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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules
1-1. Why ?7?
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules TAMURA
1-1. When ?7?
2016 2017 2018 2019 2020 2021 2022 2023 2024
For Traction
Infrastrugture

%ﬁ;

IGB'I' 2DD of

DC-DC convertor

2CG-D for IGBT  °*

Mitsubishi (2in1 )k 2 =7
FUJI (2in1) FUJT (2inT) ] Mitsubishi
Infineon (2in1)  Infineon (2in1) Mitsubishi (2in1) (LV100(HV))

S

SiC 2pm/2DuU

for SiC DD of 2CG-B + 2RB 2CG-B + 2RB
= ~ =1 DC-DC convertor _d

== : e ~ Mitsubishi
ROHM 2CG-B for SiC Infineon Wolfspeed (LV100(HV))
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules
1-2. Application
Motor Gontroller Inverter PY Wind
GENERAL-PURPOSE INVERTER Photovoltaic Power Generation Wind Power Generation
Rohotics Grid/SVG
Electric grid

Welding Machine Uninterruptible Power Supply E“ Slalltl Energy Storage System
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules

1-3. Product Configuration

Product DC/DC Converter Gate Driver Module
Function 2in1PM designated DG/DC Gonverter Gate Driver Module
DG/DC Gonverter + Gate drive +
r---- [ N N N N N N J q
— Gate % ;u—'- Gate % o—' Gate m%
S drive /5 o4 drive B drive ‘lﬁm"
- X ¥ - ] 1 [ e | | alll ]
Block diagram £y ococ | £1]  pomc 0 £t bomc i
=h converter | § Converter Converter
[ [ ) |
o Gate emen | Gate e ﬁt ave [ omea
2 | drive s i U rive ﬁﬁ:lm sl |
':3»} o_:r.____f ':3,} [ - X JE}'}
Appearance

2DD series 2CG-B/D series
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules

1-4. Features of Gate Driver Modules

Features of All-SiC Power Module

Feature@ Short circuit tolerance is lower than Si

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

Feature® VGS(+) :0n resistance does not decrease at 15V
VGS(-) :Low tolerance (Less than —7V)

Feature@® dV/dt can be set high

Feature® High frequency operation is possible

Copyright © 2025 TAMURA CORPORATION All Rights Reserved.

Gate Driver
Module

solves all
problems!



———

)
- _ . - - TA/MUEA
Gate drivers that hring out the performance of Infineon Technologies AG SiC Power Modules
1-4. Features of Gate Driver Modules

. . - - 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

‘ . itzsoohs/div | | - | tSC 5OUS | §> (- 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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Gate drivers that hring out the performance of Infineon Technologies AG SiC Power Modules
1-4. Features of Gate Driver Modules

Feature@ Low threshold voltage V¢ (th ___ IGBT is ___ Beware of malfunctions
GS
(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 = =---- ~
: T | fee e \I : 2DMBxxxxxxGGC ' :
1 _—l: — 4 2DpD & : | VCC j)_ ) |
I T | —+ (oc/po) | = ! P
INo malfunction e : | _|;1-| Vot L /71( =
at high dv/dt L= 1 VoL [ W — |

—|-‘ Driver = » imin |—X —\V\N—? |
: g R T > : : ::rontrfl I"' MCL x 1 :
| ?‘\\ é 4"_ [ block Lo ’J <___,} |
| 3 : : | COMx |
| Inoi;e b L _:I :
. |
: <-Jnoise=Cstray X __ X VRS- :
11

| SiC 1200V / 300 dv/dt X :
8 TR S N N No malfunctions ! X :
| <€"*I,H-ﬁ~7~ffl*a-,,~ —— VGSL i |
(. i R 1 VDS !

o i i I —~VGSH e | e—r L Na tacki
L uDs 200V X No-malfunctiony |
: \/\/\/\/\/\/\/ VDS | | :
. | dv/dt= X !

