AGMSEM AGP33070BG

Silicon Carbide Power MOSFET Product Summary
( N Channel Enhancement Mode) Vos Rosen ID
3300V 70mQ 50A
Features

® High Speed Switching with Low Capacitances
e High Blocking Voltage with Low On-Resistance TO-247 Pin Configuration
e FEasy to Parallel and Simple to Drive
¢ Avalanche Ruggedness

D
e Halogen Free, RoHS Compliant
Benefits
e Higher System Efficiency G
e Reduced Cooling Requirements
® [ncreased Power Density
e Increased System Switching Frequency Top View Bottom View S
Applications
e Solar Inverters
e Switch Mode Power Supplies
e High Voltage DC/DC Converters
e Battery Chargers
e Motor Drives
Maximum Ratings (Tc = 25°C unless otherwise specified)
Symbol | Parameter Value Unit Test Conditions Note
Vbsmax | Drain-Source Voltage 3300 v Ves =0V, Ip =100 A
Vesmax | Gate-Source Voltage -10/+25 vV Absolute maximum values
Vesop | Gate-Source Voltage -5/+20 v Recommended operational values
Io Continuous Drain Current 20 A Vos 220V, To=25C Fig.15
36 Ves =20V, Tc=100°C )
loguise) Pulsed Drain Current 125 A Pulse width te limited by Tjmax Fig.14
P, Power Dissipation 600 w Tc=25°C, Ty=175C Fig.16
Operating Junction and Storage -55 to A
Ty T Temperature +175 C
T, Solder Temperature 260 C 1.6mm (0.063”) from case for 10s
. 1 Nn
Mounting Torque -
M, g forq 8.8 Ibfin M3 or 6-32 screw
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Electrical Characteristics (Tc = 25°C unless otherwise specified)

Symbol Parameter Min. Typ. Max. Unit Test Conditions Note
Drain-Source
Vierppss Breakdown Voltage 3300 ) v Ves =0V, Io=1mA
2 3.4 4.5 \Y Vbs = Vas, Ip = 10mA
Vasn) Gate threshold Voltage 24 v Vbs = Ves, Ip = 10mA, T,=175°C Fig.9
lpss Zero Gate Voltage Drain Current 10 HA Vps =3300V, Ves =0V
less Gate Source Leakage Current 100 nA Vas =25V, Vps =0V
Drain-Source 70 Ves=20V, Ip = 20A .
Roson On-State Resistance 189 mQ Ves =20 V, Ip = 20A, T,=175°C Fig.5-8
g T duct 7.1 Vps =10V, Ip = 20A
o ransconductance i
! 8.0 S | Vos=10V,Ib=20A T=175°c | F194
Ciss Input Capacitance 5199
Coss Output Capacitance 100 ;
pF _ —oRo £ Fig.11
Crs Reverse Capacitance 16 Vos=1000V.T,=25°C,F=1MHz
Eose Coss Stored Energy 66 ud Fig.12
Eon Turn on Switching Energy 826 Vps = 1200 V, Ves = -5/20 V,
E¢ Turn off Switching Energy 209 b Io = 20A, Re(ex) =3Q
tyon Turn on delay time 39 Fig.22,
L Rise time 26 Vps = 1200 V, Ves = -5/20 V, 26
toor Turn off delay time 55 ns Io =20A, Ra(exy= 3Q
t; Fall time 22
Ryint Internal Gate Resistance 0.85 Q Vac=25mV, f=1MHz
Qqe Gate to Source Charge 56
. Vbs = 1000 V, Ves =-5/20 V,
Qg Gate to Drain Charge 57 nC Ib = 20A Fig.10
Q, Total Gate Charge 290
Electrical Characteristics (Tc = 25°C unless otherwise specified)
Symbol Parameter Min. Typ. Max. Unit Test Conditions Note
. 6.5 7 Ves =-5V, Isp = 20A )
Vep Diode Forward Voltage Vv Fig.17,18
5.1 Ves =-5V, Isp = 20A,T,=175°C
Continuous Diode Forward —go
Is Current 20 A Tc=25°C
t, Reverse Recovery Time 30 ns
Vr=1200V, Ves =-5V, Ip = 20A,
Q, Reverse Recovery Charge 150 nC dildt=500A/us, T ,=25°C
lim Peak Reverse Recovery Current 8.9 A
t. Reverse Recovery Time 41 ns
Vr=1200V, Ves =-5V, Ip = 20A,
Q. Reverse Recovery Charge 1345 nC di /F:jt=500 Alps, T,=150°C °
L Peak Reverse Recovery Current 10.5 A
Thermal Characteristics
Symbol Parameter Value Unit Note
ReJc Thermal Resistance(Junction to Case) 0.25
ReJa Thermal Resistance From Junction to Ambient cw
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Typical Performance
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Figure 3. Output Characteristics (Ves =20V) Figure 4. Transfer Characteristics
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Figure 5. On-Resistance vs. Temperature Figure 6. On-State Resistance vs. Drain Current
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Figure 7. Normalized On-State Resistance vs. Temperature

