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It's simple materials that introduction to device.
If you are interested in it, we prepared presentation materials,
please feel free to contact our sales representative.
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Ill Actions for industrial market
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Propose solutions based on ROHM’s focused product families

ROHM offered 3 product families as a solution.

Customer

SiC MOSFETs

SiC SBDsSIC Modules
IGBTs

Super Junction MOSFETs
IPMs

Si MOSFETs

Si Diodes

Shunt Resistors

© 2021 ROHM Co.,Ltd.

Isolated Gate Drivers

Power Management

LED Drivers

Motor / Actuator Drivers

IPD (High / Low side Switch)
Interface / Communication
TN/STN LCD Drivers
Supervisor (Voltage Monitor)
EEPROM

Amplifiers & Linear

Audio Amplifiers

Sensors

Small Signal MOSFETs
Digital Transistors

Bipolar Transistors

Small Signal Diodes

(Zener, TVS, SBD, FRD etc)
Resistors

LEDs
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ROHM Sales ratio by market

Focusing on Automotive and Industrial markets, where sales are growing continuously and
approaching 50% of overall revenue
100%

. -TV, DVD
Japanese Q|g|tal Cell phone 5%
home appliances |.ap
36% storage
o |- ceadeln
80% 23%
60%
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40% P e T | |19 13%
Overseas
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49%
20% 36% -
(. 5%
16%
_ 11%
0% 20/3
‘04 '05 'o6 'O07 '0O8 '09 "10 '11 "12 '13 '14 '15 '16 '17 '18 '19 Plan
(updated)
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ROHM Discrete sales in industrial RGN

ROHM has wide variety of product line up from standard products to Power devices in discrete components.
ROHM discrete products are highly successful in automotive market with leading market shares.

Resistor Diode SiC

Automotive market N .1 Automotive market  No.1 W/W market No.3

#Source : Fuji Chimera (2017) X Source : Gartner (2017) #*Source : Yole (2018)

Toyota Motor Corporation Bosch Corporation Motorola Incorporation
ok _romma
Py

Sony Corporation TOSHIBA Corporation FUJITSU TEN Limited

G Notification
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Efforts for long-term stable supply

Increase in production capacity for stable suppI‘ as a market leader.

Misic

-SiC wafer (substrate) (SiCrystal Germany)
-SiC device process(Apollo Chikugo & Lapis Miyazaki)

capacity expansion

X6

6 inch area conversion

Examine to move up x16

T T T d
'17/3 '18/3 '19/3 '21/3 '23/3 '25/3

Wafer Fab
Shiga factory

Started in 2016/May

New bU|Id|ng/
Expansion
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Gate driver
-Front-end investment (ROHM Hamamatsu)
Expand 8- and 12-inch manufacturing lines
-Back-end investment (Thailand)