‘ ‘ ! ‘ N\ ‘ 11
: — o e 100A/div - 15KV/us I )
‘L_t_l(lOES@\L__i___j_‘____‘___‘____I_D _______ !
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Gate drivers that hring out the performance of Infineon Technologies AG SiC Power Modules
1-4. Features of Gate Driver Modules

Feature® Vgs(+) :0n resistance does not decrease at 15V ___ IGBT’s Gate driver cannot
Vgs(—) :Low tolerance (Less than —7V) be used

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

Input voltage : 13V~28V | Output voltage (etc.) :+18V. —4V
] | +18V
repression i 1 VO(+)
\ y VIN(+) :|:|: * X . T_L COM -
eo—down |[OVP oTP i
StC?rchIJit |__ I ''''' I -
VIN(-) | oo [ | | I, T rest) +18V
i * T COM
| X
oce i | VGS(-) ~—==T--m-m----
| —av

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)

Copyright © 2025 TAMURA CORPORATION All Rights Reserved. 10



Gate drivers that hring out the performance of Infineon Technologies AG SiC Power Modules
1-4. Features of Gate Driver Modules

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) -------
oo DRy

4
DESATXx
VOHx  H- W\ iK}

VOLx HVWA——¢
STOx F—VWN\——

2DMBxxxxxxCC

DESATx |
Soft turn-off VOHx If_
Operates when ;’%z

short-circuited

COMXx

I Vo
I 1o

I 1o

I 1o

I 1o

I 1o

I 1o

I 1o

I 1o

I 1o

1 11 ACLx H

! b COMx

! (I

! (I _

: Surge voltage : : N Active Clamp gate
I suppression ., , oy VGS

1 ‘o 1o e

: L¥4Y VCE o Surge voltage /”/\

: bt suppression %/ %1

: : : Y Surge clamp

| CTT TR T | 1 vos

I 1o

I 1o

I 1o

l IC ra P

! (I

! 1\

\ 7/ \ 7/

S o o e e e e e e e e M M e M M M e e M M e e M o e e e o o e e e e e m e M M e e M M M e M M M e e e e
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules
1-4. Features of Gate Driver Modules
Feature® High frequency operation is possible = —-—_. Drive power needs to be increased
Support with a gate driver - - - Output capacity considering SiC power module
220 o
200 <4«— |D=120A p— _ .
N b i 1
:'g: 180 | (— ,-
.. 160 » || | |ID=604A
% 140 f{
N R - VDS=1080V
= 120 :
] T H: !
& 100 / \ |
80 ! o |
60 R ITI
i Lo L= —
0 Vo Gate driver derating curve
| |
0
I I
O 1 12 3 4 5 6 Vs 8 9 10 11 12 13 14 15
d QG (uC)
SiC §200v )
i 1700V
300A IGBT 1800A
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules
1-5. Gate drive waveform of SiC power module (2 Pulse test) SiC MOSFET : FF3MR12KM1

Highly stable gate drive with
proprietary drive circuit and miller

DC Link : 600V, Ron: 4.3Q, Roff : 3.6Q, Upper arm, Tj=25C

5 10BBC15N+ Eval ] b q C101-116 : 560uF(Ls : 60nH) . . B
CGO10BBC15N+ Evaluation board | = C117 : 1uF(Ls : 20nH) clamp circuit (patent pending)
o 13 VING) d i I”\‘ I:'"\ '/'"\‘
18V == CH/DH R T 3 3 R . I HAW
peu T _35 > { I} VgeH:10vidiv /U Y
L1 |57 vee S ! S ) AR H
T | saa0 ‘Q Al i : 3 P VgeL 1oV
o ‘ //}—C:)— : 0117:: c11e::c115::cmi: 0103;:0102::0101:: |vee i E i I: i E
| T ' o I ! L [
1 ! 1 1 ' L
" "/ l R | N Vesizsovidv b AT K
U NA o ol :3 ! S . b S - ——
1|16 GND | 1 3 ‘ o L 1 H 1 ;
17 MOD \lgsLT : : L101 | //’: 1 ‘| | 1 || 1
|00 s ? ! S d2o0adiv Y
060 | e _bo— [ S L L“ ,m_.._‘rJ’,,* ,,,,,,,,,
T . - — )
t: 4us/div
Turn OFF / Ic =375A Turn ON / Ic =375A Turn OFF / Ic =750A
e N — 3
2 i e ‘ ‘ ‘ ‘ ‘ ;
- VgeL - 10V/div i i """""" """""" A \7 @j’e’L’”’i’d\?ZdiV """"" """"" VgeL 10v7div """"" A o A """""
| | Vds ZSQVde
e s Y. VO B e e e T B Y L AT
// \/ ."i \/ : '
7 ’ 1 1 1 1 1 1
A N A A e S o 40""20@'“/9'”
Measurement t: 100ns/div Measurement t 100n5/div Measurement t : 100n5/div
Item Item Item
value value value
Vdsp 866 Vv dV/dt 4.6 kV/us Vdsp 992 \
dv/dt 8.8 kV/us di/dt 5.0 kA/us dVv/dt 9.2 kV/us
di/dt 6.2 kA/us Eon 19 mJ di/dt [ 10.3 kA/us
Eoff 13 mdJ Eoff 33 mJ

