances G —
® Fastintrinsic diode with low reverse recovery(Qrr)
® Halogen-free,RoHS compliant
S
TO-247-3L
Application

® DC/DC converters

Motor drives

Swithed mode power supplies
Solar inverters

Package Marking and Ordering Information

Device Marking Device Device Package

Form Quantity (PCS)

59C120W AP59C120W TO-247

Tube 450

ABSOLUTE MAXIMUM RATINGS (T,=25C unless otherwise noted)

Parameter Symbol Value Unit
Drain-Source Voltage Vps 1200 V
Gate-Source Voltage(dynamic) Ves -10/+22 V
Gate-Source Voltage(static) Vgs -6/+18 V
Continuous Drain Current (T, =25°C) (" Ip 59 A
Continuous Drain Current (T, =100°C)™ Ip 45 A
Pulsed Drain Current ") lom 100 A
Power Dissipation Pp 300 w
Thermal Resistance from Junction to Case,Steady-State Reuc 0.5 ‘C/W
Thermal Resistance from Junction to Ambient,Steady-State Reya 40 ‘C/W
Junction Temperature Ty 175 C
Storage Temperature Tste -55~ +175 C
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MOSFET ELECTRICAL CHARACTERISTICS(T.=25C unless otherwise noted)

Parameter | Symbol | Test Condition | Min | Type | Max | Unit
Static Characteristics
Drain-source breakdown voltage BVpss Vgs = 0V, Ip =100pA 1200 - - \%
Zero gate voltage drain current Ipss Vps =1200V, Vgs = OV - 5 50 A
Vgs =+18V,Vps = OV - - 100
Gate-body leakage current less nA
VGs =-6V,VDS =0V -100
VDs =VGs, |D =9.5mA 2.2 3.2 4.5
Gate threshold voltage Vas(in) \Y
VDs =VGs, |D =9.5mA,TJ=175°C - 2.2 -
Vas =18V, Ip =33A - 40 54
Drain-source on-resistance Rbs(on) mQ
Vgs =18V, Ip =33A,T,=175C - 64 -
Vps =20V, Ip =33A - 16 - S
Forward Transconductance Grs
Vps =20V, Ip =33A,T,=175C - 17 - S
Dynamic characteristics
Input Capacitance Ciss - 2360 -
Output Capacitance Coss Vps=800V, Vs =0V, f - 108 - pF
Reverse Transfer Capacitance Crss =100KHz,Vac=25mV - 13 -
Coss Stored Energy Eoss - 43 - pd
Gate Resistance Re f=1MHZ,Vac=25 mV - 3.3 - Q
Total Gate Charge Qg 128 nC
VDS=800V, ID=33A,
Gate-Source Charge Qgs 38 nC
VGS=-5/+18V
Gate-Drain Charge Qgd 58 nC
Switching characteristics
Turn-on delay time taon) - 19 -
Turn-on rise time t; Vpp=800V, 1p=33A, - 22 -
ns
Turn-off delay time tacofn Ves=-5/+18V V, Rg=5Q - 33 -
Turn-off fall time t L=99uH - 22 -
Turn-on Energy Eon Diode: BOdy Diode at Vgs=-5V 1227 pJ
Turn-off Energy Eorr 160 pd
Turn-on delay time tdcon) - 30 -
Turn-on rise time t Vpp=800V, Ip=33A, - 45 -
ns
Turn-off delay time tacorn Ves=-5/+18V V, Rg=20Q - 88 -
Turn-off fall time t L=99uH - 53 -
Turn-on Energy Eon Diode: BOdy Diode at Vgs=-5V - 1970 - HJ
Turn-off Energy EorF - 580 - pd
All Power Microelectronics Co.,Ltd 2 V1.1
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AP59C120W
Silicon Carbide Power Mosfet DATA SHEET
Source-Drain Diode characteristics
VGS =-4V, |s=20A - 4.5 -
Diode Forward voltage Vsp \%
Vas =-4V, 1s=20,T,=175°C - 4 -
Maximum Continuous Diode Forward
Is - 59 - A
current
Maximum Pulsed Diode Forward current Ism - 100 - A
Peak Reverse Recovery Current Irm - 7.5 - A
- Ves=-4V,lsp=33A,
Reverse Recovery Time Trr ] - 22 - nS
Vr=800V,di/dt=650A/uS
Reverse Recovery Charge Qrr - 92 - nC
Notes:
1. Repetitive Rating: pulse width limited by maximum junction temperature
All Power Microelectronics Co.,Ltd 3 V1.1
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Test Circuit and Waveform

Gate Charge Test Circuit & Waveform
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Electrical Characteristics Diagrams
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Figure 1: Output Characteristics T, = -40°C Figure 2: Output Characteristics T, = 25°C
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Figure 3: Output Characteristics T, = 175°C Figure 4: Normalized On-Resistance vs.
Temperature
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Figure 5: On-Resistance vs. Drain Current Figure 6: On-Resistance vs. Temperature
For Various Temperatures For Various Gate Voltage
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Various Junction Temparature Figure 8: Body Diode Characteristics at -40°C
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Figure 9: Body Diode Characteristics at 25°C Figure 10: Body Diode Characteristics at 175°C
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Figure 11: Threshold Voltage vs. Temperature Figure 12: Gate-Charge Characteristics
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Figure 13: 3rd Quadrant Characteristics at -40°C Figure 14: 3rd Quadrant Characteristics at 25°C
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Figure 15: 3rd Quadrant Characteristics at 175°C Figure 16: Output Capacitor Stord Energy
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Figure 17: Capacitance Characteristics (0 - 200V) Figure 18: Capacitance Characteristics (0-1000V)
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Figure 19: Current De-rating Figure 20: Maximum Power Disspation Derating
vs CaseTemperature
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Figure 21: Normalized Maximum Transient Figure 22: Maximum Forward Biased Safe
Thermal Impedance Operating Area
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Figure 25: Clamped Inductive Switching Energy

Figure 26: Clamped Inductive Switching Energy

vs. Drain Current (Vpp = 600 V) vs. Drain Current (Vpp = 800 V)
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Package Outlines

TO-247-3L PKG Outlines
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SYMBOL| MIN MAX
A 4383 5.1
Al 2729 2.54
A2 191 2.16
o b 107 128
=—=— b7 b b 1.07 133
BASE METAL bl 191 241
DY b2 1.91 2.16
r NANN b3 287 338
' - bd 287 313
S N ¢ 055 0.65
e c 035 0.68
* D 2080 2110
vl D1 16.25 17.65
/ ‘ D2 0.95 125
PLATING / —==b.b1,bS—=— E 1575 16.13
- ) El 13.10 1415
SECTION "F—F". "G=G" AND "H-H" E) | 368 2L
SCALE: NONE &3 Lo | L
E4 12.38 1343
& 544 BSC
N 3
L 19.81 2032
11 410 440
oP 351 3.65
0 549 6.00
g 6.04 6.30
T 175° REF.
W 3 5° REF.
X 4° REF.
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