x15

)xs

'17/3 '18/3 '19/3 '21/3 '23/3 '25/3

Assembly Factory
RWEM(MaIaysia)

~~~~~ Started |n 2017/Apr|I 5

Expansion Expansion

Enhance die bonding/wire bonding/test equipment

'19/3 1H Financial

Announcement




icati : ROHM
Our application support covers each step of design flow

ROHM offer various type of application support which are including design
files, libraries or documents. These contents are available in web site.

Development| ( . { L ) ( Circuit ( . :
flow Parts selection Circuit design cimulation PCB design Evaluation
Available Design calculation tool
web A tool that can easily calculate parts selection and ! !
contents external component parameter calculation. ! Symbol Foat 3D
iy, N Pattern
ROHM Solution Simulator" 7 g I %
A H Pa A . - -
Simulation tool - =

Simulation tools are available in our web site, where

ROHM Solution Simulator that can be run on the web site. PCB design lib.

Schematic symbol,
footprints and

Device simulation model A — |

. : . . ackage 3D models
Various device models including SPICE e b 9 i r
model, Thermal model are available for SPICE e .av"?l' clells Jalf
simulation running at your environment. || designing PCB )

Evaluation Boards (EVK), Reference design
Evaluation board will help customer to evaluate ROHM products, it is available to purchase through web
distributors.

[ White Paper,Application note,Users Guide
Support documentations such as application note gives you guidance for external components selection or

PCB designing.

Purchasing samples 0 H

It is possible to purchase samples through
web distributors. (Web site has link) il

——— - - P.8
Text colored blue has link to contents in the web site.
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https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=Calculation%20Tools
https://www.rohm.com/solution-simulator
https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=Symbol/Footprint
https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=STEP%20Data
https://www.rohm.com/reference-designs/refrpt001
https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=White%20Paper
https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=Application%20Note
https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=User's%20Guide
https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=SPICE%20Model
https://www.rohm.com/search/application-notes/-/application-notes/search?DocType=Thermal%20Model
https://www.rohm.com/sales_support?tabIndex=5

Ill Charging station Market trend
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Trend of charging station

Improve cruising distance of EV l odhee 1' Power supply

—Increase of battery capacity :
—>Higher output power of charger to shorten « e unit
charglng time. ‘ ::;: Some power supply units are

used in one charging station

| 2019 2020 From 2021 on.
EV battery capacity trend [ S — } [ M%cla( vt?ﬁ” ]

Station power trend ( Up to more )
\ 120kW }[ 120 to 350kW }[ than 350kW |
Power unit r
15kW More than

electric power trend \ ZOkW/ M 30kW J [ 40kW. )
Circuit topology trend Single

phase 3 phase

