Solution Guide for FUJI Electric PrimePACK™ series

PrimePACK™ 2in1 PrimePACK™3 + PrimePACK™ 4in

SUSTAINABLE
DEVELOPMENT

5“ ’% L S
s

Supported by FUJI Electric

)
TAMUERA

TAM-GDM-00024 Issued on 1st Apr ‘22 Unit division HQ Japan
Co pyrlght © 2021 TAMURA CORPORAT'ON All nghts Reserved. PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.



Index

1) Solution Guide for FUJI Electric PrimePACK™
1-1 Application
1-2 Tamura Gate Driver 7 key points
1-3 Each protection function to ensure reliability
(Low stray capacity / Wider input voltage / Various protection)
1-4 Waveform of Tamura gate driver
(2 pulse / Short circuit / Temperature rise)
1-5 Products appearance and line-up

2) Introduction of One Tamura

Appendix) Information & Contact

Co py”g ht © 2021 TAMURA CORPORATION All Ri g hts Reserved. PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.

)
TAMUYRA

Rev B



TAMYIRA
Rev B

Index

1) Solution Guide for FUJI Electric PrimePACK™
1-1 Application
1-2 Tamura Gate Driver 7 key points
1-3 Each protection function to ensure reliability
(Low stray capacity / Wider input voltage / Various protection)
1-4 Waveform of Tamura gate driver
(2 pulse / Short circuit / Temperature rise)
1-5 Products appearance and line-up

Co py”g ht © 2021 TAMURA CORPORATION All R|g hts Reserved. PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.



-
TAMUYA
Rev B

1. Solution Guide for FUJI Electric PrimePACK™
1-1. Application

Motor
Controller

Inverter

EV charger
EV stand
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1. Solution Guide for FUJI Electric PrimePACK™
1-2. Tamura Gate Driver 7 key points

Low stray capacity

5 ———————

Soft turn off + Active Clamp

Copyright © 2021 TAMURA CORPORATION All Rights Reserved.

Widerinputivoeltage

.~ High-speed response

High-accuracy

High Power DC-DC converter

Multi parallel solution
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1. Solution Guide for FUJI Electric PrimePACK™ TAM\::?
1-3. Each protection function to ensure reliability

Low stray capacity [ WiderRinpuveltage ]
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1. Solution Guide for FUJI Electric PrimePACK™
1-3. Each protection function to ensure reliability

Soft turn off 4+ Active Clamp
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1. Solution Guide for FUJI Electric PrimePACK™ IGBT : 2MBI1800XXG170-50
1-4. Waveform of Tamura gate driver (2 Pulse test)

Highly stable gate drive with
1 . . . L () . . . . .
DC Link : 1100V, Ron : 0.22Q, Roff : 1.5Q, Upper arm, Tj=25C propnetary drive circuit and active
ower module C101-104 : 3300uf(Ls : 20nH) clamp circuit atent pendin
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Turn OFF / Ic =1800A Turn ON / Ic =1800A Turn OFF/ Ic =3600A

VgeH : 15V/div

D VgeH ; 15V/divb I
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ltem | Measurement t 1 400ns/div tem | Measurement t : 400ns/div ; Measurement t : 400ns/div
value value em value
Vcep | 1349 \ dv/dt 4.0 kV/us Vcep 1374 V
dv/idt | 6.1 | kV/us di/dt | 10.2 | kAlus dvidt | 58 | kVius
di/dt | 11.6 kA/us Eon 895 mJ di/dt 16.7 | kAlus
Eoff 601 Eoff 1155 mJ
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1. Solution Guide for FUJI Electric PrimePACK™
1-4. 2 Pulse test (Enlarged waveform)

————
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IGBT : 2MBI1800XXG170-50

Rev B

Turn ON / Ic =1800A

VgeH : 15V/div

SW side gate (turn ON) ,
No ringing and no overshoot {f

B

Vgel : 15V/div

OFF side gate
Stable L state without malfunction

o R SV —

Gate resistance change area by our original active clamp circuit
(Normal turn-off = shift to soft turn-off)

= Assist Vce Peak voltage reduction before clamping by TVS

= TVS conduction loss can be reduced

T — — A -——- Ic : 500A/div

=y

T — | Vce : 250V/div

t : 400ns/div

Turn OFF / Ic =3600A

VgeH : 15V/div

OFF side gate
Stable L state without malfunction

Copyright © 2021 TAMURA CORPORATION All Rights Reserved.

VgelL : 15V/div

—— Vce : 250V/div

t: 400ns/div

PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.



