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PRODUCT FEATURES

[ Substrate for Low Thermal Resistance

[J Low saturation voltage and positive temperature coefficient

[J Solder Contact Technology, Rugged mounting due to integrated
Mounting clamps

OJ High power density

APPLICATIONS

[ Air conditioning

O Auxiliary inverters Rectifier+Brake+Inverter

] Motor drives

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

Symbol Parameter/Test Conditions Values Unit
Vees Collector Emitter Voltage T,=25C 1200 v
Vaes Gate Emitter Voltage +20
Ic DC Collector Current Tc=105C, T;max=175C 75
lem Repetitive Peak Collector Current tp=1ms 150 A
Piot Power Dissipation Per IGBT Tc=25C, Tjmax=175C 340 W

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

Symbol Parameter/Test Conditions Values Unit
VRrrM Repetitive Reverse Voltage T,=25C 1200 V
I Continue Forward Current Tc=90C, T;max=175C 75
lerm Repetitive Peak Forward Current tp=1ms 150 A
lesm Non Repetitive Peak Forward Current . 520

T,;=1507C, t=10ms, Vx=0V
1°t 1350 A%s
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IGBT-inverter
ELECTRICAL CHARACTERISTICS (T ¢ =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. Unit
Veew)  |Gate Emitter Threshold Voltage Vee=Vae, Ic=3mA 5.6 6.35 6.8
_ Ic=75A, Vgg=15V, T;=25C 1.48 v
Vera ggt'fr‘;tt?;n \E/gt';tg; Ic=75A, Vge=15V, T,=1257C 1.70
1c=75A, V=15V, T;=175°C 1..82
lces Collector Leakage Current Vce=1200V, Vge=0V, T,=25C 1 mA
lees Gate Leakage Current V=0V, V=120V, T,=25C -200 200 nA
Raint Integrated Gate Resistor 4.4 Q
Qg Gate Charge V=600V, Ic=75A , Vge=15V 0.38 ucC
Cies Input Capacitance 10.5 nF
Coes Output Capacitance Vee=25V, Vge=0V, f =100kHz 0.67 nk
Cres Reverse Transfer Capacitance 0.04 nF
T,=25C 130 ns
taon) Turn on Delay Time V=600V, |c=75A T,=125C 140 ns
R =10Q, T,=175C 145 ns
V=215V, T,=25C 128 ns
t Rise Time Inductive Load I3 —155+C 130 ns
T,=175C 130 ns
T,=25C 410 ns
tacof) Turn off Delay Time Vc=600V,1.=75A T,=125C 470 ns
Re =100, T,=175C 540 ns
V=115V, T,=25C 112 ns
t Fall Time Inductive Load [t —1o5¢ 158 ns
T,=175C 176 ns
T,=25C 10.8 mJ
Eon Turn on Energy Vc=600V,1.=75A T,=125C 15.1 mJ
Re =10Q, T,=175°C 17.9 mJ
Vee=%15V, T,=25C 6.25 mJ
Eos Turn off Energy Inductive Load T,=125C 8.1 mJ
T,=175°C 8.9 mJ
lsc Short Circuit Current tTpJS:CE(f Jés,\,/c\iG:ES:()loEC/ 190 A
Rinic Junction to Case Thermal Resistance (Per IGBT) 0.44 |K/W
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Diode-inverter
ELECTRICAL CHARACTERISTICS (T ¢ =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. Unit
[r=75A , Vge=0V, T,=25C 2.10