nter Vienna rectifier

leave

Difficulty of thermal management due to increased power density,
Solution: ROHM responds to high efficiency requirement with SiC technology

© 2021 ROHM Co.,Ltd. P. 10




Charging station basic circuit configuration
(Vienna rectification + LLC)

ROHM can offer:
CASEL1: As cost oriented solution a combination of SJ-MOS, SiC SBD and Si FRD.
CASEZ2: As performance and size oriented solution, a combination SiC-MOS/SiC-SBD.

Vienna rectification LLC
. | 650V SJ-MOSFET 600V SJ-MOSFET 650V S!C-SBD
[ 1200V SiC-SBD 650V SiC-MOSFET 650V SiC-MOSFET 650V Si-FRD
\l F \ —— /— °
EE ok A L
YiNYINVIN -—ij :—
|
1 |
e | i
e Hei AN e
g g
e < P
1 —
1 [
- < o .
L R AN |
T | |
7NN I I :3{
GD —* J@g & ViV
A N

....© 2021 ROHM Co.,Ltd. Gate Driver |C P..‘.ll




Ill Solution information at ROHM
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Proposal of SIC device in Vienna rectifier PFC

- Using SiC-SBD with ultra fast recovery contributes to high efficiency and miniaturization of filter
-+ SIC-MOS contributes to high efficiency due to lower Rds(on) and lower switching loss

Reverse Recovery Waveform Comparison (600V/10A)

15 15
10 L R Vr=400V V=400V
1200V Diode R, 10 ¢
SIC-SBD : SCS2xxxK series < 5 i D5 ¢
= 0L '4(*ﬁ"i“if:-'uu---mw-~ o
E IIt Il- ’ H
g 5| ' 5L
i
(ST i - A0 L 1
510 i/ Si-FRD | 10 SiC-SBD
VNNV 2-15 i \ 15
1 w2 —_Si-FRD (R) L | — SIC-SBD (RT)
EalE 25 ¢ Si-FRD (125%C) 25 ¢ — SiC-SBD (125°C)
o P * =
|_|<}_| I_{>|'I 0 100 200 300 400 500 0 100 200 300 AD0 EOD
- lgl t,Ll Time (Ns) Time (NS)
SJ-MOS SiC-MOS
R <h rPh 012 ——
1ed =l o ¢ m‘ | Vo= 18V
- M L é Pulsed —— - 01 H Pulsed
g Ron ratio double T . .
NN ;o PSS, o0s | RON ratio 1.3 times
te ) € [ 125°C/25°C
) ~— § g "’=75A// & I =| 47;1 -
2 ~0.04 —
650V MOSFET R — lo=44.4A —
SiC-MOSFET SCT3xxAL series % 0.02
Cost emphasis : SJ-MOSFETR65**KN series E
0

0
-50 -25 0 25 50 75 100 125 150

-50 0 50 100 150 200
Junction Temperature : T, [C] Junction Temperature : T, [°C]
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Proposal for rectifier circuit with two stage LLC secondary side.

-Fast recovery SJ-MOS JN series has low risk of destruction during off-resonant
switching.

-SIC-MOSFET brings benefits of excellent temperature characteristics of on-resistance.
*FRD and SiC-SBD are suitable for secondary side.

J
[SJ-MOSFET : R60xxJNZ4 series ] [GSOV SiC-SBD SCS3xxA series ]

SiIC-MOSFET : SCT3xxxA series 650V Si-FRD  RFS,RFL series

High speed trr type
. (ns) SJ-MOS comparative.
— |, &hR®E A& | 160 5
F_ L T—’Eig Q160
GD T + E O O
NN _° - Competitor A
S JE} JE’jS g 140 P
5 5
e § f
ate Driver IC py
s . 2 Conventional product
- JE} JE} KA % 100 ® (OWMNseries
1 - " T - R60xxJN series
GD I§ 80
El Soft Recovery Hard Recovery
. | EARE F&
© 2021 ROHM Co. Ltd. P. 14




Advantages of SIC-MOSFETs in LLC resonant circuits

Resonance misalignment (e.g. load fluctuation) causes hard switching,
thus recovery characteristic is important for safety.

91% lower recovery current of SIC-MOSFETs (against fast recovery SJ-MOS)
dramatically reduces the risk of device failure.

80

SJ-MOSFETSs have high

