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SiC MOSFETs Isolated Gate Drivers Small Signal MOSFETs
SiC SBDs Power Management Digital Transistors
SiC Modules LED Drivers Bipolar Transistors
IGBTs Motor / Actuator Drivers Small Signal Diodes
Super Junction MOSFETs IPD (High / Low side (Zener, TVS, SBD, FRD etc)
IPMs Switch) Resistors
Si MOSFETs Interface / Communication LEDs
Si Diodes TN/STN LCD Drivers
Shunt Resistors Supervisor (Voltage
Monitor)

EEPROM
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Concept of BD9680* Automotive Power Solution

Any SoC can be supported by combining the three ICs of Main PMIC, Sub PMIC, and Driver MOS.

1 Automotive PMIC for SoC
4 - 3) 4 )
DQDCchh
Main PMIC |_ 24 or Driver MOS(204) ] Sub PMIC e Driver MOS
BD96801 DCDCx2ch ] BD96802 [ 5A or Driver MOS(20A) ] BD96340 - T0A~20A0utpUt
N\ A Temperature feedback
f Current feedback
LDS;(ECh ] [ Additional Qutput, ] ~
z - Safety architecture [ Large current for high )
Secure Functional ] power system
Safety as a system \
\_ > Z/ \_ J
1 Application example
Reasonable ECU : Mid power ECU : High power ECU : Complex and high power ECU :
Main PMIC, 1pc system Main and Sub PMIC Main PMIC and Driver MOS, 5~7pcs system
2pcs system 2pcs system
for I for || soc I for || sec [ for
*@ |
N )\ ® ) U ) @
Low w- High
SoC performance 9
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Main PMIC : BD96801XXX-C

Application Circuit
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vvvvv

0.5Vto 3.3V
2A~20A

. 0.5Vto 3.3V

2A~20A

- 0.5Vto 3.3V

4A

" 0.5Vto3.3V

4A

S 0.3Vto33V

0.3A

- 0.3Vto3.3V

0.3A

Load SW
0.3A

0.3A

® Built-in 2A MOSFETSs or External Driver MOS selectable
for Buckl and Buck?2.

Built-in 4A MOSFETSs for Buck3 and Buck4.

Dual Phase Operation for Buckl and Buck2.

Dual Phase Operation for Buck3 and Buck4.
Multipurpose LDO for LDO5,6

Load Switch or LDO selectable for LDO7 output.
Programmable power sequencer by OTP/I2C/EEPROM
Switching Frequency selectable (2.25/4/8MHz)
Built-in protection (UVLO,0OCP,OVP,UVP,TSD)

Built-in detection (OVD,UVD, Thermal Warming)
Built-in Q&A Watchdog

Built-in SYNC function (SYNC)

Internal Spread Spectrum OSC

® ASIL-B(D) support

Key specifications

e Input voltage range :2.7V ~ 5.5V
® Operating temperature range :=-400C ~ 125°C
® Output voltage DC accuracy :+1.2%

UQFN48FV6060 6.0mm x 6.0mm x 1.0mm

L OrLDO00.3Vto3.3V




Use cases: Main PMIC BD96801

The combination of Buckl&2 and Buck3&4 can be used in multiple phases.
Furthermore, Buckl and 2 can support up to 20A per channel by using Driver MOS.

These combinations can be applied to various specifications of SoCs.

