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PRODUCT FEATURES

[J Mixed voltage component topology
[J Neutral point clamped inverter
[J Reactive power capability s § I.T_L

[J Low inductance layout l“ l' L

APPLICATIONS

[J Solar inverter

O UPS

Type Vces I T jmax Marking Package

MMG80C120BF_Y1 1200V 30A 175°C MMG80C120BF_Y1 GC

Half Bridge IGBT(T1 T2)
ABSOLUTE MAXIMUM RATINGS(T o =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
VcEs Collector Emitter Voltage T,=25C 1200 v
Vaes Gate Emitter Voltage +20
len Implemented Collector Current 80

. Tc=25C, Tjnax=175TC 45
Ic Continuous DC Collector Current A
Tc=1007C, Tymax=175TC 30
lem Repetitive Peak Collector Current tp=1ms 160
Piot Power Dissipation Per IGBT Tc=25C, T jnax=175C 277 w

Half Bridge Diode(D1 D2)
ABSOLUTE MAXIMUM RATINGS (T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
VRRM Repetitive Reverse Voltage T,=25C 1200 \Y%
len Implemented Forward Current 50
I Continuous DC Forward Current ‘ 30 A
lFrRm Repetitive Peak Forward Current tp=1ms 100
1%t T,=125C, t=10ms, Vg=0V 295 A’s
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Half Bridge IGBT(T1 T2)
ELECTRICAL CHARACTERISTICS (T ;=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Veewny |Gate Emitter Threshold Voltage Vee=Vae, I1c=3.2mA 5.0 6.0 6.5
Ic=80A, Vge=15V, T,=25C 1.9 23
Collector Emitter 1c=80A, Vge=15V, T,=150C 23 \
VCE(sat) . N
Saturation Voltage Ic=30A, Vgeg=15V, T,=25C 1.36 1.65

Ic=30A, Vge=15V, T,=150°C 1.46

Vee=1200V, Vge=0V, T,=25C 1 mA
lces Collector Leakage Current -

Vee=1200V, Vge=0V, T,=150C 10 mA
lees Gate Leakage Current Vee=0V,Vge=120V, T,=25C -400 400 nA
Raint Integrated Gate Resistor 0 Q
Qq Gate Charge Vce=600V, 1c=80A , Vge=15V 0.38 ucC
C Input Capacitance 5 nF

es Pt -ap Vee=25V, Vge=0V, f =1MHz
Cres Reverse Transfer Capacitance 220 pF
T,=25C 50 ns

tyony  |Turn on Delay Time Veo=400V,Ic=30A |~

Rs =7.5Q, T,=150C 55 ns
) Rise Ti Vee=£15V, T,=25C 22 ns

ise Time '
r Inductive Load T,=150°C o5 ns
T,=25C 290 ns
tyory  |Turn off Delay Time Veo=400V,Ic=30A |~

Rg =7.5Q, T,=150°C 380 ns

) Fall T Vee=£15V, T,=25C 115 ns
all Time '
f Inductive Load T,=150°C 535 ns
T,=25C 0.75 mJ
Eon Turn on Energy Veo=400V,Ic=30A |~
Rg =7.5Q, T,=150°C 1.35 mJ
. T cE Vee=£15V, T,=25C 1 mJ
urn off Ener '
off qy Inductive Load T,=150°C 18 m
o tpsc<10us, Vge=15V
Rihic Junction to Case Thermal Resistance ( Per IGBT) 054 |K/W
Half Bridge Diode(D1 D2)
ELECTRICAL CHARACTERISTICS (T o =25°C unless otherwise specified)
Symbol Parameter/Test Conditions Min. Typ. Max. Unit

[=50A , Vge=0V, T,=25C 2.35 2.65

[=50A , Vge=0V, T,=150C 1.77
Ve Forward Voltage - \Y

[=30A , Vge=0V, T,=25C 2.06

I[==30A , Vge=0V, T,=150°C 1.48
te Reverse Recovery Time 125 ns
lRRM Max. Reverse Recovery Current :;I;Z(:i%gg(;:?posv 50 A
Qgrr Reverse Recovery Charge T,=150C 29 uC
Erec Reverse Recovery Energy 0.65 mJ
Rico  |Junction to Case Thermal Resistance ( Per Diode) 09 |K/W
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Neutral Point IGBT(T3 T4)
ABSOLUTE MAXIMUM RATINGS(T o =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Veces Collector Emitter Voltage T,=25C 650 y
VaEs Gate Emitter Voltage 120
len Implemented Collector Current 75

Tc=25C, T max=175C 60
Ic Continuous DC Collector Current A

Tc=1007C, Tjna=175TC 30
lcm Repetitive Peak Collector Current tp=1ms 150
Piot Power Dissipation Per IGBT Te=25C, T jmax=175TC 214 W
Neutral Point IGBT(T3 T4)

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

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Veewy) |Gate Emitter Threshold Voltage Vee=Vag, 1c=3.0mA 4.8 5.6 6.5