70 71 =" recovery current.
60 - Recovery current

reduced by 91%. /

50 /
40

2 /
LLl
= 30—
s 12N, \

20 /4 _ -

\ —SIiC-MOSFET
—SJ-MOSFET
10 SiC-MOSFETSs have small
/ recovery current
0 .
-10 T T T 1
9900 10000 10100 10200 10300

Time (ns)
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Proposal for space saving and higher power density

LLC part
Series of 650V SJ-MOS/FRD

Conventional stacked config

—o

uration

1000Vout

—

Gate Driver IC 8pcs
650V SJ-MOS 8pcs
650V FRD 8pcs

© 2021 ROHM Co.,Ltd.

- 1200V SiC-MOS/SBD

New proposal simplified configuration

l J}ﬁ_ J}fl_ N | 1000Vout

| ‘ﬁf '
shed 1

Gate Driver IC 4pcs
1200V SiC-MOS 4pcs
1200V SIiC-SBD 4pcs

Advantage
Fewer power devices — Space saving, simplified circuit

and less failure rate.
Fewer control elements — Simplified drive circuit,

fewer microcontroller and port.
P. 16




Single LLC with 1200V SiC

By using fast switching 1200V SiC MOSFET, single LLC is possible without reducing switching
frequency.

-Secure safety even in off-resonant hard switching operation by fast recovery characteristic of SiC-
MOSFET

*We recommend low VF and fast recovery ROHM SiC-SBD on the secondary side.

SiC-SBD
ROHM new proposal 1200V SiC-SBD SCS2xxK series ]
Single LLC + secondary side rectifier

l i JﬁL NN L

= I;Mﬁ f

IGBT : Large tail current, impossible for high frequency operation.
SJ-MOS : 1200V is not available.

Only SiC MOSFET can realize!

© 2021 ROHM Co.,Ltd. P. 17

1200V SIC-MOSFET : SCT3xxxK series




Ill Introduction to application support
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Application Support

ROHM’s application support

Provides full coverage application support in your development flow

Specification

v Technical Seminar (On sight, Webinar)
v System solution such as PD + GDIC, Power tree etc
v Technical Proposal including external components

Proto-typing

v Evaluation Board (EVK) / User’s guide
v System reference design

Schematic
Design

v Calculation tool for external component parameter

v Application notes
v SPICE model / PLECS model / Thermal model ==
v ROHM Solution Simulator (Web based simulation) L=

PCB
Design

v PCB design libraries (Footprint, 3D data etc)
v PCB design guidelines
v EMC design guidelines / EMC simulation

v Thermal design guidelines / Thermal simulation — )
o

Evaluation

v Measurement by EVK with customized parameter or by user’s devices
v EMC measurement and improvement proposals
v Thermal measurement and improvement proposals

Mass
Production

© 2021 ROHM Co.,Ltd.

PD: Power Device, GDIC: Gate Driver IC
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Ill New components Introduction of device

It's simple materials that introduction to device.
If you are interested init, we prepared presentation materials,
please feel free to contact our sales representative.
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SIC-MOSFET

ROHM can support your development with our excellent product lineup.

Line up
T N E e T e
TO-220AB SCT2xxxKE
TO-247 SCT3xxxAL

T —mmmmmmmm

TO-220AB SCT2xxxKE
TO-247 ~ SCT3xxxKL v v v
Package 1700 _ m
