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$ = 1200V 560A Three Level Inverter Module
MACMIC July 2024 Preliminary RoHS Compliant

PRODUCT FEATURES

[0 1200V IGBT CHIP
[J Low VCE(sat) and Low switching losses
[J Free wheeling diodes with fast and soft reverse recovery

[J PressFIT contact technology

APPLICATIONS
[J 3-Level-Applications

O Solar Applications

MODULE CHARACTERISTICS (T ¢ =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Tiop Operating Temperature -40~150 C
Teig Storage Temperature -40~125

Visol Isolation Breakdown Voltage AC, 50Hz(R.M.S), t=1minute 3200 Vv
RTI RTI Elec. housing 140 C
CTI Comparative Tracking Index >400

Md Mounting Torque Recommended (M5) 2.5~5 Nm
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Add: #18, Hua Shan Zhong Lu, New District, Changzhou City, Jiangsu Province, P. R .of China
Tel.: +86-519-85163708 Fax: +86-519-85162291 Post Code: 213022 Website: www.macmicst.com




MMG560WQ120BFGT7

IGBT(T1. T4)
ABSOLUTE MAXIMUM RATINGS(T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vees Collector Emitter Voltage T,=25C 1200 v
Vees Gate Emitter Voltage +20
len Implemented Collector Current 560

Te=25C, Tyna=175C 735
lcoe Continuous DC Collector Current A
Tc=100°C, Tyna=175C 460

lem Repetitive Peak Collector Current tp=1ms 1120
Timax  |Max. Junction Temperature 175 °C
Piot Power Dissipation Per IGBT Tc=25C,Tjnax=175C 1666 W
ELECTRICAL CHARACTERISTICS (T . =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Veewy |Gate Emitter Threshold Voltage Vee=Vag, 1c=2.24mA 4,55 5.35 6.15

. 1c=600A, V=15V, T;=25°C 1.51 2.00 v
Veea ggt"uer‘:t‘l’;n'z\r;’gli;e 1c=600A, Ve=15V, T,=125<C 1.81
Ic=600A, Vge=15V, T,=150°C 1.90

lces Collector Leakage Current Vce=1200V, Vge=0V, T,=25C 100 MA
lges Gate Leakage Current Vee=0V,Vge=120V, T,=25C -400 400 nA
Rgint Integrated Gate Resistor 1.2 Q
Qc Gate Charge V=400V, Ic=300A , Vge=15V 2.7 uc
Cies Input Capacitance 85 nF
Coes Output Capacitance Vee=25V, Vge=0V, f =100kHz 1.5 nF
Cres Reverse Transfer Capacitance 395 pF

T,=25TC 440 ns
tacon) Turn on Delay Time T,=125C 440 ns
Vec=400V,1c=300A [T5=150C 440 ns
Rgon =10Q, T,=25C 130 ns
t Rise Time ?;%E::tiivﬁoa . |Teiesc 154 ns
di/dt=2100A/pus T,=150°C 160 ns
(T,=150°C) T,=25C 17.8 mJ
Eon Turn on Energy T,=125C 235 mJ
T,=150°C 26.3 mJ
T,=25C 2120 ns
tacofn) Turn off Delay Time T,=125C 2200 ns
Vee=400V,1.=300A |T5=150C 2250 ns
Reott =10Q, T,=25C 88 ns
t Fall Time mﬁi\’toa . |Te1esc 110 ns
dv/dt=3800V/us T,=150°C 121 ns
(T,=1501C) T,=25C 15.7 mJ
Eos Turn off Energy T,=125C 18.7 mJ
T,=150C 20.1 mJ

Rinic Junction to Case Thermal Resistance 0.09 K /W
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IGBT(T2. T3)
ABSOLUTE MAXIMUM RATINGS(T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vees Collector Emitter Voltage T,=25C 650 v
Vees Gate Emitter Voltage +20
len Implemented Collector Current 400

Te=25C, Tyna=175C 465
lcoe Continuous DC Collector Current A
Tc=100°C, T yna=175C 285

lem Repetitive Peak Collector Current tp=1ms 800
T 3max Max. Junction Temperature 175 °C
Piot Power Dissipation Per IGBT Tc=25C,Tjnax=175C 833 W
ELECTRICAL CHARACTERISTICS (T . =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Ve Gate Emitter Threshold Voltage Vee=Veg, Ic=4mA 3.20 3.95 4.70

