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1-1. Application
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1. Solution Guide for SiC Power Module
1-2. Features of Gate driver module.

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 —5V)

Feature@ dV/dt can be set high

Feature® High frequency operation is possible
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1-2. Features of Gate driver module.

Feature @ Short circuit tolerance Small chip + Wide band gap
islowerthanSi  area  * - High breakdown voltage
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 : 170nH

Load 170nH

VGE 15V/d|v

I %. __?"_ ___________________________________ 3_____
"""""" /IDSOOA/dlv
‘ " 1:800ns/div i | _ tsc=5.0us §> t: 800ns/div
Adjustable with external
L Optimal value of SiC : 1.0~3.0us L _____ _CEP__aE!t_-?_I:f_a_P_?_C_I_EY_ ______ »L Optimal value of IGBT : 3.0~7.0us }
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1. Solution Guide for SiC Power Module
1-2. Features of Gate driver module.
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Feature® Low threshold voltage VGS (th) (1V~3V) --- IGBTis ___ Beware of malfunctions

6V~7V from IGBT

Support with a gate driver - - -Reduction of parasitic capacitance and Miller clamp circuit

T Reduction of parasitic capacitance ----_ _-=-----. Miller clamp circuit ==---- ~
: dv/de v [/
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1. Solution Guide for SiC Power Module
1-2. Features of Gate driver module.

Feature® VGS(+) :0n resistance does not decrease at 15V IGBT’s Gate driver cannot
VGS(-) :Low tolerance (Less than —5V) " beused

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

Input voltage : 13V~28V | Output voltage (etc.) : +18V., —3V
. | +18V
repression i 1 VO(+)
\ y VIN(+) :|:|: * & . T-L COM -
eo-down  |[0VP TP i
¥ C?rCctIJit |__ I ''''' I -
VIN(-) | e R | 1,1 VGS(+) +18V
i * T COM
| X
oce i | VGS(-) ~—-=-m--------
| -3V

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 SiC Power Module
1-2. Features of Gate driver module.

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

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

pmmmmmmmm - Soft turn-off --------- N Active clamp (Option) =-=------

2DMBxxxxxxCC

DESATx |
SOft tU rn'Off VOHx Ii
Operates when \S/%x

short-circuited

4
DESATx
VOHx H W\ IK}

VOLx HVW——2
STOx T VW———-
ACLx |-
COMXx

N l Active Clamp gate
VGS

Lars’
Surge voltage /” /% \
suppression \/ ‘[

COMXx

Surge voltage
suppression

VAN

\
1
U

VCE

Surge clamp

VDS

— o M mm e mmm M M e Rmm M M e Rmm M M e e
— o M mm e mmm M M e Rmm M M e Rmm M M e e

N e e e e o o o o o mm mm mm Em Em Em e Em Em Em e = =

\
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Feature® High frequency operation is possible ~ ----. Drive power needs to be increased

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

220 TR
200 4«— D=120A
180
160 --
140
120
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80 ~—-
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f Tekizl —1 N\

ID=604A

r

-VDS=1080V

[yeeyT
.....

Frequency (KHz)

(5

(@ 100V @ 00y @ 004 \"lu.nus ‘
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Gate driver derating curve
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1. Solution Guide for SiC Power Module
1-3. Waveform of Tamura gate driver (2 Pulse test)

SiC MOSFET : FF3MR12KM1

Highly stable gate drive with
proprietary drive circuit and miller
clamp circuit (patent pending)

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

C101-116 : 560uF(Ls : 60nH)
C117 : 1uF(Ls : 20nH)

2CG010BBC15N+ Evaluation board

Power module n
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S VgeLr1ovidivo 1
| g ‘ Vds : 250V/div j m}wvds 250V/d|v
PN ANERPC X:' i e d s 200Adi A D AN A A
ARVAVAVAVAVAVAVAVAVA ‘ ‘ ‘ ‘ ‘ . ‘ FANRYHVAVIVAVAVAVAVAVA
. AR i | ) | | ! ! ! | |
/ Id : 200A/div e P oo e o Vds 250V/dlv fomo oo e R R P P 4d———20@A/d4v
Measurement t: 100ns/div Measurement t 100ns/div Measurement t : 100n5/div
Item Item Item
value value value
Vdsp 866 V dV/dt 4.6 kV/us Vdsp 992 \
dV/dt 8.8 kV/us di/ dt 5.0 kA/us dV/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
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1-3. 2 Pulse test (Enlarged waveform) SiC MOSFET : FF3MR12KM1