TO-3PFM SCT2H12Nx
TO-268-2L - SCT2HxXXNY v v 2018
ROHM'’s strength Compan
9 Others pany
Company

ROHM v v v Company
Company A - v v " B
Company B v (Data source Yole)
Company C v - v

© 2021 ROHM Co.,Ltd.
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SiIC-MOSFET TO-247-4L package ment

Switching loss reduced with a 4-terminal package that enables high-speed
switching compared to the conventional 3-terminal.

. P/N vbs | RPS©@
New item n)

SCT3030AR 650 V 30 mQ 70 A
L Switching Loss:
New 2 5000 About — 35% SCT3060AR 650 V 60 mQ 39A
[}
(%2}
H e W Turmn OFF SCT3080AR 650 V 80 mQ 30A
D 3000
£ SCT3040KR 1200V 40mQ  55A
S Turn ON
o 1000 SCT3080KR 1200 V 80 mQ 31A
TO-247-4L .
3terminals  A-terminals SCT3105KR 1200 V 105 mQ 24 A
(TO-247N) (TO-247-4L) RDS (ON):. Typ @ 25°C
Package structure comparison in SiC MOSFET Loss improved due to the realization

of high-speed switchin
mc—MTi

100

o . . .
e High-speed switching
2 LA\ N » R About conventional
PRI W\ o product ratio35%of
R T e TR ] Switching loss reduction
TO-247-4L w=1007m Time[us|
Turn-on switching waveform
soon — A s — A AL
<Conventional: <New item: FourTerminal package> 0900 in R 8000 e
B ag000 . 2742d_| 3000 _+2093pd_|
3Term|nal package> ) And a power source terminal s - v #138% = ) ,U i '?;s\!o%
The inductor component with Separation of the driver source z e \ \ <+ E e 1 'ﬁﬁ
a source. termlnal 13000 \ EGS[";JJ 10000 / \L 482l
. 0 M,
Gate voltage Lowering of . _ __ I h v
— delay of switching speed Of the effect of inductor component having the e L o s e T T e
H Wm0, He v =10Rm Time[ps] Wi SEUOY, He -0=10shm - Time|ps|
sourceReduction The turn-on switching losses Turn-off switching loss

— High-speed switching
© 2021 ROHM Co.,Ltd. P. 22




SIC-SBD

ROHM can provide a product lineup that is superior in SIC-
SBD characteristics

Line up
TO-220ACP O SCS3xxAHG
TO-220FM 2L @ SCS3xxAM v v v v v v v
T0-247 SCS2xXAE S v v
TO-263AB SCS3xxAJ
(LPL/D2PAK) - v v v v v v v v
TO-220AC @ SCS2xxKG
TO-247 SCS2xxKE v v v v
20 Co7pal1yy/Cl Company B
Competitor Comparison 650V/12A 18 3%0:5“/'0 £ I/
BIREE sCs310A [/
14 /
12 4
510 // //an pany A
T8
VE@12A(25%C) typ. 1.35V 1.50V 1.50V 1.56V . L/
Ir(25°C) typ 0.04pA 15pA 0.65nA 10pA 4 /}/
2
Irsu 50Hz 1pulse 99A 104A 97A 100A ) /
0 0.5 1 1.5 2 2.5

© 2021 ROHM Co. Ltd. Low VF, Low leak current P.23




PrestoMOS™ Technology Roadmap 201910 updiate

Super Junction 2012 , 2013 y 2014 , 2016 L 2017 2020~ >
MOSFET 1 1 j } |
A*Ron 1 eoovy =  0.63 @oov > 0.42 (oov)

(normalized)

Under Development !
SIJMOS 3 gen. |!

i Fast switching SJ MOS 2™ gen,
| LessRg & Low Qg

|
600V ROOXXIRINX R60xXYNX
-------------------------------------------------------- BEOV -~ R e e
800V
trr 80% reduction!!
Fast recovTe“:nry PrestoMOS™ 15t gen. PrestoMOS™ 2nd gen. PrestoMOS™ 3 gen. PrestoMOS 4 gen.
Zﬁtﬁr IO R60xxFNXx R60xxMNXx R60xxJINX RE0XXVNX

Recommended Under Development

Generation 1st Generation 2nd Generation 31 Generation 4t

A*Ron AxRon é_\*Ron AxRon
A p¥R N 5 .

Ease of use _ . Ease of use Ease of use
- Ron*Qgd " Ron*Qgd

|\ \ L

e T Lineup Recovery(trr AN
