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VAHNDER

MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module

1. Product Features

1.1 Electrical features

- Vees=650V

- lcnom=100A / Icru=200A
- Low switching losses
- Lowinductance

- Fast switching and short tail current

- Integrated NTC temperature sensor

- High power and thermal cycling capability

Figure 1 1GBT Module

1.2 Mechanical features

- AlOz substrate with low thermal resistance

- Copper base plate

2. Typical Applications

- Switching mode power supply
- Drive inverters with brake system
- Uninterruptible power supply

- ACand DC servo drive amplifier

3. Description

Figure 2 3 Phase Bridge +Rectifier+Brake
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4. IGBT, Inverter

MG100PAO65K3 ® 650V / 100A

4.1 Maximum Rated Values

® EconoPIM3

IGBT Module

Parameter Note or test condition Symbol Values Unit
Collector-emitter voltage
o T,j=25°C Vees 650 v
S Bk—RARIEEE
Continuous DC collector current
. N Tc=105°C, Ty max = 150°C Ic nom 100 A
ELELBBIREER
Repetitive peak collector current
. tr=1ms Icrm 200 A
£ EBIRIEERR
Total power dissipation
. Tc=25°C, Tyjmax = 175°C Prot 436 W
BINEE
Gate-emitter peak voltage
R Vees +/-20 vV
R — R S RIS E B E
4.2 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
T,=25°C 1.19 v
Collector-emitter saturation voltage
K lc=100A,Vee =15V Ty=125°C VeE sat 1.22 Y
SRR — RSB BE
Ty =150°C 1.23 \
Gate threshold voltage
X lc =1.5mA, Vce = Ve, Ty =25°C VeE th 5.0 5.7 6.5 |V
AR (B R E
Gate charge V 15V..+15V Q 0.48 C
GE =~ G B
R j i
Internal gate resistor
ij =25°C Raint 2.60 Q
PR BB % B2 BE
Input capacitance
. N f=1MHz, T\=25°C, Vce=25V, Vee=0V Cies 8.92 nF
EEPNGERS
Reverse transfer capacitance
N f=1MHz, T\;=25°C, Vce=25V, Vee=0V Cres 0.07 nF
REFRER
Collector-emitter cut-off current
. . N Vee=650V,Vee=0V, Tyj=25°C Ices 1 mA
SRR R RELE R
Gate-emitter leakage current
R . Vee=0V,Vee=20V, T\j=25°C lees 100 [nA
MR- & SRR ER IR

(table continues...) 542
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MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module

Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Ic = 100A, Vce = 300V Tyj=25°C 0.06 us
Turn-on delay time, inductive load
[V Vee =+15/-15V Ty=125°C td,on 0.07 us
FFIBIEIREY 8]
Re,on=4.7Q Ty;=150°C 0.07 us
Ic =100A, Vce =300V Tyy=25°C 0.03 us
Rise time, inductive load
. Vee = +15/-15V Ty=125°C tr 0.03 us
LFBY(aE]
Reon=4.7Q Tyj=150°C 0.03 us
Ic = 100A, Vce = 300V Tyj=25°C 0.11 us
Turn-off delay time, inductive load
eyt Vee = +15/-15V Ty=125C |  toor 0.13 us
KT IEIREY 8]
Re,off =4.7Q Ty =150°C 0.13 us
Ic =100A, Vce =300V Tyy=25°C 0.03 us
Fall time, inductive load
R Vee = +15/-15V Ty=125°C tr 0.04 us
TREETIE]
Reoff = 4.7Q Tyj=150°C 0.05 us
lc = 100A, Vce = 300V, Ls=30nH Tyj=25°C 0.51 mJ
Turn-on energy loss per pulse .
i Vee = +15/-15V, di/dt =2705A/us ~ |Ty=125°C Eon 1.42 mJ
FHERFERES
Re,on=4.7Q (Tyj = 150°C) Tyj=150°C 1.33 mJ
Ic =100A, Vce =300V, Ls=30nH Ty;=25°C 1.10 mJ
Turn-off energy loss per pulse
o Vee = +15/-15V, dv/dt =6115V/us  |Ty=125°C Eof 141 mJ
KUTIRFERES
Re,off =4.7Q (Tyj = 150°C) Ty;=150°C 1.49 mJ
SC data Vee <15V, Vec =360V, tp < 8 us, Tyy=150°C,
_ . Isc 700 A
kORI Coe = 0.0uUF , Vcemax = Vees - Lsce - di/dt
Thermal resistance, junction to case
Per IGBT Rih,ic 0.34 |K/W
& —HAss A
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MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module

5. Diode, Inverter

5.1 Maximum Rated Values

Parameter Note or test condition Symbol Values Unit
Repetitive peak reverse voltage

,_ Ty=25°C Vrem 650 \Y
RAESIEERE
Continuous DC forward current
. o Ie 100 A
ELIERERER
Repetitive peak forward current

