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Type Vees Ic Tymax Marking Package
MMG80C120BF6TC_Y1 1200V 80A 175°C MMGB80C120BF6TC_Y1 GC
Half Bridge IGBT(T1 T2)
ABSOLUTE MAXIMUM RATINGS(T ¢ =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vces Collector Emitter Voltage T,=25C 1200 Vv
Ves Gate Emitter Voltage +20
len Implemented Collector Current 80
Ic Continuous DC Collector Current Tc=80C, T)nax=175TC 88 A
lem Repetitive Peak Collector Current tp=1ms 160
Piot Power Dissipation Per IGBT Tc=25C, Tjna=175TC 600 w
Half Bridge Diode(D1 D2)

ABSOLUTE MAXIMUM RATINGS (T o =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,=1257C, t=10ms, Vg=0V 310 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, 1c=3.2mA 5.0 6.0 6.5
Ic=80A, Vge=15V, T,=25C 1.95 2.35
Vosean CoIIectgr Emitter . Ic=80A, Vge=15V, TJ=15?°C 2.4 \
Saturation Voltage (chip) [c=30A, Vge=15V, T,=25C 1.4 1.69
[c=30A, Vge=15V, T,=150°C 1.52
lces Collector Leakage Current Vog=1200V, Vee=0V, T,225 € ! mA
Vce=1200V, Vge=0V, T,=150C 10 mA
lges Gate Leakage Current Vee=0V,Vge=120V, T =25C -400 400 nA
Raint Integrated Gate Resistor 0 Q
Qg Gate Charge V=600V, Ic=80A , Vge=15V 0.38 ucC
Cies Input Capacitance - Vee=25V, Vee=0V, f =1IMHz 5 nF
Cres Reverse Transfer Capacitance 220 pF
ta(on) Turn on Delay Time \ngc:;%%\{,lf?’OA Ijj:OCC 180 ::
o Vee=115V, T,=25C 14 ns
t Rise Time Inductive Load T,=150C 16 s
taom Turn off Delay Time \FQZC::.%%\{‘ESOA Ijjzéjc iig :z
t; Fall Time ?:%E:ci;iilsevl_’oad 1720 129 =
T,=150°C 260 ns
Eon Turn on Energy \ngc:?%%\{,lcﬂ% Ijj:()cc 00.%85 :j
Eott Turn off Energy ?;%E:ci;ilivl_,oad 17250 2.9 m
T,=150°C 1.5 mJ
lsc Short Circuit Current ;ﬁiﬁ;g“\s/m\i%gg\f v 520 A
Rinuc Junction to Case Thermal Resistance ( Per IGBT) 025 |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 1.8 2.3
Ve Forward Voltage (chip) :;282 xz;gz I;;:OCC 11.:2 \Y
[.=30A, Vge=0V, T,=150°C 1.28
tr Reverse Recovery Time 1.=30A , V=400V 140 ns
IrRrM Max. Reverse Recovery Current dIF/dt=—:I600A/ps 78 A
Qrr Reverse Recovery Charge T,=1501C 8.8 ucC
Erec Reverse Recovery Energy 23 mJ
Riecp  [Junction to Case Thermal Resistance ( Per Diode) 08 |K/W
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Neutral Point IGBT(T3 T4)
ABSOLUTE MAXIMUM RATINGS(T . =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
Vces Collector Emitter Voltage T,=25C 650 Vv
VEs Gate Emitter Voltage +20
len Implemented Collector Current 75
lc Continuous DC Collector Current Tc=80C, T,,x=175TC 68 A
lom Repetitive Peak Collector Current tp=1ms 150
Piot Power Dissipation Per IGBT Te=25C, T jnax=175TC 319 W
Neutral Point IGBT(T3 T4)

ELECTRICAL CHARACTERISTICS (T =25°C unless otherwise specified)
Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
VeE(th) Gate Emitter Threshold Voltage Vee=VaE, [c=3.0mA 4.8 5.6 6.5
Ic=75A, Vge=15V, T,=25C 1.5 1.85
Vosean CoIIectgr Emitter . 1c=75A, Vge=15V, TJ=15?°C 1.85 \Y
Saturation Voltage (chip) Ic=30A, Vge=15V, T,=25C 1.13
1c=30A, V=15V, T,=150C 1.23
lces Collector Leakage Current Vee=650V, Vee=0V, T,225C ! mA
V=650V, Vge=0V, T,=150°C 5 mA
lges Gate Leakage Current Vee=0V,Vge=x20V, T ,;=25C -200 200 nA

