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Gate drivers that bring out the performance of ROHM SiGC Power Modules

1. Why, we started development Gate Driver
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Gate drivers that bring out the performance of ROHM SiGC Power Modules

2. Application

OO0

Grid/SVG

Electric grid

Energy Storage System

Welding Machine Uninterruptible Power Supply
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Gate drivers that bring out the performance of ROHM SiC Power Modules

2. Application

Gate Driver Currentsensor  SW-Trans

EV fast charger (100kW")
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Gate drivers that bring out the performance of ROHM SiC Power Modules

3. Five features obtained by combining ROHM SiC Power Module and 2EG-B series

Features of SiC Power Modules

Feature®® Short circuit tolerance is lower than Si

Feature@ Low threshold voltage Vs (th)(2.8V74.8V)

Gate
Feature® Vgs(—) :Low tolerance(Less than —4V) Driver

solves all
problems!

Feature® dV/dt can be set high

Feature® High frequency operation is possible

© TAMURA CORPORATION All Rights Reserved 6
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Gate drivers that bring out the performance of ROHM SiC Power Modules

3. Five features obtained by combining ROHM SiC Power Module and 2EG-B series

: : - ‘Wide band gap
Feature @ Short circuit tolerance  -=----- Small chip e ‘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

" | Loa:d 170nH | o | § i | . Load : 170nH

7777777777777777777777777777777777777777777777777777777777777

VGS 15V/d|v

VGE 15V/d|v

VCE 200V/d|v

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

o T ' |’b’"566/§/6{v T VAR T ICSOOA/dlv

Bwﬁ"x NI e S U

: | tlSC—:r1.5uI$ " t:800ns/div | < __ tsc=5.0us 5 t80003/d|V
Adjustable with external

[ Optimal value of SiCi1.0°3.0us |¢.----.CARACItOr capacity [ optimal value of 1GBT:3.07.0us |
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3. Five features obtained by combining ROHM SiC Power Module and 2EG-B series

Feature@ Low threshold voltage Vs (th) ——— IGBTis ___ Beware of malfunctions
(2.8V74.8V) 6V7V from IGBT
Support with a gate driver ---Reduction of parasitic capacitance and Miller clamp circuit
»~~~- Reduction of parasitic capacitance - --=.  ~-=---— Miller clamp circuit " ==—~=~- ~.
I‘ ] e s dv/dt \| : 2DMBxxxxxxCC :
! | _F =05 / 4"_j} : : vCC /‘;’ "
1 — (DC/DC) |5 = , | /,\’(" 1
INo malfunction p— | f : : _,:1] VOHx // 7 : !
! at high dv/dt L 1 M BAAAS E e
o > (Y Timing ,_#—’\/\/\/—':
! 2 M | . (I control |4 MCLx ! !
: N E‘=> """" { - o 1] block M ’J <___z} :
I & : I | COMx I
: I \ T | : : - : | :
o noise o Inoise=Cstray X______ o vee ] -
! dv/dt - !
| 1 b
: | T S 7"NO"m'alf‘U'r'ictw'ﬁS"' . :
1 LA .f:::*_-::—ﬁi ”””””” R : ! VDS 1
N R e s s S X ] | !
P A R S I No malfunctions |
I Do dv/dt : ! I
S R I??KY/H? ,,,,,,,,,,,,,,,,,,,, X :
Ve 5 ;
1 - /I ! 1
S 1 LIV R S _7
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3. Five features obtained by combining ROHM SiC Power Module and 2EG-B series

IGBT s Gate driver

Feature® Vgs(—) :Low tolerance(Less than —4V) cannot be used

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

Input voltage:13V~28V Output voltage(etc.):+18V, -2V

i i +18V
repression i [1] T VO(+)
\ — ! RT | o
N 7 VIN(+) :|:|: * I 1 COM
2 1 voe) —2V
Step-down | OVP [‘ﬂ,] i N B
Circuit [ i
VING) H o [ —|§ | * 0,1 | VeS(+) +18V
ocP : ¥, % COM o ______
: VGS(-) _ov

Improved SiC reliability

The gate voltage is constant even for output fluctuations B

Controls the gate voltage to be constant even for input ﬂuctuations}
(SW frequency, QG of power module)

© TAMURA CORPORATION All Rights Reserved 9



) ) ) TAMUA
Gate drivers that bring out the performance of ROHM SiGC Power Modules

3. Five features obtained by combining ROHM SiC Power Module and 2EG-B series

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)

pTTTTm Soft turn-off - ----—---- N T Active clamp (Option) ——~~ -~ N

2DMBxxxxxxCC |
I—'Wv—Bl—v

DESATx
VOHx AN {I:}

DESATx

Soft turn-off VOHx I:
Operates when VOLXx

STOx

short-circuited VOLx AW
COMx STOx AN
ACLx |
COMx
Surge voltage
suppression __ NG Active Clamp gate
i 2y VGS / \
R¥4Y VCE

7N

Surge voltage { /% )
suppression \/ %/

Surge clamp

VDS

e e e R T T L
— o e o o e e M e e Mmm M e e R M e M e m e e ey,

N e o o e e e o e e e e e e e e e M e e e e e
N e e e e e e e e e e S R R R e e e S S S S R e e e