Lineup Recovery(trr) Lineup Recovery(trr) ry(tr) Lineup Recovery(trr)

© 2021 ROHM Co. Ltd. pP. 24




PrestoMOS™ Gen.3@ R60xxJNXx Lineup R

2019.10 update

*Improves efficiency of motor applications . 180 <3
. g : T 30
-Able to remove parallel diode 3 160 Competitor M g
£ O O
Measurement Conditions = 20 :
| —Conventionl Product  —presomos™ | -zon fied curen § 140 | Competitor A 15 Lompetitor A
30 > . 4
b trr=480ns N ] 10
20 — > o 5
! trr=100ns educed by 80% g 120 0
< AMAAAAAA T
§ 0 2 1rr=10A yvv‘v‘vvv' v E R60XX\]NX 5 R6OXXJNX
£10 o z 100 @ O
3. | Irr=35A K ) -10 -
P Previous Gen. 15
- 4 R 2 80 T T T T T
” . - - -
40400 200 0 200 400 600 Soft Recovery Hard Recovery 300 -200 100 0 100 200

time(ns) time(ns)

Applications

*Charging station for EV

7:\( : Under Development

Package
TO220FM

[ ¢ ' . '

+Solar (Power Conditioner)
*Motor applications considering energy saving

*White goods considering energy saving

=
=

7 R6004IND3 R6004INI| IZ7  R6004INX
7 R6006IND3 R6006INI| 7 R6006INX

*Others: LLC, Inverter, Totem pole PFC..

27 re007IND3| EI7  R6007INJ R6007INX
- 77 R6009IND3| 27 R6009INI| T R6009INX
Zttttererey,

—————— t5535) 0, R6012INJ R6012INX
?"lg 77 R6018INI| ¥ R6018INX

7 R6020INJ R6020INX| X  R6020INZ R6020INZ4

207 R6025INX| ¥  R6025INZ R6025INZ4

277 R6030INX| X  R6030INZ R6030INZ4

= :ﬂ ] R6042INZ4

-— Y  R6050INZ R6050INZ4

7 Rre070Nz4

© 2021 ROHM Co.,Ltd. P. 25
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Improvement of hard recovery

2019.10 update

IF(A)

35
Became one of easiest product to use in market
30 by softening recovery characteristics from
25 conventional product.
20 - 180
Competitor A O
15 ©
o | di/dt=100A/us E O O
%j[ L g +40 Competitor A .
0 - DU.T.£j JV EE’ 120
-5 - E} %l g R60xxJNXx
_ i Re ' ¢ 100
10 @WJ 1 R60xxINX * . Op .
- . revious Gen.
15 I | I I time(ns) 30
-300 -200 -100 0 100 200 Soft Recovery Hard Recovery
¥ Compared in RDS(on) typ. 0.11Q class products
trr(ns) Irr(A) Qrr(nC) Soft recovery Peak of
index ringing(A)
R6030INX 98 7.5 365 5.5 5.2
R6030MNX(Previous Gen.) 97 7.3 338 8.1 9.5
Competitor A 135 10.5 693 12.3 13

X Soft recovery index : value is high when recovery is harder (larger ringing)

© 2021 ROHM Co.,Ltd. P. 26




Merit of PrestoMOS™ JN series

- Efficiency is improved by using JN series, because high Vth

The efficiency is almost the same when the drive voltage is 12V and 15V.
Simulation result at half bridge LLC topology

S w,_, 1% niwl  JN series Efficiency comparison
N 5::.33 %\PW@DRDESCFDLU 100.0
DH| ‘K at
e I
RSTZ DHY W | Poverigp) u
& T L 995
] DL1 }EEXQZ
Roz2 DLO| o Power(Ro)
;""":Wk lcz e 990 %\
- - 98.5 \r\ ~
98.0
5\‘!‘:—0 5)"10k} 9 7 . 5
[E 0 500 1000 1500
i —@— R6030JNZ4 Vg=+12V/0V
E —e— R6070INZ4 Vg=+12V/0V Out put(W)

R6030JNZ4 VG=+15V/0V
R6070INZ4 VG=+15V/0V

© 2021 ROHM Co.,Ltd. P. 27




Gate Driver IC

Insulated gate driver products can be provided

ROHIM

SEMICONDUCTOR

Application circuit

Insulation element built-in Non-insulated Hside/Lside
[ |
FI GND1l I_§ : VEE2 h Vooee P
WA ] -—-3: : CLAWP | T o] Upto j200v:
—— %g 1 1 :|_“_L ENACr 'ENA, H=> ] Pulse., |
INB] [P b ouT = o p— Generator].