. tr=1ms [FRM 200 A

EREEIEERR

5.2 Characteristic value

. Values .
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Ty=25°C 161 v
Forward voltage
lF=100A,Vee=0V Ty=125°C Ve 1.41 \%
EMEBE
Ty =150°C 1.36 \
Ir=100A, Vr =300V Ty=25°C 92.2 A
Peak reverse recovery current .
. Vee = -15V, - die/dt = 3430 A/us Tyi=125°C IR 132 A
REAMEIEERR
Reon=4.7Q (T4 = 150°C) Ty = 150°C 141 A
Ir=100A, Vr =300V Ty=25°C 3.21 pc
Recovered charge .
_ Vee = -15V, - di/dt = 3430 A/s Tyi=125°C Qr 6.78 e
VRS BB T
Reon=4.7Q (Ty; = 150°C) Ty =150°C 7.83 uc
Ir=100A, Vr =300V Ty=25°C 0.43 mJ
Reverse recovery energy .
- . Vee = -15V , - die/dt = 3430 A/ps Ty=125°C Erec 1.05 mJ
RAMESRFE (B
Re,on = 4.7Q (T\; = 150°C) Tyy=150°C 1.25 mJ
Thermal resistance, junction to case .
Per diode Rith,Jc 0.84 |K/W
45— HheR AR
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6. Diode, Rectifier

MG100PAO65K3 ® 650V / 100A

6.1 Maximum Rated Values

® EconoPIM3

IGBT Module

Parameter Note or test condition Symbol Values Unit
Repetitive peak reverse voltage
. Tyj=25°C VRru 1600 \Y
RAESIEERE
Average Rectified Output current
A . Ve=1.2, Ty=150°C Ie 100 A
BnamtiyaiRen
Surge forward current .
N tp =10 ms, Tvj=150°C IFsm 990 A
EMRBER
I’t - value
tp =10 ms, Tvj=150°C 1%t 4950 A%s
12t-{E
6.2 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Forward voltage
Tyj=150°C, Ir=100 A Ve 1.15 \
[EMBE
Reverse current
R Tyj=150°C, Vr= 1600 V Ir 1 mA
R e
Thermal resistance, junction to case .
Per diode Rinc 0.39 |K/W
5 — B e
7. IGBT, Brake-Chopper
7.1 Maximum Rated Values
Parameter Note or test condition Symbol Values Unit
Collector-emitter voltage
o T.j=25°C Vees 650 v
S Bk—RARIEEE
Continuous DC collector current
. . Tc=55°C, Tyymax = 150°C Icnom 75 A
ELELBIRER
Repetitive peak collector current
. tr=1ms Icrm 150 A
S EBARIE(E R
Total power dissipation
Tc=25°C, Tyjmax = 175°C Prot 230 w
BINEGE
Gate-emitter peak voltage
Vees +/-20 v

ik — RS RIEE T
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VAHNDER

MG100PAO65K3 ® 650V / 100A

7.2 Characteristic value

® EconoPIM3

IGBT Module

Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
T,=25°C 1.67 v
Collector-emitter saturation voltage
. lc=75A,Vee=15V Ty=125°C Ve sat 1.87 Vv
R —RERIBMEBE
Ty =150°C 1.94 Vv
Gate threshold voltage
X lc = 1mA, Vce = Ve, Tyj =25°C VeE th 4.8 5.5 6.2 |V
MR ERE
Gate charge V 15V..+15V Q 0.15 C
GE =~ .t G . u
AR BB
Internal gate resistor
Ty=25°C Raint 2.20 Q
PR BB A% B2 PR
Input capacitance
R N f=1MHz, T\;=25°C, Vce=25V, Vee=0V Cies 3.93 nF
LTRSS
Reverse transfer capacitance
e f=1MHz, T\=25°C, Vce=25V, V=0V Cres 0.04 nF
REFRER
Collector-emitter cut-off current
. . N Vee=650V, Vee =0V, T,;=25°C Ices 1 mA
SRR R STARER LR
Gate-emitter leakage current
. . Vee=0V,Vee=20V, Ty;=25°C lces 100 |nA
AR - & SRR ER IR
lc =75A, Vce = 300V Ty=25°C 0.03 us
Turn-on delay time, inductive load
N, Vee = +15/-15V Ty =125°C tdon 0.03 us
FHiEBREIRAY ]
Re,on = 5.8Q Tyj=150°C 0.03 us
lc =75A, Vce = 300V Tyj=25°C 0.03 us
Rise time, inductive load
N Vee = +15/-15V Ty=125°C tr 0.03 us
EFBSE]
Re,on = 5.8Q Tyj=150°C 0.03 us
lc =75A, Vce = 300V Tyj=25°C 0.08 us
Turn-off delay time, inductive load
T E Vee = +15/-15V Tyj=125°C td,off 0.10 us
K HFREIR A ]
Re,off = 5.8Q Tyj=150°C 0.10 us
lc =T75A, Vce = 300V Ty=25°C 0.04 us
Fall time, inductive load
R Vee = +15/-15V Ty=125°C t 0.12 us
e
Reoff = 5.8Q Ty=150°C 0.13 us
Ic =75A, Vce =300V, Ls=30nH Ty=25°C 0.85 mJ
Turn-on energy loss per pulse )
e Ve =+15/-15V, di/dt=2011A/us  |Ty=125°C Eon 1.33 mJ
FHBRFERE S
Re,on = 5.8Q (T; = 150°C) Ty =150°C 1.45 mJ
(table continues...) F4E
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MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module