/ 70

1. Solution Guide for FUJI Electric PrimePACK™ IGBT : 2MBI1800XXG170-50 K l::\:‘?
1-4 Waveform of Tamura gate driver (Short circuit test)

DC Link : 1100V, Ron : 0.22Q, Roff : 1.5Q, Upper arm, Tj=25C S
[2QG010DDCIIN | This driver suppresses the Vce peak
R C101-104 : 3300uF(Ls : 20nH) | voltage in the short circuit by our
1 1.3 Vi) o1 D G C105,106 : 3.0uF(Ls : 25nH) o . ;
L 4°—Eiv : ! L101: 170nH original circuit technology, and can
24 I T : ! control the mask time to prevent
T |scen g ! LA A false short circuit detection.
015V ] 1?%&? o 81 ! ::0106::0105 ____vcc (Patent pend'ng)
| [ S S
ov 15 INA VgeLT I i s 7]
- :S%g £ 2: : . c104 [ c102
| 18 6D 6 | M t
I B e Talie
Stable H level voltage (15V) Vcep 1247

SW side gate (turn ON) lcp 7397
No ringing and no overshoot ' tsc 55 us

'VgeH : 15V/div
-1 VgeL : 15V/div

OFF side gate g Vce peak reduction with
Stable L state without malfunction (S e — soft turn-off function

L IVce : 250V/div

| | _. Constant control of mask time to
e T SRR prevent false short circuit detection
' - regardless of short circuit conditions

i Ic : 2kA/div
: : t | 2us/div
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1. Solution Guide for FUJI Electric PrimePACK™ IGBT : 2MBI1800XXG170-50
1-4. Temperature rise (Reference data)

Rev B

_ Operating temperature range: -40~85°C
Low temperature rise = At < 20 °C

IGBT: 2MBI1800XXG170-50 (Qg = 12.5uC), at 3kHz operation

Fsw=3kHz

- 60°C

- 40°C

DCDC / Top : 46.8°C Roff : 36.1°C
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1. Solution Guide for FUJI Electric PrimePACK™ IGBT : 2MBI1800XXG170-50 Rev B
1-4. Temperature rise (Reference data)
Low temperature rise = At < 33 C Operating temperature range: -40~85°C
IGBT: 2MBI1800XXG170-50 (Qg = 12.5uC), at 10kHz operation |
Fsw=3kHz Fsw=>5kHz
: i
DCDC / Top : 47.2°C Roff : 36.1°C
Fsw=8kHz
DCDC / Top : 54.4°C Roff : 44.9°C DCDC / Top : B Roff - 51.2%C
12
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1. Solution Guide for FUJI Electric PrimePACK™ TAM\:::
1-5 Products appearance and line-up C eies
o = 5?2:4_?55
FUJI Electric o= -y o
PrimePACK™ 2in1 Type R4 AL &
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1. Solution Guide for FUJI Electric PrimePACK™

1-5. Product line-up for FUJI Electric PrimePACK™ 2in1 Type
TAMURA Driver

2PG-C/2PG-D 20D _

Vce = 1200V

. 2CG010BBC11N
2MBI900XXA120P-50 (+15/-10V)

150kw 900 Soft turn off
2MBI900XXA120E-50

2CG010DBC11N
(+15/-10V)
Soft turn off 2DD151008C
ZPG??OyXCIIN-?? *2 +Active c|amp (+15V/'10V)

2MBI1200XXE120P-50

1200
250kW 2MBI1200XXE120E-50

1400 2MBI1400XXB120P-50

350kW 1800 2MBI1800XXF120P-50

>° - g Vce = 1700V

2CG010BBC11N
(+15/-10V)
Soft turn off

@% 150kW 650 2MBI650XXA170-50

350kw 1200 2MBI1200XXE170-50

2PG??0yxC11N-?? *2  2CGO10DBC11N
(+15/-10V) 2DD151008C

Soft turn off (+15Vv/-10V)
+Active clamp _

250kW 1000 2MBI1000XXB170-50

350kW 1400 2MBI1400XXB170-50

< %— - . v
550kW 1800 2MBI1800XXF170-50 2PGO10DxC11N *1 =
*1 Catalog products. Please confirm stock. x: Signal input voltage selectable: “C" => 3.3~15V/“D” => 15V
*2 Not in stock due to optimization required. Please contact us. y: Protection circuits: “C”=>Soft turn off / “D”=>Soft turn off + Active clamp