: 2 phase output

Case 1 Case 3 Case 5 Case 7
. ™\ ' N 4 )\ 4 )\
BD96801 BD96801 BD96801 BD96801
Buckl 2A | . Buckl 2A [ . Buck1 Driver MOS Buck1 e eS|
(Internal FET) 2A (Internal FET) 2A (Driver MOS) 10A 10A (Driver MOS) 10A
— _ 20A
Buck2 2A Buck2 2A Buck?2 Driver MOS Buck?2 Driver MOS
(Internal FET) I 2A (Internal FET) I 2A (External Driver MOS) 10A > 10A (Driver MOS) 10A |
Buck3 4A ——— 4A Buck3 4A Buck3 4A —— 4A Buck3 4A —— 4A
— S8A
Buck4 4A — 4A Buck4 4A Buck4 4A — 4A Buck4 4A — 4A
LDO5~7 0.3A LDO5~7 0.3A LDO5~7 0.3A LDO5~7 0.3A
\ J - J - J - J
Case 2 Case 4 Case 6 Case 8
™ N 4 )\ 4 )\
BD96801 BD96801 BD96801 BD96801
Buckl 2A Buckl 2A Buck1 Driver MOS Buck1 Driver MOS
(Internal FET) (Internal FET) (Driver MOS) 20A 20A (Driver MOS) 20A
L 4A — 4A 40A
Buck2 2A Buck2 2A Buck?2 Driver MOS Buck?2 Driver MOS
(Internal FET) (Internal FET) (Driver MOS) 20A » 20A (Driver MOS) 20A
Buck3 4A ——— 4A Buck3 4A Buck3 4A Buck3 4A
— 8A — 8S8A — 8A
Buck4 4A — 4A Buck4 4A Buck4 4A Buck4 4A
LDO5~7 0.3A LDO5~7 0.3A LDO5~7 0.3A LDO5~7 0.3A
N J N J _ J _ J
© 2021 ROHM Co., Ltd. D ___ Main PMIC ___Sub PMIC Driver MOS
BD96801 BD96802 BD96340




Sub PMIC : BD96802QXX-C

BD96802 can be applied to supply core power of various SoCs by using multi-phase and Driver MOS.
Furthermore, it can be used in combination with the Main PMIC BD96801.
Integrated Buck DCDC2ch(5Ax2ch or 20Ax2ch)

Application Circuit

® Built-in 5A MOSFETSs or External Driver MOS selectable
for Buckl and Buck?2.

® Programmable power sequencer by OTP/I2C/EEPROM

® Switching Frequency selectable (2.25/4MHz)

@ Built-in protection (UVLO,0CP,O0VP,UVP,TSD)

® Built-in detection (OVD,UVD, Thermal Warming)

vvvvv

sssssss

Buckl
(5A)

-
]
P LI

O 33V o Built-in SYNC function (SYNC)

= Driver MOSf/:20A ¢ Internal Spread Spectrum OSC
® Sequence linkage with BD96801 is possible
® ASIL-D support

Key specifications

[
3¢S
J EEEE
e
g%

2%

z<
HEEE

0.5Vt03.3V
o Wﬁgg&%{w\ e Input voltage range :2.7V ~ 5.5V
——1 . river ' ® Operating temperature range  :-40°C ~ 125°C
] e, = I e Output voltage DC accuracy :+1.2%
E INTB E _m - Saf (Sm1)
__m:ERR - Safety Mechanism2 (SM2)
[ ] -resemmromosomo Package

UQFN40FV5050 5.0mm x 5.0mm 1.0mm
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Use Cases: Sub PMIC BD96802

The combination of Buck1&2 can be used in multiple phases.
Furthermore, Buckl and 2 can support up to 20A per channel by using Driver MOS.
It can be applied to more SoCs by combining with BD96801.

: 2 phase output

Case 1 Case 2 Case 3 Case 4
BD96802 BD96802 BD96802 BD96802
Buckl 5A > Buckl 5A || Buck1 Driver MOS Buck1 Driver MOS
(Internal FET) 5A (Internal FET) (Driver MOS) 10 — 10A (Dri\zr MOS) 10A
}-loA — 20A
Buck2 5A > Buck2 5A Buck2 Driver MOS Buck2 Driver MOS
(Internal FET) 5A (Internal FET) | | (Driver MOS) 10A [— 10A (Dri\ir MOS) 10A
Case 3 Case 4
BD96802 BD96802
BUCkl Driver MOS B Ckl Driver MOS
(Driver MOS) 200 [— 20A (Dri\l/Jer MOS) 20A
Buck2 Driver MOS k2 [ 40A
uc river Buc Driver MOS
(Driver MOS) 200 [— 20A (Dri\ir MOS) 20A
© 2021 ROHM Co,, Ltd. D ___ Main PMIC ___Sub PMIC ___Driver MOS
BD96801 BD96802 BD96340




Driver MOS : BD96340MFF-C Driver + MOSFET

BD96340 can be used in combination with BD96801 / BD96802, which is a 1-chip MOSFET and driver.
A flip chip PKG realizes low ON resistance and can supply a large current of 20A.

