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Simple schematics of solar inverter Innovating Energy Technology
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mFeature of solar inverter: High efficiency, High reliability.

General inverter Solar inverter
Input voltage AC (Ex. 400V£10%) DC 400~1000V
Output frequency Ex. 0.5~120Hz 50/ 60Hz
Efficiency 90~95% >95%
Overload 150~200% 100~120%
Device (ex. 30kW) 1200V / 150A 1200V / 200A
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Topology in solar inverter Innovating Energy Technology

PC level t A-NPC 3-level
-level Inverter with RB-IGBT
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2 level topology (condition: Vdc rating = 450V, Vdc max = 1000V) Innovating Energy Technology
PCS VCES Ic rating IGBT P/N Number of parallel
10kW 1200V 75A 2MBI75VA-120-50 1
15kW 1200V 100A 2MBI100VA-120-50 1
2MBI150VA-120-50
20kW 1200V 150A R BLI0VE 12020 1
oA >MBI200VB-120-50 1
30kW 1200V 2MBI200VH-120-50
225A 6MBI225V-120-50 1

2MBI300VD-120-50
2MBI300VH-120-50
2MBI300VE-120-50 1
2MBI300VN-120-50
2MBI300VJ-120-50

6MBI300V-120-50 1
2MBI450VH-120-50
2MBI450VE-120-50
100kW 1200V 450A 2MBI450VN-120-50
2MBI450VJ-120-50

6MBI450V-120-50 1
2MBI600VE-120-50
2MBI600VN-120-50
125kW 1200V 600A 2MBI600VJ-120-50 1

2MBI600VG-120-50

2MBI600VXA-120E-50
2MBI1400VXB-120E-50
250kW 1200V 14004 2MBI1400VXB-120P-50 !
2MBI1400VXB-120E-50
500kW 1200V 1400A x2p S MBI1400VXB-120P-50 2
2MBI1400VXB-120E-50

1000kW 1200V 1400A x 4p 2MBI1400VXB-120P-50 !

50kW 1200V 300A
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Fuji IGBT module for solar inverter - 2 level topology Innovating El:tlalrgy rfcﬁnﬂiy

Standard 1in1/2in1 Dual XT

PrimePACK™

Size:250 x 89 x 38mm

Size:150 x 162 x 17mm Size:172 x 59 X 38mm

Note: EconoPACK™+ and PrimePACK™ are registered trademarks of Infineon Technology AG, Germany.
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A-NPC 3 level topology (condition: Vdc rating = 450V, Vdc max = 1000V)
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Innovating Energy Technology

PCS VCES Ic rating Package IGBT P/N Number of parallel
12MBI75VN-120-50
10kW 1200V 75A EP3(12in1) 1
12MBI75VX-120-50
12MBI100VN-120-50
15kW 1200V 100A EP3(12in1) 1
12MBI100VX-120-50
20kW 1200V 150A M403(4in1) AMBI300VG-120R-50 1
30kW 1200V 200A M403(4inl) 4AMBI300VG-120R-50 1
50kW 1200V 300A M403(4inl) 4MBI300VG-120R-50 1
300A x2p M403(4in1) AMBI300VG-120R-50 2
100kW 1200V
650A T-Slim A 4MBI650VB-120R1-50 1
300A x2p M403(4in1) 4AMBI300VG-120R-50 2
125kW 1200V
650A T-Slim A 4MBI650VB-120R1-50 1
300A x4p M403(4inl) 4MBI300VG-120R-50 4
250kW 1200V
900A T-Slim A 4MBI900VB-120R1-50 1
500kW 1200V 900A x2p T-Slim A 4MBI900VB-120R1-50 2
1000kW 1200V 900A x4p T-Slim A 4MBI900VB-120R1-50 4
A :Under development
Notice

Applicable device might be different by control method, control condition, cooling condition, etc.
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Fuji IGBT module for solar inverter - 3 level topology Innovating Elfglrgy TSc(I:m:;;y

EP3(12in1) M403(4in1)

Size:172 x"89 x 38mm

Note: PrimePACK™ are registered trademarks of Infineon Technology AG, Germany.
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Fuji IGBT module for solar inverter - Standard 2in1 Innovating Energy Technology