Values
Parameter Note or test condition Symbol Unit
Min. Typ. [Max.

lc =75A, Vce = 300V, Ls=30nH Ty=25°C 0.96 mJ

Turn-off energy loss per pulse
o Vee = +15/-15V, dv/dt =7422A/us  |Ty=125°C Eof 1.47 mJ

KUTIRFERER

Re,off = 5.8Q (Ty; = 150°C) Tyy=150°C 1.55 mJ
SC data Vee <15V, Vee =300V, tp < 8 s, Ty = 150°C,

_ . Isc 375 A

kERRENIE Coe = 0.0uUF , Vcemax = Vees - Lsce - di/dt
Thermal resistance, junction to case

Per IGBT Rih,Jc 0.65 |K/W
45— B AR

8. Diode, Brake-Chopper

8.1 Maximum Rated Values

Parameter Note or test condition Symbol Values Unit
Repetitive peak reverse voltage

h Ty=25°C VRem 650 \Y
RAESIEERE
Continuous DC forward current
. o Ir 50 A
EEEMBERBR
Repetitive peak forward current

. tr=1ms IFrRM 100 A

ERESIEERR

8.2 Characteristic value

Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Ty=25°C 1.47 v
Forward voltage
l[rF=50A,Vee=0V Ty=125°C \'G 1.24 Vv
EMEBE
Ty=150°C 1.18 Y
Ir=50A, Vr =300V Ty=25°C 51.9 A
Peak reverse recovery current )
_ ) Vee = -15V , - die/dt = 2154 A/ps Tyj=125°C Iru 76.6 A
REMSIEEBTR
Rg,on = 5.8Q (Tyj = 150°C) Ty;=150°C 83 A
Ir =50A, Vr =300V Ty=25°C 1.71 uc
Recovered charge .
. Vee =-15V, - dir/dt = 2154 A/ps Ty=125°C Qr 4.57 uc
VRS BB T
Re,on = 5.8Q (T; = 150°C) Tyy=150°C 4.65 uc

(table continues...) 54
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VAHNDER MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Ir = 50A, Vr =300V Tyj=25°C 0.33 mJ
Reverse recovery energy .
PR Vee =-15V, - die/dt = 2154 A/us Tyi=125°C Erec 0.36 mJ
REWMEHRFE (&)
Re,on = 5.8Q (T; = 150°C) Ty;=150°C 0.97 mJ
Thermal resistance, junction to case )
Per diode Rih,ic 0.92 |K/W
5 —BUREE A
9. NTC-Thermistor
9.1 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Rated resistance apo
&7 5 B RAE Tc=25°C R2s 5.00 KQ
Power dissipation Ao
I Te=25°C P2s 20 |mw
B-value Ro=Rosexp[Basiso(1/T2-1/(298, 15K))] Bas/Bso 3375
B-Z{&
E:ﬂge Ro=Rasexp[Basiso(1/T2-1/(298, 15K))] Bas/Brs 3408
B-value Ro=Rasexp[Basiso(1/T2-1/(298, 15K))] Bas/B1oo 3435
B-Z{&
10. Module
10.1 Characteristic value
Values
Parameter Note or test condition Symbol Unit
Min. | Typ. | Max.
Isolation Voltage _ )
FEEs e E RMS, f=50HZ,1min VisoL 2500 [V
Stray inductance module
ZhtE Lsce 25 nH
Oegration Junction Temperature T, -40 150 |c
g:él:lml Jop
Storage Temperature Range .
HFhiERESERE Tstg -40 125 |'C
Mounting Torque
22T 4E Screw M5 M 3 6 N.m
Weight of Module
8 G 300 g
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VAHNDER

MG100PAO65K3 ® 650V / 100A

11. Characteristics diagrams

® EconoPIM3 IGBT Module
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Transfer characteristic IGBT, Inverter (typical)
Ic =f (VeE)
Vce = 20V

Switching losses IGBT, Inverter (typical)
Eon=f (lC), Eorr =f (lC)
Reoff = 4.7 Q, Reon =4.7 Q,Vce =300V, Vece =+ 15V
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VAHNDER MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module
10 1 l 1
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Switching losses IGBT, Inverter (typical)
Eon=f (RG), Eoff = f (RG)
Ilc=200A,Vce=300V,Vee=£15V

Transient thermal impedance IGBT, Inverter
Zingc = f (1)
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Reverse bias safe operating area IGBT, Inverter (RBSOA)
IC =f (VCE)
VGE =15 V, RGOff =47 Q, ij = 150°C

Forward characteristic of Diode, Inverter (typical)
Ir =1 (VF)
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VAHNDER

MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module
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MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module

VAHNDER
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Output characteristic IGBT, Brake-Chopper(typical)
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MG100PAO65K3 ® 650V /100A ® EconoPIM3 IGBT Module

12. Circuit Diagram
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Figure 3
13. Package Outlines
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