Ve Forward Voltage [=75A , Vge=0V, T;=125C 1.80 \%
[.=75A , Vge=0V, T;=175C 1.65

t, Reverse Recovery Time 550 ns
[-=75A , V=600V

I Max. Reverse Recovery Current F 'R 30.6 A

RRM Y dl/dt=-340A/us
Qrr Reverse Recovery Charge T,=175C 9.47 ucC
Eec Reverse Recovery Energy 3.2 mJ
Rinico Junction to Case Thermal Resistance ( Per Diode) 0.63 |K/W
Diode-RECTIFIER
ABSOLUTE MAXIMUM RATINGS (T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
VRrrM Repetitive Reverse Voltage T,=25C 1600 V
leav) Average Forward Current Per Diode Tc=85C 75 A
lesm Non Repetitive Surge Forward Current T,=150°C, t=10ms, 50Hz 600
1°t T,=150°C, t=10ms, 50Hz 1800 A’s
Diode-RECTIFIER
ELECTRICAL CHARACTERISTICS (T ¢ =25°C unless otherwise specified)

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

[.=75A, T;=25C 1.10 1.5
Ve Forward Voltage v

I-=75A, T;=150C 1.04

Vg=1600V, T;=25C 50 MA
Ir Reverse Leakage Current -

Vg=1600V, T,=150C 1 mA
Rinsco Junction to Case Thermal Resistance ( Per Diode) 0.66 |K/W




MMG/5HE120XB6T7 W11

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

Symbol Parameter/Test Conditions Values Unit
Vces Collector Emitter Voltage T,=25C 1200 v
Vaes Gate Emitter Voltage +20
Ic DC Collector Current Tc=115C, Tjmax=1757C 50 A
lem Repetitive Peak Collector Current tp=1ms 100
Piot Power Dissipation Per IGBT Tc=25C, T;max=1757C 250 w
Diode-Brake chopper
ABSOLUTE MAXIMUM RATINGS (T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
VRrrM Repetitive Reverse Voltage T,=25C 1200 Y,
I Continue Forward Current 25 A
lerm Repetitive Peak Forward Current tp=1ms 50
1%t T,=125C, t=10ms, Vx=0V 162 A’s
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IGBT-Brake chopper
ELECTRICAL CHARACTERISTICS (T ¢ =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. Unit
Veewm) |Gate Emitter Threshold Voltage Vce=Vee, Ic=3MA 5.5 6.4 7.0
_ 1c=50A, Vgg=15V, T;=25C 1.45 v
Vera ggtlfr;tt?;nE\Tc;tltZ;,e 1c=50A, Vge=15V, T,=1257C 1.66
1c=50A, Vge=15V, T,=175°C 1.75
lces Collector Leakage Current Vee=1200V, Vge=0V, T,=25C 100 mA
lees Gate Leakage Current V=0V, V=120V, T,=25C -400 400 nA
Qg Gate Charge Vce=600V, 1c=50A, V=15V 0.3 ucC
Cies Input Capacitance 6.75 nF
Coes Output Capacitance Vee=25V, Vge=0V, f =1MHz 1.85 nF
Cres Reverse Transfer Capacitance 0.04 pF
T,=25C 70 ns
tacon) Turn on Delay Time V=600V, |c=50A T,=125C 74 ns
Rg =7.5Q, T,=175C 74 ns
Vee=%15V, T,=25C 26 ns
t, Rise Time Inductive Load [ —155°C 34 ns
T,=175°C 38 ns
T,=25C 366 ns
tacofn) Turn off Delay Time Vc=600V,1.=50A T,=125C 418 ns
Re =7.5Q, T,=175C 436 ns
V=115V, T,=25C 124 ns
t Fall Time Inductive Load [t —155¢ 168 ns
T,=175C 190 ns
T,=25C 2.6 mJ
Eon Turn on Energy V=600V, |c=50A T,=125C 4.7 mJ
Rg =7.5Q, T,=175C 5.8 mJ
Vee=£13V, T,=25C 4.1 mJ
Eoff Turn off Energy Inductive Load T,=125C 5.4 mJ
T,=175C 5.9 mJ
lsc Short Circuit Current EI'F:S:CE(? lésvc\iizzoloil 180 A
Rinic Junction to Case Thermal Resistance (Per IGBT) 0.6 [K/W
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Diode-Brake chopper
ELECTRICAL CHARACTERISTICS (T ¢ =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. Unit
[.=25A , Vge=0V, T;,=25C 1.8