Figure 8. On-State Resistance vs. Gate Voltage
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Figure 9. Threshold Voltage Characteristics Figure 10. Gate Charge Characteristics
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Figure 11. Capacitance vs. Drain-Source Voltage

Figure 12. Output Capacitor Stored Energy
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Figure 15. Current De-rating Curve Figure 16. Power De-rating Curve
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Figure 17. Body Diode Characteristics at T, = 25 °C

Figure 18. Body Diode Characteristics at T) =175 °C
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Figure 19. 3rd Quadrant Characteristics at T, =25 °C Figure 20. 3rd Quadrant Characteristics at T, =175 °C
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Figure 21. Clamped Inductive Switching Energy vs. Drain Figure 22. Clamped Inductive Switching Energy vs. Drain
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eDimensions (TO-247)
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SYMBOL MILLIMETER
MIN Typ. MAX
A 4.900 5.000 5.100
Al 1.900 2.000 2. 100
A2 2.300 2. 400 2.500
b 1. 160 - 1. 260
bl 1. 150 1. 200 1.220
b2 1. 960 - 2. 060
b3 1.950 2.000 2.020
b4 2.960 - 3.060
b5 2.950 3.000 3.020
b6 2.000 2.100 2.250
b7 3. 000 3.100 3.250
c 0. 590 - 0. 660
cl 0. 580 0. 600 0. 620
D 20. 900 21.000 21. 100
D1 16. 250 16. 550 16. 850
D2 1.052 1.202 1.352
E 15.700 15. 800 15.900
E1 13. 060 13. 260 13. 460
E2 4. 900 5.000 5.100
E3 2.400 2.500 2.600
e 5.440 BSC
F 6.000 6. 200 6. 400
L 19. 750 19. 950 20. 150
L1 - - +4.300
[} 3.500 3. 600 3.700
@1 - - 7.400
2 2.400 2.500 2.600
Q 5. 600 5.800 6. 000
S 6.180 BSC
T 9. 800 10. 000 10. 200
0 8° REF
01 15° REF
02 8° REF
DIM. MIN. NOM. MAX.
A 4.90 5.00 5.10
Al 2.25 2.36 2.51
A2 1.90 2.00 2.10
b 1.16 1.20 1.26
bl 1. 96 2.00 2.06
b2 2.96 3.00 3.06
b3 - - 2.25
b4 - - 3.25
c 0.59 0. 60 0. 66
D 20. 90 21.00 21. 10
DI 16. 25 16. 55 16. 85
D2 1.05 1.17 1.35
E 15.70 15.80 15.90
E1 13.10 13.26 13.50
E2 4.40 4.50 4. 60
E3 2.40 2.50 2.60
e 5. 436BSC
L 19.80 19.90 20.10
L1 - - 4.30
M 0.35 0.89 0.95
P 3.40 3.50 3.60
P1 7.00 7.20 7.40
P2 2.40 2.50 2.60
Q 5.60 5.80 6.00
S 6.05 6.15 6. 25
T 9.80 10. 00 10. 20
U 6.00 6.20 6.40

All dimensions in millimeters
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Recommended Solder Pad Layout
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Disclaimer:
The information provided in this document is believed to be accurate and reliable.
However,Shenzhen Core Control Source Electronics Technology Co., Ltd. does not
assume any responsibility for the following consequences.Do not consider the use
of such information or use beyond its scope.
The information mentioned in this document may be changed at any time without
notice.
The products and information provided in this document do not infringe patents.
Shenzhen Core Control Source Electronics Technology Co., Ltd. assumes no
responsibility for any infringement of any other rights of third parties.The result of
using such products and information.
This document is the first version issued on Oct.10th, 2024. This document
replaces all previously provided information.

NGMSEMi 'tis aregistered trademark of Shenzhen Core Control Source
Electronics Technology Co., Ltd.
Copyright © 2017 Shenzhen Core Control Source Electronics Technology Co., Ltd.
all rights reserved.