Turn ON / Ic =375A
SW side gate (turn ON) - - X
No ringing and no overshoot

VgeH : 10V/div

VgelL : 10V/div

OFF side gate
Stable L state without malfunction

A S H et e e e e b e 1d : 200A/diV

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Vds : 250V/div

[ca : ez T e A
:

it : 100ns/div

Turn OFF / Ic =750A

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

OFF side gate
Stable L state without malfunction

Y\ Vds: 250V/div

e A~ 1d 1 100A/div
! ! ! ! | | t: 100ns/div
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1-3 Waveform of Tamura gate driver (Short circuit test) : .
DC Link : 600V, Ron: 4.3Q, Roff : 3.6Q, Lowerarm, Tj=25C This driver suppresses the Vds
2CG010BBC15N+ Evaluation board Power module peak V0|tage in the Short
R e L circuit by our original circuit
15V —— CH/DH O |
24406 j |“§ . technology, and can control
m| B e [ the mask time to prevent false
| oaw e Z L o] one|ors| e short circuit detection.
| et ] T 17T TTT TTT T (Patent pending)
w al I e A
] 1 oo VgSLT : i Measurement
- gg:g EL/SL ? ! C101-116 : 560uF(Ls : 60nH) ltem value
S T - C117 : 1uF(Ls : 20nH) Vdsp 306 Vv
4124 A
2.28 us

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

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

OFF side gate | | | | . ' . -
Stable L state without malfunction 5 | | | Vds peak reduction with

soft turn-off function

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

Vds : 250V/div

Id : 1kA/div

t : lus/div
Co pyrlg ht © 2021 TAMURA CORPORATION All ng hts Reserved. PrimePACK™ is registered trademark of Infineon Technologies AG, Germany.



1. Solution Guide for SiC Power Module

1-4. Product Line-up

Gate Driver Module 2CG-B series

MODEL
2CG010BBC11N 2CG010BBC12N 2CG010BBC13N 2CG010BBC14N 2CG010BBC15N *

Output voltage(+) +15V +15V +18V +18V +15V

Output voltage(-) -10V -15Vv -4V -2V -4V
Output Output power/1ch 3.8W 3.3W 3.5wW 3.2W 3.0w

Number of output 2

resk outut £43a

Input voltage DC13~28V
Input

Logic input voltage DC3.3~5V

Withstand voltage Primary to secondary AC5KV / Secondary to secondary AC4KV
R 1768V peak

Mode select Direct mode / Half bridge mode

DESAT protection Yes
Function Soft turn off Yes

Active clamp No

Miller clamp Yes
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1-4. Evaluation board (2RBo20BB)  [1€I[p your evaluation

——————y m———

o

I —p Gate | I I G
: [ o drive | ||:‘?ES : i .
i - i LY : I
| | 4 bcoc |} | ' :
| ) I I
I : T_:' converter |1 : I : »
' | , . T ' I
| I I
i - i == | I .
! 1 ol Gatt Hileseed ! !
Gate Driver Module P s v Evaluation board

TAMURA Driver
Package Part No

Evaluation board 2CG-B |

2DD

Vo-s = 1200V

20 FF6MR12KM1

FF6MR12KM1P 2CGO10BBC15N *  >ppq15xxxxC *

(+15/-4V) i

375 FF3MR12KM1 R (+15V/-4V)

FF3MR12KM1P S
so0  FF2MR12KM1 w

FF2MR12KM1P

* Under development
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Device
technology

Novel Crystal Technology, Inc.
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Power electronics technology
and main products

Module
technology
Current sensor

Reflow soldering

Automotive
reactor

PR |

Reactor for PF
(2in1)

ve
ents

Reactor
Trans
Coil

Toroidal coil ~ SW-Trans

Copyright © 2021 TAMURA CORPORATION All Rights Reserved.

16



Appendix) Information & Contact TAMURA

. = 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 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
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