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1. Solution Guide for Full-SiG Power Module
1-1. Application
Motor Gontroller Inverter PV Wind
GENERAL-PURPOSE INVERTER Photovoltaic Power Generation Wind Power Generation

Robotics Grid/SVG

Electric grid

Welding Machine Uninterruptible Power Supply E“ Slallll Energy Storage System
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1. Solution Guide for Full-SiC Power Moduile

1-2. Features of Gate Driver (especially for SiC power module)

Features of Full-SiC Power Module

Feature@ Short circuit tolerance is lower than Si

Feature@ Low threshold voltage Vs (th) (1V~3V)

Feature® Vgs(-) :Low tolerance (Less than —8V)

Feature@® dV/dt can be set high

Feature® High frequency operation is possible
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1. Solution Guide for Full-SiC Power Module

1-2. Features of Gate Driver (especially for SiC power module)

. . - - Wide band gap
Feature @ Short circuit tolerance .- Small chip _______ - High breakdown voltage

is lower than Si area - High temperature operation

Support with a gate driver - - - Short-circuit mask time (tsc) adjustment function

SiC power module (1200V 300A) IGBT power module (1200V 300A)
Waveform with shorted load Waveform with shorted load

Ll Load 17onH Load : 170nH

VGE 15V/d|v

' VCE : 200V/div

**********************************************************************

__________________________________________________________________________________________________

t'sc-l 5us' " t:800ns/div i | — i tSC 5. QUS i §> ¢ 800ns/div
Adjustable with external
[ Optimal value of SiC : 1.0~3.0us ]4_ _____ capacitor capacity »[ Optimal value of IGBT : 3.0~7.0us ]
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1. Solution Guide for Full-SiC Power Moduile
1-2. Features of Gate Driver (especially for SiC power module)
Feature@ Low threshold voltage VGS (th) ___ IGBTis ___ Beware of malfunctions
(1V~3V) 6V~7V from IGBT

Support with a gate driver - - -Reduction of parasitic capacitance and Miller clamp circuit
o Reduction of parasitic capacitance ---~_  -------- Miller clamp circuit ——=---- ~.
‘ e | fe S /dt \I : 2DMBxxxxxxCC ' |
: L 5o v A : : VCGC j_ ) :
1 —— (DC/DC) |5 = e 1
INo malfunction o | b : : _|::| VOH g /7{ : !
| I"at high dv/dy 1 — * VOLX AAA—— i il :
" o —| Driver > 1 Timing ’_'—X —AAN— | :
I X % S { } ________ K 11 c;:::lfl I: MCL.x ’}' |
| ' = : B 1 ,J = |
I S . | COMXx i
: I oA 1 ) | :
T (Inoise=Cstray X __ ¥ vee b |
; dV/dt - !

|

: VGSL-------------------/NO malfunctlons--l--- X |
; P"""?::::::: ”””””””””””””””””””””””””””” Ol vos !
! o ﬁfﬁﬁﬁﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁ ') !
| ID dedt— ,,,,,,,,,,, VgsL———lSV/dlv : : ...................... No-malfunctions I
: ;ﬂ——';':;-':jv'ﬁ'w*"" 198KV/US '"VdS 400V/dIV I 1 :
I eeee e e o Id--SOGA/dlv - I
| Vos ¥ |
'\ e N R 1us/div ;! !
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1. Solution Guide for Full-SiC Power Module

1-2. Features of Gate Driver (especially for SiC power module)

Feature® VGS(-) :Low tolerance (Less than —8V) --- L(Ziz:dGate driver cannot

Support with a gate driver - - -Constant voltage control of VGS

Input voltage : 13V~28V | Output voltage (etc.) : +15V, -7V
. | +15V
repression i 1 VO(+)
\ y VIN(+) :|:|: * & . T-L COM -
N— : = T 1 vo(-) —-6.5V
St%?r;%?twn ovp oTP S : ,,,,, [ S _
VIN(-) | o R | i rests) +15V
: * I T COM
oce i | VGS(-) ~-Tmmmmmmo--
| —6.5V

Improved SiC reliability

The gate voltage is constant even for output fluctuations Low loss operation

Controls the gate voltage to be constant even for input fluctuations}
(SW frequency, QG of power module)
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1. Solution Guide for Full-SIC Power Module

1-2. Features of Gate Driver (especially for SiC power module)

T Turn-on: Recovery current is small
Feature@® dV/dt can be set high Turn-off- No tail current

Support with a gate driver - - - Ability to suppress surge voltage with high dV/dt
(Soft turn-off, Active clamp)

_________ Soft turn-off - --_-__ ------ Active clamp (Option) -------
2DMBxxxxxxCC [ 2

DESATXx | ’—«m—a—.
Soft turn-off VOHx K DESATx
Operates when \s/%;( VOHx  H— }K}g
short-circuited VOLx H-WA——4
STOx H—WA—-
ACLx

COMx

N l Active Clamp gate
VGS

Lara
Surge voltage /7 Y

suppression V. %}

COMXx

Surge voltage

suppression __
Y

A

4
[
\

\

VCE

Surge clamp

VDS

o mmm o e e e e M M e M M M e Mmm M M e Mm M M e e
e o o e e e e e e e M M e e M M e e e e e e -
o o e e e M M e M M e R M M e R M M e e e

