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1. Solution Guide for Mitsubishi Electric NX type Tm?eﬁ
1-1. Application

Motor
Controller

Inverter

EV charger
EV stand
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1. Solution Guide for Mitsubishi Electric NX type TAN ‘L';’eﬁ
1-2. Tamura Gate Driver 7 key points
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1. Solution Guide for Mitsubishi Electric NX type

1-3 Product features

ce On\y

referen

Mitsubishi Electric
/ NX type

4W per channel

ce On\y

referen

Fuji Electric
/ DualXT

Frequency
200kHz (Max)

Infineon Technologies
/ EconoDUAL™

Peak Current

Copyright © 2021 TAMURA CORPORATION All Rights Reserved.
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1-4. Gate Driver differences (SiC and IGBT)

Item

Condition (SiC-MOSFET)

Condition (IGBT)

Gate drive circuit

2 (Half bridge)

2 (Half bridge)

Gate voltage (H)/(L)

18V/-5V

15V/-10V

Protection function

DESAT, Miller clamp

DESAT, STO,ACL

Operating frequency

200kHz (MAX)

20kHz (MAX)

Stray capacity

12pF

30-40pF

Response

85nsec (TYP)

350nsec (TYP)

DC/DC
CPU

Cover with all items!

If the SiC-MOSFET can be driven, the IGBT can be driven easily!
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1-5. Performance comparison of other companies

TAMURA | Company A

Power module SiC-MOSFET/IGBT IGBT
Input Voltage 13-28V 15V
Output Voltage 15V/-10V 15V/-10V
Output power O 4W 1W
Frequency O 200kHz (Max) 20kHz (Max)
Output Perk current O 43A 15A

Large drive capacity makes it ideal for large capacity IGBTSs!
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1-6 High power of DC-DC converter (Performance comparison)
Switching frequency range (image)

— Operating frequency (KHz)

Drive range of Competitors + Drive range of TAMURA
200 P . o Increase of IGBT current
" SiC area \ Supports high frequency!
A~ N .- /\\
~~ TTm----r |
--I-----------~\
( 1
20 [ EV charger 0
i Induction heating :
I AC motor drive U
(1W/Ch)
0 200 400 600 800 1000
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1-7 Feature of Tamura gate driver

IGBT:CM800DX-24T1 (Mitsubishi Electric)

2EGO1XCDN11N Switching Test Data
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1. Solution Guide for Mitsubishi Electric NX type oy A
1-7 Single drive solution /2 Pulse test DC Link : 600V, Ron: 1Q, Roff : 10Q, Upper arm,_ Tj=150C }
| _2EGOIXCDN1IN | oo /\
T VIN+ i
15y E 2 VIN- [p--—-——-l
3 VNG CH/DH : .
4 - ', High temp test
5 NC B |
— |6 o aH R \_
7 vee | Vet o0& AR e e
15y L L s ao 0105 1 oot Vge : 10V/div
9 ALM2 BHHf——o— 1« | | | Il
— [10 e c104
11 N8 - — _ .
— [12 e _
13 ALMI Vce : 200V/div }'
— [ 14 oo
15 INA 6L o] ;
| 16 GN\D cloe |cro2 | v ;
17 MoD jyd : | :
+ [18 a0 B p—=o—r o+ J1L 4 A O N A "
19 RTC e /] ! ;
20 GND Ty e—— S
IGBT : CM800DX-24T1 (Mitsubishi) Ic : 500A/div
C101,102,105,106 : 2700uF(Ls : 20nH)
C103,104: 4.7uF (Ls: 20nH)
800A turn on L101: 22un 1600A turn off
_______________________________________________________________________________________________ VT Ty su—————— SRS AP IS R S ———
Vge : 10V/div : i
P -~ ge - LV / ,,,,,,,,,, Measurement P e Vge : 10V/div_ It Measurement
Item em
value | T value
"""""""""""""""""""""""""""""""""""""""""""""""" DC Link | 600 v DC Link|[ 600 \'
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ic 800 A Ic 1600 A
dv/dt | 2.2 | kV/us A Voep | 838 | V
Vce : 200V/div di/dt 7.2 | kA/us Vce :'200V/div. [ dV/dt | 3.4 | kV/us
e N M td(on) | 0.37 us i i di/dt | 84 |kA/us
' /—\ tr 014 us | e R S S N td(off) | 1.38 us
Eon | 99 | mJ tf | 019 [ us
s v B S doonyay LEoff [ 261 [ md
o S s SRR e — -
t : 200ns/div t : 500ns/div
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1. Solution Guide for Mitsubishi Electric NX type
1-7 Single drive solution /2 Pulse test

