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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“ Slalltl 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  .coo--- 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

L Load 170hH

Load 170nH

VGE 15V/d|v

VCE : 200V/div
fffffffffff BV 0 S s
777777777777 /Ij_IDSOO/L\/dN \:\'ié__ébﬁA_/duv

p 5 " t:800ns/div < tSC 50”5 §> t:800ns/div

Adjustable with external
[ Optimal value of SiC : 1.0~3.0us ]4_ capacitor capacity >[ Optimal value of IGBT : 3.0~7.0us ]

Copyright © 2023 TAMURA CORPORATION All Rights Reserved.



//__ 
- —
- - - TAMYA
1. Solution Guide for Full-SiC Power Module

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
- Reduction of parasitic capacitance - GV, T T Miller clamp circuit = =---- ~
[ ] e .y \I : 2DMBxxxxxxCC 1
i e e X VCC ] :
| T | — (pbc/Do) |- = , | el |
INo malfunction h— | | : : _I::| VOHx 7 /7{ : !
at high dv/dt L= 1 VoL [ W — |
| o —| Driver > 1 Timing '_,—X_/\/\/\,_. ! |
S | L 1 control I 4 MCL x |
: ?\\ é { } s 1] block M ,J <___,} :
| ' S| 8 | lﬂ COMx '
: I B (| :
noise : 1
: <__19915_e_f_C_s_t£a_z_>s__ ¥ VEES- :
|
; | | dV/dt | i ;
: VGSL— ---------- /No malfunctlons--l--- I :
: P"”"’."’::‘.‘_‘:_": ’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ : : VDS —‘ :
! T ﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ 'l !
: ID dedt— ,,,,,,,,,,,, VgSL 15V/div : : ...................... No-malfunctions :
| :s'—';':;-':i'ﬁ'w*"” 198KV/US '"VdS 400V/dIV I 1 |
I e oo e Id--SOGA/dlv - I
: Vo N e S I :
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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(gl.’;‘l;:dGate driver cannot

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

Input voltage : 13V~28V | Output voltage (etc.) :+15V. -7V
i } +15V
repression i * 1 VO(+)
! Rd T
N\——£— VIN(+) EH: A I
— ; =1 vo(-) —6.5V
St%?r;%ni)twn ove oTP - : ,,,,, PR I -
VIN(-) | e R | 0,1 VES(+) +15V
i * T COM
| X
oce i | VGS(-) ~—==T--m-m----
| —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)

e R 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) -------
2DMBxxxxxxGC o 20

DESATx | r—NMr———BFm
SOft tUI"n-Off VOHx Ii DESATx
Operates when ;’%: VOHx  H— }K}g
short-circuited VOLx H-W—4
STOx FH—WA—
ACLx H

COMx

N l Active Clamp gate
VGS

Lara’
Surge voltage /1 Y

suppression %/ %}

COMXx

Surge voltage

suppression __
Y

A

4
[
\

\

VCE

Surge clamp

VDS

o o  mm e M mm e M M mm M Mmm M M e M M e e
o e o e e e e e e R e e e R R e e e 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
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Gate driver derating curve
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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
re===4.... . @ oeoocacacacea= -
—— Gate mﬁ% o—'— Ga_\te % o_' Gate m%
2 drve g drive : 0] drive %x%
i —— 11== I § I
Block diagram P s Al oo | A oo .
=4 Converter ] Converter Converter
[ [ | ]
=== = =
S Ge e h Gate Fhpmae h| e Eouned
-
Appearance R

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

¥ Products Selection Guide
@ DC-DC converter
Click here to search applicable power modules!
2DD

| Go to selection guide !

Gate driver module
268/ 2€6-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. * Please contact us on gate drivers for FMF600DXE-34BN 11
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1. Solution Guide for Full-SiC Power Moduile

1-3. Product Line-up

Output Voltage +15V / -7V

Model: 2EGO1XBxN18N

D S O RS EEE WEE WEE RSN RS RS MmN MmN MmN MmN RSN RSN G M M MEE MmN RSN RSN WS G N MmN MEE MEE MmN RSN M M M M MEE MEE MmN MmN RSN G M M MmN MEE RSN RSN RSN G M MEE MEE MEE MmN RSN SN M R e SEm SEm MEm M S S S e e s

Product line-up

Series
bower module L Seres |

Part No Gate driver unit (Plug & Play)/2EG-B Driver Core/2CG-B DC-DC converter/2DD
Vbs = 1200V
FMF600DXE-24BN 2EGO1XBCN18N (Signal 3.3715V) e 2DD1507+C

(+15V/-7V)

1'1 >
N e

2EGOT1XBDN18N (Signal 15V)

% Please contact us on gate drivers for FMF600DXE-34BN
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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 *q1 *4 2CGO010BBC11N 2DD151008C
FMF400BX-24B *2 2CG010BBC12N 2DD151507C
400 FMF400BXZ-24B *] *4
FMF400DY-24B Can be connected directly <
600 FMF600DXZA-24B *3 x4
800 FMFS800DX-24B *2
FMFS800DXZA-24B *3 %4
1200 FMF1200DXZ-24B
Vps=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.

|mmmm——y T

Gate
drive

I T I

Gate

Gate Driver Module

S

A

¥ Evaluation board
2RB020BB
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2. Introduction of One Tamura

v ) 5-Ga, =
a8 Ga.0, g

2 3 i Gag
a

ateariver

Gircuirtechnology

Gate Driver Unit J

Electric Chemicals
Soldering material

gl Die attach material
TIM material

Reflow soldering system)
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Catalog

Tamura’s mascot “Quenu”
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