RDY Lose f—m e vcez |j NE.O [T ] } =
I § ! ; WREG Aot
—] FLT] '—:3 : NC ]_ "
‘;‘ H X = WCCE -1
[ xrsTl > o @—l— | [FuTEn -
' ' Sz | - WEE. )
I:GND1 3 ! ! ::lVfE.Z 3 I [FGNDT| LOAD
pin
BM6105AFW-LB oy (i
<Inductive Isolation>
, BM60212FV-C ”
Low Voltage 1 High Voltage
Turn ON time (Ta = 25%C) 250 |
BM6105FW ACPL-336] Opto coupler
b e e (AVAGO)
Input | | . 200
(2v/dvy__| |, | 4oms/div] | a0ns/diy Turn OW
e e | -
Output / o 150 —
(5V/ div) pte) L a Turn OW-
T e ;;:-,;T-MOO High
b R Speed
Turn OFF time (Ta — 25°C) E Turn OFF time (BM6105FW)
BM6105FW . ACPL-336] = 50 [——Turn ON time (BMGIOSFW)%
Input [ ay 40ns/di
@dv| | o e/l , BMG105FW
@ Small delay time, temp dependence Output 75 50 25 0 Z:a S0 75 100 125 150 175
@High robustness, reliability (SV/ div) et — c)

© 2021 ROHM Co.,Ltd. P. 28




Gate Driver IC

Gate Drivers (Simple Type)

© 2021 ROHM Co.,Ltd.

FEATURES
a=J
£ a
oo @ (= =
— o C — = X s £ 3
Q o own =08 k g | O
ITEM E g = FE/Sd|o|w| 2| ¢ Status
S O ss > 2| = | 8| 2 3
o o A et oc|l &| = =
o= 5 (| 8
o (]
7))
BM61M22BF] | 1ch SOP-JWS8 2.5 60 | 2A | NA | V 7.4V NA MP Ready
BM61S40RFV | 1ch |SSOP-B10W 3.75 65 | 4A B NA [14.5V|(21.5V MP
BM61S41RFV | 1ch |SSOP-B10W 3.75 65 | 4A B NA (14.5V| NA MP
BM61M41RFV | 1ch | SSOP-B10W 3.75 65 | 4A B NA | 7.4V NA MP
] High: 1.2kVDC
BM60212FV 2ch [ SSOP-B20W Low: Not Isolated 75 | 3A B v 8.5V NA MP
] High: 1.2kvDC
BM60213FV 2ch [ SSOP-B20W Low: Not Isolated 75 | 3A | NA | V 8.5V NA MP
B: Built-in

NA: Not Available

MP : Mass Production

P. 29




Gate Drivers (Complex type)

FEATURES
) V] W |« =
> c ’q')‘ Q a |+= LL w | o P 3
al © c S el k| O|¥ ] o
o |57|28 t |S(ERES 9| l38xg B3
ITEM S SsE|lBR 3 ol s |=*% €| 5 |eS5S(go| ©| © Status
X BE|RY Q| 0(8Y Y8 5|F|2ales ==
S e - - A PR - B AR R R AR
3 n v— Q
BM6101FV SSOP-B20W| 2.5 | v A INA|NA| E | Vv |V INAINA(NA|NA| 1 MP
BM6102FV SSOP-B20W| 2.5 [NA| 3A [NAINA| E | v | vV [NAINA|NA[(NA| 1 MP
BM6104FV SSOP-B20W| 2.5 | v A INA|NA| E | v |V INAINA(NA|NA| 1 MP
BM6112FV SSOP-B28W |3.75| v | 20A [NA|INA| E (v | VvV | YV [NA|INA| v | 2 MP
BM60052AFV |SSOP-B28W| 2.5 | v A INAINA( B | D| Vv [NAINA| Vv [NA]| 2 MP
BM60054AFV |SSOP-B28W | 2.5 | v A INAINA( B | Vv |V [NAINA| vV [NA]| 2 MP
BM60055FV |SSOP-B28W| 2.5 [NA| 5A ([NAINA| B (Vv | VvV [NA| VYV | V [NA| 3 MP
BM60059FV |SSOP-B28W| 2.5 | NA (;i?ﬁ() v |INA|B|Vv |V |V |NA|lV |V | 1 | MPReady
BM60060FV |SSOP-B28W| 2.5 |[NA| 9A (NA| Vv | B (Vv |V |V |V | Vv | VY [ 1 MP

CCGD: Gate Constant Current Driving
B: Built-in, E: External Nch MOSFET
D:Desat

N:Not Available P.30
MP : Mass Production

© 2021 ROHM Co.,Ltd.




Silicon Fast recovery diodes (RFS/RFL series)

650V
V-t trade-off matrix
t [NS] [Feature of RFL/RFS series]
o kL 3rd Gen. -V assurance up to 650V from 600V
4th Gen, FEJTNLI ser\i/es -Low Vg assurance at the same t,, assurance
\ \ t t . L
(Uit low Ve type) -Low I, assurance characteristics
0 = N - Switching noise-less characteristics
RFN series
60 |- (Low Vg type)
50 |- RFUH series
(Soft recovery type)
40 =
RFV series
(Hard recovery type)
30 |- RFS
series S e Rt
20 =
| I I I I I I l >
1.3 1.5 1.8 2.0 2.2 24 2.8 3.0 vV