Ic=75A, Vge=15V, T,=25C 1.55 1.95
Voeeay Collector Emitter 1c=75A, Vge=15V, TJ=15?°C 1.9 \Y

Saturation Voltage 1c=30A, Vge=15V, T,=25°C 1.17

Ic=30A, Vge=15V, T,=150C 1.3

Vee=650V, Vge=0V, T,=25T 1 mA
lces Collector Leakage Current -

Vcee=650V, Vge=0V, T,=150C 5 mA
lees Gate Leakage Current Vee=0V,Vge=120V, T,=25C -200 200 nA
Raint Integrated Gate Resistor 0 Q
Qq Gate Charge V=300V, Ic=75A , Vge=15V 0.36 uC
Cies Input Capacitance Ver=25V, V=0V, f =1MHz 4.4 nF
Cres Reverse Transfer Capacitance 200 pF
tyo | Tum on Delay Time Vo400V =30a  [1200 1 =

Rs =7.5Q, T,=150C 15 ns
t, Rise Time X]chEuzcitiLSeVLoad 1,725¢ 2 e

T,=150°C 26 ns
tyom | Tum off Delay Time Vo400V =30A  [1200 219 =

Rs =7.5Q, T,=150C 260 ns
t; Fall Time chjEuzcitiLSeVLoad 1,725¢C 190 ne

T,=150°C 180 ns

Ew  [Tum on Energy Vo400V j=30a [0 2 m

Rg =7.5Q, T,=150C 1.3 mJ
Eotr Turn off Energy chjEuzcitiLSeVLoad 1,725¢C 095 m

T,=150°C 1.55 mJ

lsc Short Circuit Current tTpJS:i:gSVCV;E; 61 05;)/ 395 A

Rihic Junction to Case Thermal Resistance ( Per IGBT) 0.7 |[K/W
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Neutral Point Diode(D3 D4)
ABSOLUTE MAXIMUM RATINGS (T o =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
V&rM Repetitive Reverse Voltage T,=25C 650 \Y
IEn Implemented Forward Current 75
2 Continuous DC Forward Current 30 A
lFRM Repetitive Peak Forward Current tp=1ms 150
[’ T,=125C, t=10ms, Vg=0V 310 A’s
Neutral Point Diode(D3 D4)

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

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
[==75A , Vge=0V, T,=25C 1.7 2.15
[=75A , Vge=0V, T,=150C 1.45

Ve Forward Voltage . \Y
[.=30A , Vge=0V, T,=25C 1.42
[=30A , Vge=0V, T,=150C 1.1

tr Reverse Recovery Time 95 ns
I[=30A , Vg=400V

I Max. R e Recovery Current F ' R 90 A

RRM ax. Revers vey -4 dI¢/dt=-2000A/ps
Qrr Reverse Recovery Charge T,=150C 4.4 uC
Erec Reverse Recovery Energy 23 mJ
Rieo  |Junction to Case Thermal Resistance ( Per Diode) 115 |K/W
NTC CHARACTERISTICS (T ;=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Ras Resistance |Tc =25C 22 kQ
Basiso R2 = Ras exp [Basso(1/T2 - 1/(298.15 K))] 3950 K
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MODULE CHARACTERISTICS (T ;=25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
T jmax Max. Junction Temperature 175
Tiop Operating Temperature -40~150 T
Tetg Storage Temperature -40~125
Visol Isolation Breakdown Voltage AC, 50Hz(R.M.S), t=1minute 3000 \Y
Torque |to heatsink Recommended (M4) 0.7~11 Nm
Weight 30 g
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Figure 1. Typical Output Characteristics

Half Bridge IGBT

Figure 2. Typical Output Characteristics

Half Bridge IGBT
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Figure 3. Typical Transfer characteristics
Half Bridge IGBT
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Figure 5. Switching Energy vs Collector
Current Half Bridge IGBT
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Figure 7. Diode Forward Characteristics
Half Bridge Diode
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Figure 4. Switching Energy vs Gate
Resistor Half Bridge IGBT
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Figure 8. Switching Energy vs Gate
Resistor Half Bridge Diode
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Figure 9. Switching Energy vs Forward
Current Half Bridge Diode
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Figure 11. Typical Output Characteristics
Neutral Point IGBT
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Figure 13. Typical Transfer characteristics
Neutral Point IGBT
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Figure 10. Transient Thermal Impedance
of Half Bridge-Diode and IGBT
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Figure 12. Typical Output Characteristics
Neutral Point IGBT
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Figure 14. Switching Energy vs Gate
Resistor Neutral Point IGBT
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Figure 15. Switching Energy vs Collector Figure 16. Reverse Biased Safe Operating
Current Neutral Point IGBT Area Neutral Point IGBT
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Figure 17. Diode Forward Characteristics Figure 18. Switching Energy vs Gate
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Figure 19. Switching Energy vs Forward Figure 20. Transient Thermal Impedance
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Figure 21. NTC Characteristics
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Figure 22. Circuit Diagram



MMGS80C120BF Y1

Pin table
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Figure 23. Package Outline
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