Application Circuit

- e AEC-Q100 Qualified

® Built-in MOSFETs of Max continuous current 20A,
oz ‘ VREGI5 H VREF HuVLoMNHWLoMN‘ peak 30A per ChaI‘II‘IEL
VREG15 | =

ot £ 1 ® Built-in protection (UVLO,0VLO,0OCP, TSD)

Ei ® Current Monitor Output(ISENSE)

® Die Temperature Monitor Output(TEMP)
o Automatic Phase Number Recognition Function

Package[ Tentative]
§ g 2 2 (TOP View) @ Input voltage range :2.7V ~ 5,5V
eerel [ [ ] [ D j D | e ® Operating temperature range :-40°C ~ 125°C
N o ® Quiescent Current :0uA
- (:SW ® High Side FET On-Resistance :4mQ(Tentative)

J
viN )
- E|
Y
ISENSE ) C
ISET ) —
- 7y
Lj EXP-PAD
g = =
3 Z z z 5 z

“Flip Chip QFN
(23pin, 5.0mm x 3.0mm) P. 16

® Low Side FET On-Resistance :2.5mQ(Tentative)

EXP-PAD|
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CV2FS
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Buckz ‘: n
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Rohm =
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s toaa | ™ i .
Automotive, .
. . 88 ———> PMO5 ¢
industrial, Dual 1080p30 AEC-0100 Cvflow Cvflow cviflow ASIL-B ASIL-B
: HOR Automolive Quad HD inpm AKp60 H.264, Stereovicion H.26%, H.264 Cvilow l;'\.l‘flnu;
robotics Arm Cortex-A9  transceiver;  HDR, LFM H.265 AKp60 H.264, Quad Arm AS3  H.265, H.264 StereaVision s ": v - - N W
cameras LOWS, FOW receivens Arm Cortex-A9  Quad Arm ASS H.265 360 de-warp Cuad Arm AS3 H.265, H.264
CAN Bus Advanced ISP Quad Arm AS3 Advanced ISP 360 de-warp Quad Arm AS3
Cyber security  Advanced ISP Cyber security  Advanced 15 360 de-warp
Cyber security Cyber security Advanced 15P
Cyber security
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Application Example
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ROHM SerDes Roadmap

Camera
SerDes

Display
SerDes

3Gbps (2M)

BU18TM41-C
BU18RM41-C
BU18RM84-C

* SO 26262 FS implemented
MP Status

4.5Gbps (8M)

BU19TM41-C
BU19RM84-C
BU19RM82-C

*1SO 26262 Compliant

ES :’23/Jun
MP : ‘23/Dec

3Gbps (FHD)

BU18TL82-M
BU18RL82-M

*|SO 26262 FS implemented
* Daisy Chain

* MIPI-DSI / LVDS support

MP Status

BU19AT xxx
BU19ARXxx

*|SO 26262 Compliant
» Standardization

3G/6Gbps (2/8M)

BU18Pxxx

*|SO 26262 Compliant
 Standardization

* Ser + PMIC (Space Saving)

ES :'24/Q2 mipralliance | MIPI A-PHY
MP : 24/Q4
AA | Motion Link
/ 6Gbps (4K1K)
BU19HTL82/RL82 BU19AXxx
ES :’23/Q4 . .
MP : 24/Q2 | * ISO 26262 Compliant *1SO 26262 Compliant

All of Display SerDes support Daisy Chain function

» eDP/MIPI-DSI/LVDS support
*12S/TDM Support

6Gbps (4K1K)
BU19HFRLS82

*1SO 26262 Compliant
* LVDS support
*|12S/TDM Support

+ OSD Support (FuSa)