. 1c=400A, V=15V, T;=25°C 1.45 2.00 v
Veea ggt"uer‘:t‘l’;n'z\r;’gli;e Ic=400A, V=15V, T,=125<C 1.60
Ic=400A, Vge=15V, T,=150°C 1.65
lces Collector Leakage Current Vce=650V, Vge=0V, T,=25C 100 MA
lges Gate Leakage Current Vee=0V,Vge=120V, T,=25C -400 400 nA
Rgint Integrated Gate Resistor 0.4 Q
Qc Gate Charge V=400V, Ic=400A , Vge=15V 0.8 uc
Cies Input Capacitance 28 nF
Coes Output Capacitance Vee=25V, Vge=0V, f =100kHz 1.3 nF
Cres Reverse Transfer Capacitance 200 pF
T,=25C 130 ns
tacon) Turn on Delay Time T,=125C 135 ns
Vec=400V,lc=400A |T5=150°C 135 ns
Reon =15Q, T,=25C 120 ns
t Rise Time ?;%E::tiivﬁoa . |Teiesc 126 ns
di/dt=3600A/us T,=150°C 132 ns
(T,=150°C) T,=25C 13.2 mJ
Eon Turn on Energy T,=125C 20.0 mJ
T,=150°C 215 mJ
T,=25C 605 ns
tacofn) Turn off Delay Time T,=125C 620 ns
Vee=400V,Ic=400A |T5=150C 625 ns
Reott =15Q, T,=25C 77 ns
f Fall Time ooy [Teese 83 ns
dv/dt=7200V/us T,=150C 83 ns
(T,=1501C) T,=25C 17.1 mJ
Eos Turn off Energy T,=125C 18.6 mJ
T,=150C 18.9 mJ
Rinic Junction to Case Thermal Resistance 0.178 [ K/W
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Diode(D1)

ABSOLUTE MAXIMUM RATINGS (T - =25°C unless otherwise specified)
Symbol Parameter/Test Conditions Values Unit
VRrM Repetitive Reverse Voltage T,=25C 1200 \%
len Implemented Forward Current 420 A
lerm Repetitive Peak Forward Current tp=1ms 840
T 3max Max. Junction Temperature 150 °C
ELECTRICAL CHARACTERISTICS (T . =25°C unless otherwise specified)
Symbol Parameter/Test Conditions Min. Typ. Max. Unit
[.=420A , Vge=0V, T,=25C 2.60 3.20

Ve Forward Voltage [.=420A , Vge=0V, T;=125C 2.24 \%
[.=420A , Vge=0V, T,=150C 2.13

ty Reverse Recovery Time 215 ns

IrRrM Max. Reverse Recovery Current :;Iizﬁggé(\)/g;?“osov 274 A
Qrr Reverse Recovery Charge T,=150C 27.4 pncC
Erec Reverse Recovery Energy 125 mJ
Rinic Junction to Case Thermal Resistance 0.190 (K /W
Diode(D4)

ABSOLUTE MAXIMUM RATINGS (T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
VRrM Repetitive Reverse Voltage T,=25C 1200 \%
len Implemented Forward Current 560 A
lerm Repetitive Peak Forward Current tp=1ms 1120
T 3max Max. Junction Temperature 150 °C
ELECTRICAL CHARACTERISTICS (T o =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit

[=560A , V=0V, T,=25C 2.60 3.20
Ve Forward Voltage [.=560A , Vge=0V, T,=125C 2.24 Y,
[=560A , Vge=0V, T,=150C 2.13
t Reverse Recovery Time 213 ns
IrRrRM Max. Reverse Recovery Current :;Iiij(:ggé(\)/g;fposov 280 A
Qrr Reverse Recovery Charge T,=150C 27.5 pncC
Erec Reverse Recovery Energy 125 mJ
Rinac Junction to Case Thermal Resistance 0.143 | K/W
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Diode(D2. D3)
ABSOLUTE MAXIMUM RATINGS (T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
VRrM Repetitive Reverse Voltage T,=25C 650 \%
len Implemented Forward Current 375 A
lerm Repetitive Peak Forward Current tp=1ms 750
T 3max Max. Junction Temperature 150 °C

ELECTRICAL CHARACTERISTICS (T . =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
1;=375A , V=0V, T,=25C 1.75 2.30

Ve Forward Voltage [.=375A , Vge=0V, T;=125C 1.6 V
1;=375A , V=0V, T,=150C 1.55

ty Reverse Recovery Time 240 ns

IrRrM Max. Reverse Recovery Current :;Iiiﬁgg(’)(\)/g;?“osov 105 A
Qrr Reverse Recovery Charge T,=150C 14 pncC
Erec Reverse Recovery Energy 6.3 mJ
Rinic Junction to Case Thermal Resistance 0.142 (K /W
Diode(D2-1. D3-1)

ABSOLUTE MAXIMUM RATINGS (T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vrrm Repetitive Reverse Voltage T,=25C 650 \Y,
len Implemented Forward Current 75 A
lFRMm Repetitive Peak Forward Current tp=1ms 150
T 3max Max. Junction Temperature 150 °C
ELECTRICAL CHARACTERISTICS (T o =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. Unit

I;=75A , Vge=0V, T,;=25C 1.75 2.3
Ve Forward Voltage I;=75A , Vge=0V, T,=125C 1.6 \Y
IF=75A , Vge=0V, T,=150C 1.55

Rinac Junction to Case Thermal Resistance 0.71 |K/W
NTC CHARACTERISTICS (T ¢ =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Rys Resistance |Tc =25C 22 kQ
AR/R  [Tn1c=100C, Ry09=1.486kQ -5 5 %
B.ss0 R, = Rys exp [Bagso(1/T, - 1/(298.15 K))] 3950 K
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