S e o o o e e e e e e M M e e M M M M M M e e e e S wm m e e e e m e e M M e M M M e e M e e e e
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1. Solution Guide for Full-SiC Power Module

1-2. Features of Gate Driver (especially for SiC power module)

Feature® High frequency operation is possible = —-—_. Drive power needs to be increased

Support with a gate driver - - - Output capacity considering SiC power module
220

ERUC o

. 200 <« ~ ID=120A

N E i ( Tekizk — N\
I -

> » ] ID=604A

c B

% BT N -VDS=1080V
o C /' z

et ,

(@ 100V @ 00y @ 004 \"lu.nus J
@0 19,2V (
[ 15N 1.08kv/ ‘

[T J

Gate driver derating curve

8 9 10 11 12 13 14 15
QG (uC)
)

SiC lgggx IGBT 1700V

1800A
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1. Solution Guide for Full-SIC Power Module

1-3. Product Line-up

Product DC/DC Converter Gate Driver Module
Function 2in1PM designated DC/DC Converter Gate Driver Module
DC/DC Converter + Gate drive 1
Fo——- Lo -
sl e L == i3
- (== - ] all i | | il |
Block diagram £y oooc | =5 oooc | 4 booc 0
=¥ Converter | Converter Converter
| [ [ | ]
diyind ) =t ! Y 0
= U sate hpsen h| e Euned
Pa— m_llf})} o_t----i m_,(}}} I . |";f}3:
Appearance NG

2DD series 2CG-B/D series
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1. Solution Guide for Full-SiC Power Module

1-3. Product Line-up

GDM Leading sector (For Mitsubishi Electric)

Gate Driver Family Selection Guide

gProducts Selection Guide

DC-DC converter
2DD

Click here to search applicable power modules!

Go to selection guide !

o
\'d

Gate driver module
2068/ 2C6-D P Click here !
I
I I | I I I
IGBT SiC SiC SiC IGBT IGBT
Gate driver Unit Gate driver Unit Gate driver Gate driver Gate driver Unit Gate driver Unit
2EG-C 2EG-B + Reference + Reference 2LG-C 2LG-C (Multi-parallel)
IGBT Module FMF600DXE-24BN 2CG-B + 2RB 2CG-B + 2RB IGBT Module T-series IGBT Module T-series
/T/T1-series NX FMF600DXE-34BN Full-SiC Power Modules FMF400DY-24B LV100 for industrial LV100 for industrial

Copyright © 2023 TAMURA CORPORATION All Rights Reserved. 11


https://www.tamuracorp.com/electronics/en/gatedriver/selectionguide/index.html
https://www.tamuracorp.com/electronics/en/gatedriver/selectionguide/index.html

1. Solution Guide for Full-SiC Power Moduile

1-3. Product Line-up
. Mass production board is available ._ -—-- Evaluation board is available ____|

4

7

[

Output Voltage +15V / -7V

>

> Model: 2CG0O10BBC15N

1
1
1
1
1
: (+15V / -4V)
1
1
1
1
1
1
1

valuation board : 2RB020BB

-

Product line-up

Power module
Part No A e e e ;

2CGO10BBC**N 2DD1507**C
FMF600DXE-24BN 2EGO1XBxN**N (+15/-7V) (+15V/-7V)
X :
"':a
Vds = 1700V _
2CGO10BBC**N 2DD1507**C
FMF600DXE-34BN (+15/-7V) (+15V/-7V)

2EGO1XBxN**N

3
o>

EEEsEEEEsEEEEsEEEEEEEEEEEEEEEEEREEsEmEEsememmnns®
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1. Solution Guide for Full-SIC Power Module

1-4 Evaluation board

“m Evaluation board Gate Driver Module

VDs=1200V
300 FMF300BXZ-24B *]1 *4 2CG010BBC11N 2DD151008C
FMF400BX-24B *2 2CG010BBC12N 2DD151507C
400 FMF400BXZ-24B *1 *4
FMF400DY-24B Can be connected directly <
600 FMF600DXZ-24B *3 *4
800 FMF800DX-24B *2
FMF800DXZ-24B *3 *4
1200 FMF1200DXZ-24B
Vbs=1700V
2CG010BBC11N 2DD151008C
S T U 2CGO10BBC12N 2DD151507C

*1: It is necessary to branch the lead wire of the gate signal from the evaluation board.

*2: A connection board with the SiC power module is required.

*3: A lead wire with a connector is required.

*4: SC terminal is not supported. However, we can propose external circuit for SC terminal.

jmmmm——y T

Gate
drive

I T I

Gate

Gate Driver Module

S

T

¥ Evaluation board
2RB020BB
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2. Introduction of One Tamura
Gate driver

Gircuttechnology.

Gate Driver Unit )

)
TAMUYRA

Novel Crystal Tlechnology, Inc.

Soldering technology

Electric Chemicals
Soldering material
ol Die attach material

TIM material

Reflow solderingsystem )

and main products o

~y phedacioriransicon
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ELECTRONICS.

Catalog

Tamura’s mascot “Quenu”
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