« Standardization

6Gbps (4K2K)

BU19Cxxx

*1SO 26262 Compliant
» Standardization

» Data Compress (1/3)
(VESA DSC V1.1)

@
| Year @ ~ 2021 2022 2023 2024 ~2026




ROHM SerDes Product Line Up

Confidential ]

Camera SerDes

Resolution Data

Rate (2 in 1) (4in 1) Under
Development

15M~ 12Gbps i ‘ BU19ARM41 ‘ BU19ARM42 ‘BU 19ARMS84

CSI-2 Planning

et r BU19TM41 ® BU19RM42 r BU19RMS84

CSI-2 @ (5026262 Compliarft

(ASIL-B)
MIPL BU18TM41A BU18RM41 BU18RM84
CSI-2

Display SerDes

New Produft
ol Data LVDS (oLDI) | miprDsI N 00 eDP |
esolution | 22 —sor i o= M o Wl o
@ @
12Gbps BU19ATXxx BU19ARXX
6Gb ®
pPsS BU19CTxx BU19CRxx
w/ DSC
m ? BU19HTL82 ’BU19HRL82 ? BU19HTLS82 ?BUIQHTLSZ
\/4 Mame product
2lane
720P m \_/;ame product
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Confidential ]

Why ROHM SerDes

m Variable Data Rate B Functional Safety
@ Low Power : -27% - Image sticking detection
@ Low EMI : -20dB - High traceability of transmission data
Competitor Display
A (Fixed Rate)
é Camera Module ECU
S ROHM T
9 (Variable Rate) :
(© 3Gbps Sensor
© , , Ser Des SoC Ser 5
o - - —> L es
; Optimize data rate -> Low Power (@) [H] CRC I
—- ' : > Resolution CRC CRC il P CRC
Target Resolution ’
/ /
[ /
A v
______________________________________ Display

1 Reduce EMI Level (@)

“““““/&“'/\'“'/R """ Confirm the transmission data by CR¢
é k > P. 25
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Rohm SerDes &1E{N{¥ (MP & Under Development, Promotion)

Confidential

TECHNOLOGY(GROUP)CO., Lta

[Only Accessible by SUNNY OPTIC/aad
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Rohm Market Efforts

Confidential

[Only Accessible by SUNNY OPTIC /iy

TECHNOLOGY(GROUP)CO., Lta

DDDDDD

© 2021
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Camera Module / Image Sensor

Image Sensor
Camera Module

o IMX728*
SUNNY 5z IMX390 IMX490 OX08B40*
Ofilm BRIEFE IMX390 ISX031 IMX490

_ IMX390
=
Truly =7 O\VD775 IMX490
Zongmu B 1SX021
IMX390
Sensing-world &= OV2311
OV9752
: OoVv2718
B% 25
ShineTech B3z GC2093
: OoVv2718
MABL
Brolink/Yeestek g5 SC120AT SC200A|
OXO01F10

BB

XSDM fE/IEEEEA SC120AT ISX031

Infiray 3e&

o Vrderdeveldgpment
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Ultrasonic Sonar AFE Market Trend

Automatic Driving Assist beyond Conner Sense and Parking Assist
ROHM to achieve future requirement for:
Increasing # of modules, Extended measurement range and High-speed serial interface

Corner Sense Parking Assist Automatic Driving Assist

71 ex.) According to Nissan

~—~—T soAs 1
ECU

Sonar
ECU

M ) M Under
. ass . ass . Development
System Requirement Production System Requirement Gl System Requirement

# of modules per vehicle : 4pcs # of modules per vehicle : 8pcs # of modules per vehicle : 12pcs
Distance : 0.2m ~ 3.0m Distance : 0.2m ~ 5.0m Distance : 0.15m ~ 6.0m

I/F : 1 wire (Parallel), 20kbps I/F : LIN (Serial BUS), 20kbps I/F : DSI3 (Serial BUS), 400kbps
I eaﬁfi%?fﬁaqud-omy Accessible by xxxxx