Raint Integrated Gate Resistor 0 Q
Qg Gate Charge V=300V, I=75A , Vge=15V 0.36 uC
Cies Input Capacitance ' Vep=25V, Vge=0V, f =1MHz 4.8 nF
Cres Reverse Transfer Capacitance 208 pF
taon) Turn on Delay Time \FQZC:;‘%%V,"C*OA Ijj;jc Z :z
. Rise Time ?:]c(;je=il1 5V, T,=25C 14 ns

uctive Load T,=150°C 14 ns

tacorn Turn off Delay Time \ézc:;g%\{JfSOA Ijj:(;jc 2(2)8 :z
f Fall Time AR Liuculs o8 =
T,=150C 210 ns

Eon Turn on Energy \F:Zc:;%%\{,lf?’OA Ijj:éjc gg Ej
Eoft Turn off Energy YGE=1-1 o T,=25€C 115 mJ

nductive Load T,=150°C 17 mJ

lso Short Circuit Current tTFZS=(;1§56°ES,\}C\iG=E:),_e:05\>/ 400 A
Rinic Junction to Case Thermal Resistance ( Per IGBT) 047 |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
VRrM Repetitive Reverse Voltage T,=25C 650 \%
IEn Implemented Forward Current 75
I Continuous DC Forward Current 30 A
lFrMm Repetitive Peak Forward Current tp=1ms 150
1%t T,=125C, t=10ms, Vg=0V 310 As
Neutral Point Diode(D3 D4)

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

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

Ve Forward Voltage (chip) :;;gﬁ xz;gz Ij;:?cc 1:2 \Y
I.=30A , Vge=0V, T,=150°C 1.1

tr Reverse Recovery Time _ _ 110 ns

lrrw Max. Reverse Recovery Current :;I;Zi(i':ﬂ\')/ga:?posv 55 A

Qrr Reverse Recovery Charge T,=1501C 3.1 ucC

Erec Reverse Recovery Energy 1 mJ

Riuco  [Junction to Case Thermal Resistance ( Per Diode) 1.0 |K/W

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

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Ros Resistance |Tc =25C 22 KQ
Basiso R2 = Ros €Xp [Basiso(1/T2 - 1/(298.15 K))] 3950 K
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MODULE CHARACTERISTICS (T o =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
T ymax 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) 0.7~1.1 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

3 T |
Vee=400V
Rs=7.5Q .-
Vge=£15V
~ 2 [~ T=150C =
r) 47
£ L
= -
LIJC ’// /
TiR 1
,/// Eon
=7 ---- Eoff
0 I
0 10 20 30 40 50 60
Ilc (A
Figure 5. Switching Energy vs Collector Current Half Bridge
IGBT
100
| | /
LI R
80 — ----1s50C :

(A

60 - /
40 .

20

0 0.5 1 1.5 2 2.5 3

Ve(V)
Figure 7. Diode Forward Characteristics Half Bridge Diode
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Figure 4. Switching Energy vs Gate Resistor Half Bridge
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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

1

0.1

Zinyo(KIW)

0.01

0.001

=

==

[ 1o — D=0.50

D=0.20

D=0.10

) \\ W -
I \

L | D=0.02

% T D=0.05
Z T T

— D=0.01

/

/ — single pulse
5

1 2 3 4
r(K/w) 0.002116 0.002232 0.03096 0.03694 0.212099
1(s) 3.5E-06 2.3E-05 3.1E-05 0.000427 0.041775

1E-6 1E-5 1E-4 1E-3 1E-2 1E-1 1E+0

150

120

90

Ic(A)

60

30

Rectangular Pulse Duration(s)
Figure 10. Transient Thermal Impedance of
Half Bridge IGBT
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Figure 12. Typical Output Characteristics Neutral Point
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Figure 15. Switching Energy vs Collector Current Neutral Point
IGBT
150 I I T
——25¢C
125 +— 7
---- 150C ; /
100 3 /
< 75 ;
e , /
50
25 /
0 .-
0 0.5 1 1.5 2 25 3
Ve(V)

Figure 17. Diode Forward Characteristics Neutral Point Diode
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Figure 19. Switching Energy vs Forward Current Neutral Point
Diode
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Figure 16. Reverse Biased Safe Operating Area Neutral
Point IGBT
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Figure 18. Switching Energy vs Gate Resistor Neutral Point
Diode
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Figure 22. Circuit Diagram
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Figure 23. Package Outline

Pin table
Pin | X Y
1 0 22.6
2 | 2.8 | 22.6
3| 1.6 | 22.6
4| 144 | 226
5 [ 23.5 | 22.6
6 | 30.8 | 22.6
7T | 33.6 | 22.6
8 | 33.6 | 1b5
9 | 3.6 | 127
10| 33.6 | 99
1| 336 | 7.1
12 | 33.6 0
13 | 30.8 0
14 | 23.5 0
15 | 14.4 0
16 | 116 0
7] 2.8 0
18 0 0
19 0 7.8
20 0 14.4