Co py”g ht © 2021 ‘I'AMURA CORPORA‘”ON A” nghts Reserved . ?2?: Semi—optimized code PrimePACK™ is registered trademark of Infineon Technologies AG, Germany. 14
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1. Solution Guide for FUJI Electric PrimePACK™ TMM::?
1-5 Products appearance and line-up a:slil.s
A =050
g 713 +os
FUJI Electric ah ¥ o .
i i 9
PrimePACK™3+ 2in1 Type | (RZ[,_E( E
] 4 | @& e e, L
g | 3 —:“f _ g_z
- ] _ b |
£ _‘;Eﬂ: _n(].*
B L
1 tosb b
d 3
e L
Ll
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1. Solution Guide for FUJI Electric PrimePACK™
1-5. Product line-up for FUJI Electric PrimePACK™3+ 2in1 Type

TAMURA Driver

Part No
2QG-C/2QG-D 2c6-8/2c6D | 2DD |
Vce = 1200V

2CG010BBC11N 2DD151008C
(+15/-10V) (+15Vv/-10V)
Soft turn off

2CG010DBC11N

- ?? -22 % (+15/-10V) ) -
750kW 2400 2MBI2400XRXF120-50 2QG??0yDC11N-?? *2 Soft turn off s

+Active clamp v

-

Vce = 1700V
2CG010BBC11N 2DD151008C

(+15/-10V) (+15Vv/-10V)
Soft turn off

2QGO10DDC11N *1 Zc(c.;,.ollso/?fg\%)l N

Soft turn off W
+Active clamp

%_ . I
Nl
y: Protection circuits: “C"=>Soft turn off / “D”=>Soft turn off + Active clamp

500kW 1800 2MBI1800XXG170-50

*1 Catalog products. Please confirm stock.
*2 Not in stock due to optimization required. Please contact us. ??: Semi-optimized code

COpy”g ht © 2021 ‘I'AMURA CORPORA‘”ON A” Rl g htS Reserved . PrimePACK™ is registered trademark of Infineon Technologies AG, Germany. 16
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1. Solution Guide for FUJI Electric PrimePACK™ TMM;:?
1-5 Products appearance and line-up P T E——
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e *
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Note :1.Tha dmansion:

2 mEs L
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Package

100kW

125kw

200kW

150kW

200kwW

150kW

Topology

T-TYPE

3-Level

3-Level
I-TYPE

450
650

900

450

600

600

1. Solution Guide for FUJI Electric PrimePACK™
1-5. Product line-up for FUJI Electric PrimePACK™ 4in1 Type

4MBI450VB-120R1-50

4MBI650VB-120R1-50

4MBI900VB-120R1-50

4MBI900VB-120RA-50

4MBI450VB-170R2-50

4MBI600VB-170R2-50

4MBI600VC-120-50

Copyright © 2021 TAMURA CORPORATION All Rights Reserved.

TAMURA Driver

4DU - Aor N
Vce = 1200V (T1,T2)

4DUC51016xFA *

4DUC51016xFA1 *

4DUC51016xFA2 *

Vce = 1700V (T1,T2)

4DUC51016xFA *

4DUD51016xFN1 *

* Not in stock due to optimization required. Please

2DD151008C
(+15V/-10V)

2DD151008C
(+15V/-10V)

2DD151008C
(+15V/-10V)

Signal input voltage selectable “E” => 3.3~15V “F" => 15V

PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.
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2) Introduction of One Tamura (Wind Power converters) A t;::
4 )
Genorator Grid side
é-
D
Rotor
er
/ Grid
converter

Gate Driver Unit Current sensor

Reactor
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Device
technology

Ga,0;

Novel Crystal Technology, Inc.

Electric Chemicals
Soldering material
Die attach material
TIM material
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Module
technology
Current sensor

Power electronics technology
and main products

ve
ents
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Reflow soldering

Automotive
reactor

- el

Reactor for PF
(2in1)

Trans
Coil

Toroidal coil

Reactor

N

SW-Trans
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Appendix) Information & Contact TAMURA

. = Rev B
Please visit our website! =

Tamura Gate Driver

- Let's know more TAMURA products
Special movie
Presentation of conference

- Easy Get the essential

Selection Guide Products Search Design Data 3D CAD Data Download MatChIng data Wlth power mOdL”e

ceck B =] R 3D data to design!

m R \;" » One-click to purchase

from the check stock!

check _

Feel free to inquire! |

https://www.tamuracorp.com/electronics/en/contact

Copyright © 2021 TAMURA CORPORATION All Rights Reserved. 22
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