Ve Forward Voltage [.=25A , Vge=0V, T;=125C 1.55 \%
[=25A , Vge=0V, T,=175C 1.45

t, Reverse Recovery Time 680 ns

lRRM Max. Reverse Recovery Current :;;Z?’:‘_%XS;E?”OSV 45 A
Qrr Reverse Recovery Charge T,=175C 11.4 ucC
Eec Reverse Recovery Energy 6.7 mJ
Rinico Junction to Case Thermal Resistance (Per Diode) 1.2 K /W
NTC CHARACTERISTICS (T - =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Min. Typ. Max. | Unit
Rys Resistance Tc=25C 5 kQ
Bas/so R2 = Ras eXp [Basso(1/T - 1/(298.15 K))] 3375 K
MODULE CHARACTERISTICS (T ;. =25°C unless otherwise specified)

Symbol Parameter/Test Conditions Values Unit
T jmax Max. Junction Temperature Inver.t.er, Brake-Chopper 175

Rectifier 150 .
Tiop Operating Temperature -40~175 ¢
Tstg Storage Temperature -40~125
Visol Isolation Breakdown Voltage AC, 50Hz(R.M.S), t=1minute 2500 V
CTI Comparative Tracking Index =200
Md Mounting Torque Recommended (M5) 2 5~5 Nm
Weight 180 g




MMG/5HE120XB6T7 W11

150 —

/ 4
25°C / /. /’
125 = = —125°C 70
----175°C / /
100 '/,’
—~ /../I
< / //
:6 75 / //,
50 7
25 /
5 Vee=15V
0 235 | |
0 1 2 3 4
Vee (V)
Figure 1. Typical Output Characteristics IGBT-inverter
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Figure 3. Typical Transfer characteristics IGBT-inverter
80 T T
2o | Vee=600V /
Rs=10Q /
60 |— Vee=t15V 7
T,=175°C /
= 50
£ - /
=
c 4
g A
w30 — Eon /
20 — ----Eoff//
10 I By S
0 /"—/—
0 25 50 75 100 125 150

lc (A
Figure 5. Switching Energy vs Collector Current IGBT-inverter
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Figure 2. Typical Output Characteristics IGBT-inverter
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Figure 4. Switching Energy vs Gate Resistor IGBT-inverter
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Figure 6. Reverse Biased Safe Operating Area IGBT-
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Figure 7. Diode Forward Characteristics Diode -inverter
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Figure 9. Switching Energy vs Forward Current Diode-inverter
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Figure 11. Typical Output Characteristics
IGBT- brake chopper
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Figure 8. Switching Energy vs Gate Resistor Diode -inverter
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Figure 10. Diode Forward Characteristics Diode- rectifier
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Figure 12. Diode Forward Characteristics
Diode - brake chopper
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Figure 13. Transient Thermal Impedance of IGBT- Figure 14. Transient Thermal Impedance of Diode-inverter
inverter
10 100000
1
/ 10000
z _
2 o1 " <
3 — x
N
1000
o0l Mm—m————4m—™m@@ =
— Rectifier
0.001 | | 100
0.001 0.01 0.1 1 10 0O 20 40 60 80 100 120 140 160
Rectangular Pulse Duration (s) Tc €O
Figure 15. Transient Thermal Impedance of Rectifier Figure 16. NTC Characteristics



MMG/5HE120XB6T7 W11

028, 29 25, 26 . .
17
/N N N 7 d /N 10 d /N 14 d N
e—o1,2 03,4 e—5 6 27 8,9 11, 12 13, 1516
/N /N /N 99 J 91 J /N 19 d /N 18 d N
030,31 23,240 . 20
Figure 17. Circuit Diagram
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