Copyright © 2025 TAMURA CORPORATION All Rights Reserved.
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules
1-5. 2 Pulse test (Enlarged waveform) SiC MOSFET : FF3MR12KM1

SW side gate (turn ON)

Turn ON / Ic =375A

No ringing and no overshoot VgeH : 10V/div

VgelL : 10V/div

OFF side gate
Stable L state without malfunction

o e N N s o s oo she e 1d 1 200A/diV

___________________________________________________________________________________________

Vds : 250V/div

\
i ca
|

it : 100ns/div

Turn OFF / Ic =750A

VgeH : 10V/div
VgelL : 10V/div

OFF side gate
Stable L state without malfunction

% Vds: 250V/div

.
ica
|

> N des o~ |d 1 100A/div
: t : 100ns/div 14
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Gate drivers that lll'lll!l out the performance of Infineon Tecnnologles AG SiC Power Modules
1-5. Gate drive waveform of SiC power module (Short circuit test) SiC MOSFET : FF3MR12KM1
DC Link : 600V, Ron: 4.3Q, Roff : 3.6Q, Lowerarm, Tj=25C
2CG010BBC15N+ Evaluation board Power module ThiS driver suppresses the VdS

peak voltage in the short

circuit by our original circuit

technology, and can control
the mask time to prevent false

0 S L L™ S L short circuit detection.

(Patent pending)

16V——

24 VIN(-)

57 vCC
GND ‘

I Measurement
C101-116 : 560uF(Ls : 60nH) tem value
C117 : 1uF(Ls : 20nH) Ve 306 v
S, Idp 4124 A
2.28 us

SW side gate (turn ON) 3 | | | | | 3 Lt
No ringing and no overshoot ’ : ; ! ! | | | |

VgelL : 10V/div
VgeH : 10Vv/div

OFF side gate
Stable L state without malfunction

Constant control of mask time to
prevent false short circuit detection
regardless of short circuit conditions

Vds : 250V/div

; : M: ' ! N ‘ ‘ g‘? Id : 1kA/div
Copyright © 2025 TAMURA CORPORATION All Rights Reserved. t : lus/div




Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules

1-6. Comparison and expansion

Advantage of Tamura Gate driver modules (2CG-B / 2CG-D)

T e T TAMURA

Power module =lEEalek ARy
/IGBT
Input Voltage 13.5-26.4V
+15V/-10V
+15V/-15V
Output Voltage +18V/-4V
+18V/-2V
+15V/-4V
Peak output current +43A
Frequency 150kHz (Max)
Isolation capacitance 12pF(TYP)
CMTI 70kV/us
Soft turn off
Protection Active Clamp
Miller Clamp

Copyright © 2025 TAMURA CORPORATION All Rights Reserved.

IGBT
14.5-15.5V

+15V/-10V

+35A
100kHz (Max)
22pF
50kV/us

Active Clamp

-
TAMURA

O
O

o

O O00O0O
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules

1-6. Comparison and expansion

Deployment example of Tamura Gate driver modules (2CG-B / 2CG-D)

o o o o o o r

| 1
| gl B
| I
I —F
[ Llf
L
i - 1
1 gl |
L
Gate Driver Module

Copyright © 2025 TAMURA CORPORATION All Rights Reserved.
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comarer | | »
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules

1-6. Comparison and expansion
Deployment example of Tamura Gate driver modules (2CG-B / 2CG-D)

DC Input
EV Charger
(DC-AC section) :

Copyright © 2025 TAMURA CORPORATION All Rights Reserved. 18
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Gate drivers that bring out the performance of Infineon Technologies AG SiC Power Modules TAMUIRA