F

© 2021 ROHM Co.,Ltd. P.31




RFS Series
Featu re Applications wcUnder Development ¢

4th generation FRD

advanced from RFUH series
- Super soft recovery (Low noise)
-Low forward voltage
‘Low Leakage current
- Ultra high speed switching

4th gen. vs 3rd gen. recovery comparison
;Jw‘ ‘

di/dt=-500A/u

RFUH30TS6S
(3rd gen.)

T=125°C

RFS series have very low noise characteristics compare to
RFUH series. So good influence to EMC improvement.

© 2021 ROHM Co.,Ltd.

Consumer / Industry
CCM PFC (ex.air-conditioner)
Secondary side rect|f|cat|on

air conditioner

_Qﬂ

[}
Charger station e 1 poner gl?
e -

. COF.l:IpI’eSSOI’ @
Automotive - fobotics
On Board Charger “senver

(PFC, Secondary rectification) etc.
, ~H—>—
FRD
OBC / charger station
ge| | F
IGBT
Full bridge LLC converter PFC circuit
Target Schedule
DS CS MP
VAR JAR JARY
Ny U/ N\
OK Feb. 2021 Jun. 2021

This schedule is subject to change without notice.
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RFL Series

ponm

Feature

4th generation FRD

advanced from RFN series
- Super soft recovery (Low noise)
-Super low forward voltage
-Low Leakage current
-High speed switching

4th gen. vs 3rd gen. recovery comparison

RFEN30TS6S
(3rd gen.)

T=125°C

RFL series have very low noise characteristics compare to
RFN series. So good influence to EMC improvement.

© 2021 ROHM Co.,Ltd.

Applications veUnder Developmenty«
Consumer E—

air conditioner

DCM PFC (ex.air-conditioner)
Inverter FWD

(air-conditioner, washing machine, refrigerator)
Charger station d L Y
AUtO mOtlve Charger Station \

On Board Charger Washing machine
(Secondary rectification) etc.

refrigerator

4(}4 AK}FRD . 0T
IGBT
(}4 -4(3 € .“é%:“i
Inverter circuit PFC circuit

Full bridge LLC converter

Target Schedule

DS CS MP
O O O
OK Feb. 2021 Jun. 2021

This schedule is subject to change without notice.
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4th Generation 650 FRD Line Ugp S

G : halogen free =

FHG : halogen free for automotive grade veUnder Development

t,, condition : 1:=0.5A,15=1A,1,=0.25xI, TENTATIVE

r\
K A A )

R F S S e ri e S (trr typ E) TO-220ACFP TO-247N-3L TIZ-247NI2L

full name Vi max [V]

package
PN | code | tube |
G Cco

TO-220ACFP | 20 | 120 | 2.3 | 20 5 | 650 | 30 single -
RFS20T16S
FHG C9 TO-220ACFP 20 120 2.3 20 5 650 30 single qualified
G C13 | TO-247GE-2L | 30 | 160 | 2.3 | 30 5 | 650 | 40 single -
RFS30TZ6S
FHG C11 TO-247N-2L 30 160 2.3 30 5 650 40 single qualified
G C13 | TO-247GE-2L | 60 | 250 | 2.3 | 60 10 | 650 | 55 single -
RFS60TZ6S
FHG C11 TO-247N-2L 60 250 2.3 60 10 650 55 single qualified
RFS30TS6D | G C13 | TO-247GE-3L | 30 80 2.3 | 15 5 | 50 | 30 | cathode -
common

RFL series (Vg type)

| fuiname | -
package circuit
| PN ] code | tube
G C13

TO-247GE-2L | 30 200 1.5 30 5 650 55 single -
RFL30TZ6S
FHG C11 TO-247N-2L 30 200 1.5 30 5 650 55 single qualified
C13 TO-247GE-2L | 60 320 1.5 60 10 650 75 single -
RFL60TZ6S
FHG C11 TO-247N-2L 60 320 1.5 60 10 650 75 single qualified

These specs are subject to change without notice.
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