S e e o o e e e e e e e e M m e e M M e e M M e R M M e
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Gate drivers that bring out the performance of ROHM SiGC Power Modules

3. Five features obtained by combining ROHM SiC Power Module and 2EG-B series

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

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

Total gate charge (Qg) vs permissible frequency curve

=
o O

__ Ta:-40~+85C / Vy = 13.5~18V
Ta: -40~+75C / Vyy = 18~26.4V

L
O

About 32kHz Max

a2
o

% BSM600D12P3G001 : 1500nC

Maximum switching frequency [kHz]
)
(&) ]

0 1000 2000 3000 4000

Gate charge Qg [nC]
© TAMURA CORPORATION All Rights Reserved | 11
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4. Introduction of Tamura Gate driver 2EG-B series

Function

Block diagram

DC/DC Gonverter

2in1 PM designated
DG/DC Converter

5] Gate 3::\&:145%:
- drive —5

El' DC/DC |
Converter |
L - a» a» -j- 4

Gate B A

o

U | drive sl

B
%%\

2DD series

+

DC/DC Converter

DC/DC
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Gate drivers that bring out the performance of ROHM SiGC Power Modules

4. Introduction of Tamura Gate driver 2EG-B series

S T Gate Driver Family Selection Guide

2DD180407C (for 2"4 Gen) ¥ Products Selection Guide
2DD180206C (for 3rd Gen) Click here to search applicable power modules!

: Go to selection guide ! | .. o .

Gate driver module

2CG010BBC13N (for 2" Gen) .
2CGO10BBC14N (for 3" Gen) > Click here !
I
Gate driver Unit * Gate driver Unit *
2EGO1XBCN13N (for 2"d Gen) 2EGO1XBDN13N (for 2" Gen)
2EGO1XBCN14N (for 3" Gen) 2EGO1XBDN14N (for 3"9Gen)

Signal input voltage (3.3~15V) Signal input voltage (15V)

* Gate resistance is not assembled. They must be assembled by the user before operation.
* For 4th Gen, please contact us. © TAMURA CORPORATION All Rights Reserved | 13


https://www.tamuracorp.com/electronics/en/gatedriver/selectionguide/index.html
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5. Matching data (2-pulse / Short circuit)
2 pulse test of upper arm

Test condition

Device BSM600D12P3G001 (Rohm) LT e 1

Gate driver 2EGOTXBDN14N 24w —F@EE |

Gate voltage +18V/-2V . E%Mﬁ? e vgeHT o i

Gate resistor Rg: +2.2Q/-5.6Q T s E@EE i T“ﬁ Towoifoee” " """ :MEH
DC-link voltage (VCC) 800V o |1 H|uee 40—”:3

Main circuit current 550A, 1100A Hie =g ]

Switching condition Period:100us on duty:30~50% — LR L . |

Load inductance(Switching test)  45uH ____GWT_H

Junction temperature 25C

C101-106 : 490uF (Ls:80nH)
C107-112 : OPEN

Circuit inductance :about 27nH

© TAMURA CORPORATION All Rights Reserved | 14
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5. Matching data (2-pulse / Short circuit)
2 pulse test of upper arm

Test Result
Vds,Id,VgsH || Turn OFF/ Ic =550A Vds,Id,VgsH | Turn ON / Ic =550A

@._._J

| “"'Vds 250V/d|v

t 200ns/d|v

Vds,Id,VgsL

Vds 250V/d|v

Measurement t : 200ns/div

| Measurement t: 200n5/d|V
tem Item
Value Value

Vcep 1026 \ dV/dt 2.8 kV/us
dv/dt 2.8 kV/us dl/dt 6.7 kA/us
dl/dt 5.7 kA/us tr 0.2 us

tf 0.1 us Eon 33 m)J

Eoff 97 m)J

Vds,Id,VgsH || Turn OFF/ Ic =1100A

VgsH 10\// iv

..............

Id 250A/d|v

t : 200ns/div

V":‘"L 10V/d|v

ltem Measurement t : 200ns/div
Value
Vcep 1125 V
dV/dt 3.0 kV/us
dl/dt 8.5 kA/us
tf 0.1 us
Eoff 214
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Gate drivers that bring out the performance of ROHM SiC Power Modules

5. Matching data (2-pulse / Short circuit)
Short circuit test of upper arm Arm short (Load inductance : open )

Test Result

Vds,Id VgsH SOA

16kV
14kv
12kv
10kV
_ ‘ - 8k
(- T A
y \\\ W
s S S
! e o
o 500V kv 1.5kV 2k
LVds Id VgsL
‘""“""E‘ -------- b """ o T V;"" P : ltem Measurement
et s L ?_RAV_J I T """"" B """ Value
e e - e SO SRRSO SO Vgsk:1oV/div-- Veep | 1011 v
------- A S SRR SN SO A R ------ lep 7688 A
B e """"""""" tw 2.4 us
N s sovjd
1 1 AN i | | :
S '\\ """"" 17/ U A AR R *This document does not guarantee
''''' \\/ """"" N Id2kA/d|v """" the rating of the device.
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