1-7. Product Line-up

Gate Driver Module 2CG-B / 2CB-D series
I

2CG010BBC11N 2CG010BBC12N 2CG010BBC13N 2CG010BBC14N 2CG010BBC15N 2CGO010DBC11N

Output voltage(+) +15V +15V +18V +18V +15V +15V
Output voltage(-) -10V -15V -4V -2V -4V -10V
Output  Output power/1ch 4.0W 3.3W 3.5W 3.2W 3.0w 4.0W
Number of output 2
Peak output current +43A
Input voltage DC13~28V
Input
Logic input voltage DC3.3V, 5V
Withstand voltage Primary to secondary AC5KV / Secondary to secondary AC4KV
Insulation Partial discharge 2400V k
extinction voltage PEAK ORIMOre
Mode select Direct mode / Half bridge mode
DESAT protection Yes
Function Soft turn off Yes
Active clamp No Yes
Miller clamp Yes No

Copyright © 2025 TAMURA CORPORATION All Rights Reserved. 19



180
280
420
560

200
300
400

Gate Driver Module
(2CG-B series)

Copyright © 2025 TAMURA CORPORATION All Rights Reserved.

Part No

FF6MR12KM1H
FF6MR12KM1HP
FF3MR12KM1H
FF3MR12KM1HP
FF2MR12KM1H
FF2MR12KM1HP
FF1IMR12KM1H
FFIMR12KM1HP

FF5SMR20KM1H
FF5MR20KM1HP
FFAMR20KM1H
FFAMR20KM1HP
FF3MR20KM1H
FF3MR20KM1HP

Evaluation board

drive

I

N |

—
—4

Z/---
JEEN N NN S . .

A | I p———

AL

]
3
3
v

s%

i

f;_l .

r
i
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Gate drivers that hring out the performance of Infineon Technologies AG SiC Power Modules
1-7. Product Line-up for EconoDUAL™ and 62mm type

“

TAMURA Driver
2CG-B 1 2DD

VDS = 1200V
2CG010BBC13N
2DD180407C
2RB020BB (+18/-4V) (+18V/-4V)
T
Vos = 2000V

2CG010BBC13N 2DD180407C
(+18/-4V) (+18V/-4V)
2RB020BB

Evaluation board
(2RB series)

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

Can be connected directly !



Gate drivers that hring out the performance of Infineon Technologies AG SiC Power Modules
1-7. Product Line-up for EconoDUAL™ and 62mm type

Gate Driver Module

Gate Driver Unit
Package = D

" VDS = 1200V
500 FFIMR12MM1H_B11*  2EGO1XBxN13N

S
N

*The gate driver is not press-fit compatible, so please solder it.

Product
Gate Driver Module
Function +
[ N N N N N N J q
] .
S Il =
rlr alll '
- DC/DC 0
Block diagram i Convertjr | 0
| =8 '
Jiﬁ_t drive St o3
L L N N N N N N J ‘ S

Copyright © 2025 TAMURA CORPORATION All Rights Reserved.

2CG010BBC13N

x: Signal input voltage selectable “C” => 3.3715V “D” => 15V

DC/DC Gonverter

+

r----'
J}_'r drive

I 1=
=+ l DC/DC

' Converter :

] H | o=t

| Gate AL
u ' drive i m”

L----

e

2DD180407C

)
TAMUYRA

DC/DC Converter

2in1 PM designated
DG/DC Converter

o Gate :m:uggs
o drive —4

-+ N DC/DC |
Converter |
= ]

L_-_-_--

Gate

drive

EconoDUAL™ is registered trademark of Infineon Technologies AG, Germany.
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2) Introduction of One Tamura

Appendix) Contact person

Copyright © 2025 TAMURA CORPORATION All Rights Reserved.



Electric Chemicals
Soldering material
o Die attach material
TIM material

Gate Driver Unit J
M

Introduction of One Tamura (General application)

Gate fnriver
Gircuittechnology

Reflow soldering system)

Power electronics technology
and main products

Aliomonve reactor

Reacioriorek
(21n)

)
TAMUYRA

. 2|

Large reactor/:
transformer

N

/
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ELECTRONICS.

Catalog

Tamura’s mascot “Quenu”
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