| 2EGO1XCDN11N |

T Ve =2 o=
E 2 VN
15V
VIN+ GH/DH T
VIN-

GND GH
VCC
GND
9 ALM2 EH/SH
— | 10 GND
11 INB
— | 12 GND
13 ALM1
— | 14 GND
15 INA GL
— | 16 GND
17 MOD

3
4
5 NC
6
7
8

15v L

19 RTC

| _[c1o4 |

C102| c101

==

I
I
I
I
I
I
I I
I I
+— [ 18 @D EL/SL & |
| A
| T

20 GND [

IGBT : CM800DX-24T1 (Mitsubishi)

C101,102 : 1500uF(Ls : 50nH)
C103,104 : 4.7uF (Ls : 20nH)

L101: 22uH

Vge | 10V/div

""""""""""""""""""""""""""""""""""""""""""""""""""""" Measurement
Item
value

""""""""""""""""""""""""""""""""""""""""""""""""" DC Link | 600 v

""""""""""""""""""""""""""""""""""""""""""""""""" Ic 800 A
dvV/dt | 3.2 | kV/us
di/dt 8.9 | KkA/us

td(on) | 0.33 us

tr 0.08 us

Eon 46 mdJ

t : 200ns/div
Copyright © 2021 TAMURA CORPORATION All Rights Reserved.

DC Link : 600V, Ron: 1Q, Roff : 10Q,

/—— 7/7

TAMGRA

- -

S~ -

Low temp test

B llI ! ‘ \ Lo
Vge : 10V/div . o
Vee : 200V/div Lo J ¥
. L ! | Mr‘ I
| L}/’l D
f R
_____________________ o l"'lJl'
6", I ‘| ] ‘| i

t : 20us/div

Vge : 10V/div

Measurement
[tem
value
DC Link| 600 \
Ic 1600 A
Vcep 840 V
dV/dt 4.3 kV/us
di/dt 8.0 kA/us
td(off) | 1.45 us
tf 0.18 us
Eoff 236 mdJ

,IC, : SOOA/dirvr

t : 500ns/div

12



Load inductance : 170nH

Item Measurement
i i value

Vcep 738 V

Icp 3312 A

® | tw (: 5.1 us
_.._] T Vge : 10V/div
AR SR NS SN S Vce : 200V/div

\ - | '

1% Stable th

, Ic : 1kA/div
\ \ t: 2us/div

Measurement
Item

value
Veep |\ 711 v
lop | ' 2657 A
tw { 5.1 \:. us
s Vge : 10V/div
e e . e Ve 200V

5 Ic : 1kA/div
t : 10us/div
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1. Solution Guide for Mitsubishi Electric NX type
1-7 Single drive solution/Arm short circuit| P Link: 600V, Ron:1Q, Roff: 10,

- ——

SOA High temp test

- . fGNDIeveI ....................... 1248
: ......... ....................... 10
..............
..............
LT R S
§ e e GND SV

ov SD:UV lk’\f12kv 1.5kv

SOA

.. ?GNDIeveI ........................ 244
; ................................ 104
P wen won <Bed
.......................................
S T T PRI LY
... GND level

d:'v su:nv 1:w1.2kV 1.ékv
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Load inductance : 170nH Measurement
Item
value
811 \
4182 A
{50 ) us

\N

———

—

T ebe— \Jce : 200V/diV

\ A x Stable th

‘ S B T 5 5 ; Ic : 1kA/div
: : \ \ t : 2us/div
Load inductance : 7uH

Measurement
! Item
i i value

. LR Vcep

| 795 v
\\vmes A
(5.1 :. us

| Icp

" C5
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t: E:LOus/div

Vge : 10V/div

Ic : 1kA/div
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1. Solution Guide for Mitsubishi Electric NX type
1-7 Single drive solution/Arm short circuit | DC Link: 600V, Ron: 1%, Roff : 10,

SOA Low temp test

TAMGRA

-
S _—— ==

S S IR O I S e e ee s ee e%e et ste s e eie Lo e 124k
:GND'level -

S ....................... 10.4A
eraramnrassrsseranes .