P. 30




Capability of Longer Distance Measurement

BD40012MUV : Type of Transformer-less Driving

v Built-in voltage booster circuit for 35V sensor drive l '

v Well reduced noise for 4.5m Long-distance measurement

20% advanced Drive Voltage for sensor

Competitor ROHM
30.0V 35.7V

BD40011MUV : Type of Transformer Driving

6.0m Long-distance measurement
due to 10% advanced Current Drive Capability than competitor

10% advanced Drive Current for sensor

Competitor ROHM
354mA 390mA

I é&%fi%ﬂﬁawd-omy Accessible by xxxxx

Advantage!
Over 4m detection

suitable for Parking Assist

Advantage!
Over 5m detection

Conforming to Driving Assist Rqmt.

P. 31




Capability of Shorter Distance Measurement
v Advanced Reverberation Reduction feature in Ultrasonic sonar AFE Advantage!
v" Achieved 0.2m short distance measurement for automatic parking '
Competitor ROHM BD40012MUV / BD40011MUV
Sensor drive waveform Sensor drive waveform
' ' 35\/ Emission
30V N 000 e . . : . ...... — 30Cm
c onventional Ringing 5 | Suppressed Ringing ! £
-8 € > 3 <> ____________ 8
2 e e ’ c TEmEmEmmmm—_m—
€ L ©
W MR s 4(1;
ov e ov -
Time Time
_4? 2000 4? 2000
&2 1800 r/ & 1800
9 1600 9 1600
S 1400 l?jt_attection £ 1400 Achieved 20cm 20cm measurement
1200 Istance o 1200
% 1000 30cm § 1000 jneasurement lb Conforming to
800 - -
;) 600 l o & { Automatic Parking Standard|
SRR T 5 o [emed R S
8 0 8 0 I
(a4 0 30 (a4 0 20 30 :
Distance [cm] Distance [cm] (‘. a
Measurement Waveform Measurement Waveform [ ol )
I ééﬁfi%ﬁ‘ﬁalq‘d-ow Accessible by xxxxx P. 32




Comparisons of characteristics

ROHIM

SEMICONDUCTOR

Confidential

Requirement

Block Diagram

ROHM

BD40011
Transformer Driving

BD40012
Transformer-less Driving

BD40013
Transformer Driving

BD40014
Transformer-less Driving

analog analog analog analog
39 ~ 56dB 39 ~ 56dB 39 ~ 72dB 39 ~ 56dB
PGA 2.4dB/step 2.4dB/step 2.4dB/step 2.4dB/step
digital digital digital digital
0 ~ 48dB 0 ~ 48dB 0 ~ 48dB 0 ~ 48dB
Long Distance .
Transformer-less driving X O X @)
Drivina Spec 168 ~ 354mA 15 ~ 30V 190 ~ 740mA 15 ~ 70V
9-p 6mA/step 13 step 64 step 32 step
ADC 10bit 10bit 12bit 12bit
Short Distance Echo Detection @) O O O
. Echo
ki Identification x X O O
High speed I/F I/F 1 wire 1 wire LIN LIN
Custom Logic CPU X X X X
Irreversible
Memory oTP OTP oTP OTP
Others Temp Sensor O O O O
VQFN20 VQFN20 VQFN20 VQFN20
PR G 4mm] 4mm] 4mm[] 4mm]

© 2021 ROHM Co., Ltd.
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Ultrasonic AFE Lineup M

Measurement range

P2P E524.09 BD40011
Transformer
LIN E524.14 BD40013
P2P E524.33 BD40012
Transformer-
Less

LIN E524.16 BD40014

@ 2021 ROHM Co., Ltd P.0O




Roadmap - Automotive Ultrasonic Sonar AFE

Market Requirement

Y2020

Y2021

Distance 0.2 to 6m

Y2022 Y2023

Distance 0.2 to 8m

Transformer-less Driving

Echo Identification

Function Safety

Roadmap

Long Distance

1
Sensor Drive 40V Sensor Drive 80V
ChargeI Pump
1

Charge Pump

Transformer Less

Short Distance - a2 Ringing Reduction
Technology ECU I/F P2P LIN
Echo Identification
Function Safety
BD40011MUV BD40013MU BD40020MUV