Feature

v'Low power dissipation with V-silicon chipset

v'Extra thermal design (Tjmax = 175°C repetitive guarantee)

IGBT P/N Current Voltage Package Equivalent circuit
2MBI**VA-120-50 75A, 100A, 150A 1200V
M274 28 y
o 2N
2MBI**VB-120-50 150A, 200A 1200V R\ e N
— 5\//0;1
g o—
Q M275 5 250
o 2 )
= 2MBI**VD-120-50 300A, 400A 1200V <
FO ?_') "---‘;i)
% RN o—
+~
n M275 25
£ SR
2MBI**VE-120-50 300A, 450A, 600A 1200V <« =B,
B \\%
M276 18- 15‘??'1.
v -J..—- ! ‘.'\
2MBI**VH-120-50 200A, 300A, 450A 1200V < o\
RN E SN
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Fuji IGBT module for solar inverter - EconoPACK™+, Dual XT Innovating El;:':gy rfc(;n;;czy

Note: EconoPACK™+ are registered trademarks of Infineon Technology AG, Germany.

Feature

v'Low power dissipation with V-silicon chipset

v'Extra thermal design (Tjmax = 175°C repetitive guarantee)
v'2 kinds of pin connection for Dual XT (Solder/Spring)

IGBT P/N Current Voltage Package Equivalent circuit
_|_ .
> 6MBI225V-120-50 225A 1200V M629:150 x 162 x 1/mm
3
< 6MBI300V-120-50 300A 1200V
2
é 6MBI450V-120-50 450A 1200V
2MBI300VN-120-50 300A 1200V
2MBI450VN-120-50 450A 1200V i
; 2MBI600VN-120-50 600A 1200V
E
) 2MBI300V]J-120-50 300A 1200V
2MBI450VJ-120-50 450A 1200V g
2MBI600V]-120-50 600A 1200V "s"_bm,g type

Jan. 2015 MT5F27333 © Fuiji Electric Co., Ltd. All rights reserved. 11



Fuji Electri
Fuji IGBT module for solar inverter - PrimePACK™ FC Fuii Electric

Innovating Energy Technology

Feature

v'Low power dissipation with V-silicon chipset

v'Extra thermal design (Tjmax=175°C repetitive guarantee)
v'Low inductance and good current balance package

v'Long-term reliability ( CTI > 600, High Tc capability)

IGBT part No. Current | Voltage Package Equivalent circuit | Base plate Isolation
M271:172 x 89 x 38mm -
2MBI600VXA-120E-50 600A 1200V : e
Copper AlLLO,
= (Cu) Viso=4.0kV/60s
% 2MBI900VXA-120E-50 900A 1200V
=
Q
. ,8.4 Thecrnistar
S
(oW
IMBI1400VXB-120P-50 1400A 1200V Copper ALO,
e (Cu) Viso=4.0kV/60s

Note: PrimePACK™ are registered trademarks of Infineon Technology AG, Germany.
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Fuji IGBT module for solar inverter - EP3(12in1) FC Fuiji Electric

Innovating Energy Technology

Feature
v'A new RB-IGBT and an existing IGBT are integrated in one package. (Fuji specific technology!)
v'The stray inductance between each main terminals < 40nH

v'The arrangement of the terminals is optimized for construction of A-NPC power converters.

XRB-IGBT: Reverse Blocking-Insulated Gate-Bipolar Transistor

IGBT part No. Current Voltage Package Equivalent circuit
M1202:122 x 62 x 17mm
12MBI50VN-120-50 50A 1200V
M1202
12MBI 120-50 A 1200V Solter B e W
: 75VN- -5 75 Pre ] : T1C(’3_u”<l} T1°G_v| T1§—W|I<T}
g TAEUTBGU ?/T4Eu b_'I'C1>/TlflEv bTI'?/TAEW
S | 12MBI100VN-120-50 100A 1200V el -
N T3EV ! IT4GU
?.m(_: Mo o T 7-\ oV
12MBIS0VX-120-50 50A 1200V ey T
u T2Gu T2Gv T2Gw °Y
T URTRTR
12MBI75VX-120-50 75A 1200V . mes  [re  [we
Press fit pin type
12MBI100VX-120-50 100A 1200V
M1203:122 x 62 x 17mm
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Fuji IGBT module for solar inverter - M403(4in1) [FC Fuji Electric

Innovating Energy Technology

Feature
v'A new RB-IGBT and an existing IGBT are integrated in one package. (Fuji specific technology!)
v'The stray inductance between each main terminals < 40nH

v'The arrangement of the terminals is optimized for construction of A-NPC power converters.