............. Y

....... f:"_,.-v-'!—':_-%-'-w‘-.@‘:. e ee e e efe eie eie e e e e e e edherl
I : _\\ ) :

.. E;, ........ IR J . .:.'\.'._-. cee e e 2k
L/ GND Jevel

...... ::._. '""“{:{"'""":'"'"'E"""""I'\'IE'""QY'§“
U‘V 5'.10 v l‘k\f 1 . Zkv 1.5 kv

SOA

T S T S N I R R R ) L 124A
:GND'level - - :

............. w.k_a
B e BdA

....................................... Bk

S P T 1 3

......... ..'a'z-kA

oo GND Jevel

O‘V 500 v l‘W 1 - Zkv l.é [
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1-8 Application example (parallel drive configuration)

Connection diagram in parallel drive

VIN
VIN-

vee

ALMI1

INB

MOD

RTC

ALM2

GND
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Please contact us if you are interested !

Slave
o CN102
Maste 0
[CvTo
0O CN203 5 0 CN303
C S faY
o T —»*—I
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O i 9 Driver 570 __‘:J
T3 | o - I
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T
ol CN251 % 5 st bi-pid
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1-9 Products appearance and line-up

101 15

[ 94.5 +04 O
325 =os (87.26)
(8345) —
. (a302)
(30.11
A e | L (725)
3 9 T
"'1 ) CH/DH  EM/SH aH n T
I ) N . _;IBQ;
1 Lr .T M TT‘- g .
' . Y
4 N s | . cnaor
. T A | H 1PIN
g—= N ’ j‘.- }
(EE C et &kt
28 | |- e HlE
[==] . {s ::: ::
H M ]| EX
[ ———T . .’
4= . - , ’J_'/ [T
. A -]
i ss - . ?—s’; .
p a/ st \Q?o_-n,
(56.77) 2,8
i 60.58 ) o
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i L]
(28):CN301 I

Unit :mm
Note :1.The dimensional tolerance without directions is = 0.5mm,

16



1. Solution Guide for Mitsubishi Electric NX type Tm?evA

*1 Catalog products. Please confirm stock.
*2 Not in stock due to optimization required. Please contact us.

TAMURA Driver

1-9 Products appearance and line-up

2£6-C/ D 200

Vce = 1200V
CM225DX-24T1
30kW 225
CM225DX-24T
2CG010BBC11N
oKW 300 CM300DX-24T1 (+15/-10V)
Soft t ff
CM300DX-24T 2EGO1XCCN11N *1 oo umon
2EGO01XCDN11N *1 2CG010DBC11N 2DD151008C
j00kW 450  CTAS0DX-24T1 (+15/-10V)  (+15V/-10V)
CM450DX-24T 2EG??zyxN11N - ?? *2 Soft turn off

+Active clamp

CM600DX-24T1 W
125kW 600 o
CM600DX-24T PN

150kW 900 CM800DX-24T1

’ Vce = 1700V

(+15/-10V)
- Soft t ff
SO0 Gnieecesr 2EGO1XCCN11N *1 .
TBC 2EGO1XCDN11N *1 2CGO10DBCLIN (4 45y/_10V)
450 CM450DX-34T (+15/-10V)
?? -2 % Soft turn off ~
2EG??zyxN11N - ?? *2 +Active clamp =
600 CM600DX-34T D ~

\S*

X: Signal input voltage selectable: “C” => 3.3~15V/“D"” => 15V
y: Protection circuits: “C"=>Soft turn off / “D”=>Soft turn off + Active clamp
z: Gate resistors: “X” => Not mounted / “0” mounted

Copyright © 2021 TAMURA CORPORATION All Rights Reserved. ??: Semi-optimized code
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2) Introduction of One Tamura (Wind Power converters)

Gate Driver Unit

|

(

\
Generator .
side Grid side
Rotor
er
Grid
converter

Current sensor

Copyright © 2021 TAMURA CORPORATION All Rights Reserved.
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Device
technology

Novel Crystal Technology, Inc.

S
~,
S
~.
~
S~
~~
~
~~

Electric Chemicals
Soldering material
Die attach material
TIM material

~
......

I’,
-

-
-
-
-
-
-
s
-
—————

Power electronics technology
and main products

Module
technology
Current sensor

Reflow soldering
system

Automotive
reactor

e

Reactor for PF
(2in1)

ve
ents

Reactor
Trans
Coil

arge reactor/ transformer

S

SW-Trans

Toroidal coil
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TAMUYRA

Appendix) Information & Contact

. . . Rev A
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 30 CAD Data Download MatChing data with power module
' ] R 3D data to design!

# AN - One-click to purchase
: = : from the check stock!

Feel free to inquire! |

check _ check

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

Copyright © 2021 TAMURA CORPORATION All Rights Reserved. 21
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