XRB-IGBT: Reverse Blocking Insulated Gate Bipolar Transistor

IGBT part No. Current Voltage Package Equivalent circuit

M403:110 x 80 x 30mm

— | 4MBI400VG-060-50 400A 600V

<

N

e

=

v

=
4AMBI300VG-120R-50 300A 1200V
4AMBI400VG-120R-50 400A 1200V
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The switching waveforms of RB-IGBT

Equivalent circuit

T
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T3 switching T1-FWD recovery mode
Tj=RT, Vcc2=400V, Ic=300A, RG=+8.2/-390hm
VGE(T3)=+/-15V, VGE(T4)=+15V,
snubber=1.84uF, Ls=34nH

Turn on

VGE:10V/div

~

T

VCE:100V/div

IC:100A/div
4

time:200ns/div

Turn off

. VGE:10V/div

c2| o !

IC:100A/div

VCE:100V/div

M

time:500ns/div

A

JF= Fuiji Electric

Innovating Energy Technology

T1 switching T4 RB-IGBT recovery mode
Tj=RT, Vcc2=400V, Ic=300A, RG=+10ohm
VGE(T1)=+/-15V, VGE(T4)=+15V,
snubber=1.84uF, Ls=34nH

Jroy

Reverse recovery

VCE:100V/div

/

7‘

IC:100A/div

time:500ns/div

Reverse recovery

IC:100A/div

VCE:100V/div

\

time:200ns/div

Fuji RB-IGBT can be realized of fast switching operation same as normal IGBT and FWD.
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Fuji solution in GDU for 2 level topology

N

http://igbt-driver.com/
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Innovating Energy Technology

Vces 1200V
Package Ic rating (A) IGBT part No. Plug-and-Play driver part No.
225 2MBI225VN-120-50 2SPO115T2Ax-2MBI225VN-120-50
300 2MBI300VN-120-50 2SPO115T2Ax-2MBI300VN-120-50
Dual XT 450 2MBI450VN-120-50 2SPO115T2Ax-2MBI450VN-120-50
600 2MBI600VN-120-50 2SPO115T2Ax-2MBI600VN-120-50
600 2MBI600VXA-120E-50 2SP0320x2Ax-2MBI600VXA-120E-50
2MBI900VXA-120E-50 2SP0320x2Ax-2MBI900VXA-120E-50
PrimePACKT 700 2MBI900VXA-120P-50 2SP0320x2Ax-2MBI900VXA-120P-50
o 2MBI1400VXB-120E-50 2SP0320x2Ax-2MBI11400VXB-120E-50
2MBI1400VXB-120P-50 2SP0320x2Ax-2MBI11400VXB-120P-50
Vces 1700V
Package Ic rating (A) IGBT part No. Plug-and-Play driver part No.
300 2MBI300VN-170-50 2SPO115T2Ax-17
Dual XT 450 2MBI450VN-170-50 2SP0O115T2Ax-2MBI450VN-170-50
550 2MBI550VN-170-50 2SP0115T2Ax-2MBI550VN-170-50
650 2MBI650VXA-170E-50 2SP0320x2Ax-2MBI650VXA-170E-50
PrimePACK™ 1000 2MBI1000VXA-170E-50 2SP0320x2Ax-2MBI1000VXA-170E-50
2MBI1400VXB-170E-50 2SP0320x2Ax-2MBI1400VXB-170E-50
1400 2MBI1400VXB-170P-50 2SP0320x2Ax-2MBI11400VXB-170P-50

Note: PrimePACK™ are registered trademarks of Infineon Technology AG, Germany.
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Fuji solution in GDU for 2 level topology

/A -

THIPSEFEIAEH

http://www.idc-com.co.ip/

Jan. 2015

JF= Fuiji Electric

Innovating Energy Technology

Ic rating (A) 600V 1200V 1700V

50 MS7159L/VLAS17 MS5719L/VLAS17 -
75 M57159L/VLAS17 VLA541/VLAS17 -

100 VLA541/VLAS17 VLA541/VLAS17 -

150 VLAS541/VLAS17 VLAS41/VLAS517 -

200 VLA541/VLAS17 VLA542/VLAS17 -

225 - VLAS542/VLAS517 -

300 VLAS542/VLAS17 VLAS42/VLAS17 VLAS546**

400 VLA542/VLAS17 VLAS00 -

450 - VLAS00 VLAS00K

550 - VLAS00 VLAS00K

600 VLAS500 VLAS00 VLAS500K

650 - - VLAS00K

800 - VLAS00 VLAS00K

900 - VLAS00 -

1000 - - VLAS39

1200 - VLAS39 VLAS39

1400 - VLAS539 VLAS39

1600 - VLAS39 VLAS39

2400 - Under investigation Under investigation

3600 - Under investigation Under investigation

MT5F27333 © Fuji Electric Co., Ltd. All rights reserved.
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PrimePACK™ 2 parallel
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Side view

[ Output Terminal ]

Snubber C : 2~3 yF

Snubber Cap. Snubber Cap.

PrimePACK ™ can

[

OT DT
=

B

easily construct inverter

Gate Drive Unit

T

Cooling fin

Main Cap.

Top view

circuit .
This figure shows the
<+~——— example.

i R
1

2

L I# [
Note: PrimePACK™ are registered trademarks of Infineon Technology AG, Germany.
Jan. 2015 MT5F27333
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Laminate bus bar to
realize low leakage
inductance.
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PrimePAC KTM Innovating Energy Technology

Chopper
/ Module

-: .................. rd

Cap.1

Cap.2

Easy connected “3 level inverter” by 2inl module and chopper module
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A-NPC 3 level module * 2 parallel image
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M403(4in1) 2 parallel Innovating Energy Technology
P
Assemble screw LJ}
v T — U
—— _— V
- W
J JI. 3]
| kg

M403(4in1)
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Current imbalance of paralleled module ovaig Ené,gy Technokinly

V series 1200V IGBT/FWD and 600V RB-IGBT device for parallel standard module

A difference in the Von of two IGBT modules

30
Connected 1n parallel can cause a current imbalance. R
& 2
d 0 Ly =, +1,)/2 L
- 1 IOOA) clavg) = 11 2 _.'__.m 20
c(ave) © f /
i FWD " /
T a 15 ]
4 / V-IGBT and RB-IGBT
Vonl E / ’__:_,;
o—1—i =
[+ rl:} = o
-
o
Il 12 0
(L 0 0.1 0.2 0.3 0.4 0.5 0.6

Avon at Tj=25°': [}
The condition of current imbalance rate within 10% for Von

(1) Von of V-IGBT and RB-IGBT must be less than A0.27V. Deviation of Vg and current imbalance rate
(2) VF of FWD must be less than A0.23V.

If the modules are the same Lot. , it should be designed with a= 10%.
If the modules are not the same Lot., it should also be designed with a= 20%.
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Connection method for auxiliary terminals Innovating Energy Technology

mmma G

GD4 GDI |—o—] K?L

P
Q

The emitter terminal of T1 and T4 1s the same so that
gate driver GD1 and GD4 can be used with the

GD3 _l__Gng )_, K}L

same gate driver power supply.
o Three gate driver power supplies are enough for M403.

—

o
N
NI ) ~ Twist wiring Gate derer
(:); \/
—E v N " P - GD3
¢ o B — ]
SElEEE o

N -
O (O
- \ y, J
Jan. 2015
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Snubber capacitors
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L: Main circuit wiring parasitic inductance

Io: Collector current at IGBT turn-off
Vgp: Snubber capacitor peak voltage

Cs

Ed: DC supply voltage

Tek Run: 250NMS/s Sample iiln'q
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€1 Max
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Chi 200V R T00mv M 200ns Ch3 v 2.0V 13Jan 2008
h sur1s
09:58:15

Ch3i 200V

Module rating DC line inductance |snubber capacitance
Vces Ic
100A 0.2 uH 047 uF
300A O1uH 3.3UuUF
1200V/1700V| 450A 0.08 uH 47 4 F
1000A 0.07 uH 6.8UF
1400A 0.06 uH 12 4 F
MT5F27333
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