Product

Development

Transformer-Drive (0.2 to 6m)

BD40012MUV

Transformer-less (0.2 to 4m)

BD40014MUV

Transformer-less (0.2

ransformer-Drive (0.2 to 8m

DSI3 Slave/ASIL-B
Drive signal Coding
to 6m) Transformer-less (0.2 to 6m)
BD40050MUV
DSI3 Master/ASIL-B

I ééﬁfi%ﬁ‘ﬁalq‘d-ow Accessible by xxxxx

P. 35
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Confidential ]

What is OSD Function for functional safety ?

Issue in the current configuration
(Functional Safety)

Display

LemTmms

\ P L ’I(< N
SoC Ser €& > Des

©) BU92RTF82

()

Overlay the telltale

Issue

-SoC Error — Telltale Error
-SerDes transmission error — Telltale Error
-Need much SOC processing power

© 2021 ROHM Co,, Ltd. P. 38




Confidential ]

ROHM Panel Interface LS| Roadmap (OSDIHEEIC)

2019438 2022468 20235F-Q1
SBE SRR RS
3K Panel m 7K Panel

BU92RTF82-M BU92RE44-M BU92REF44-M
* SO 26262 FS implemented *|SO 26262 Support *1SO 26262 Compliant
* openLDI Input *eDP 2.7Gbps Input *eDP 2.7Gbps Input
* OSD Function Support * Touch Panel Connection * Touch Panel Connection
Support Support
©) - OSD Function Support [{l]

L

Pin Compatible

~ 2021 2022 2023~

© 2021 ROHM Co., Ltd. P. 39




. . . . Confidential
Data Monitor Function and Quick Start Function = e"t'a

SoC Data Monitor (IMC) + OSD Overwrite

1. Telltale Display from SoC 2. Check telltale by IMC Function System Power On SoC Output Start
(Pass) (5ms) (2s~10s

- .
| |/ System Power On Interface LS| OSD On  Soc Output Start

Telltale Compare success by IMC (5ms) (173ms) (281 s)

Quick Start Display

v

; -
3. Check telltale by IMC Function -» 4. Receive OSD commands

(Fail) from MCU (SPI I/F)

Incorrect telltale
\

\1}) F
|

Display OSD Character
(Fill Background)

N

Display by OSD characte
before SoC start up

14 Characters

Compare and fail detect by IMC

© 2@urpdkieterdupt Request (IRQ) to MCU P. 40
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Primary Switching Regulator N/N Line up

ROHM
Type Buck

Series BD9Pxx5xxx-C BD9P2x6xxx-C BD9Pxx8xxx-C BD9Pxx9xxx-C BD9PAXxx-C

Built-in FET Nch/Nch
freq 2.0MHz
*SSCG

v
Vout 0.8V to 8.5V 3.3V to 5V 0.8V to 8.5V 3.3V to 5V 0.8V to 8.5V 0.8V to 9.0V 0.8V to 9.0V

Nano Pulse Control™

BD9P135EFV-C
BD9P105EFV-C BD9P155EFV-C » BD9P109NUF-C
BD9P105MUF-C BD9P135MUE-C - - BDOP108MUF-C |, j\iiz1400kHz Selectable) -

BD9P155MUF-C

BD9P235EFV-C
BD9P205EFV-C BD9P255EFV-C * BD9P236EFV-C
BD9P205MUF-C BDIP235MUF-C * BD9P206EFV-C

BD9P255MUF-C

* BD9P309NUF-C
(3A)
BD9P305EFV-C BD9P308MUF-C .
3A/3.5A (2.2MHz/440kHz Selectable) - - - (2.2MHz/440kHz Selectable) >.<BD9g4g:;VIFF-C -
(2.0MHz/400kHz Selectable)
6A B B B B BD9P60SMFF-C * BD9P60IMFF-C B
(2.2MHz/440kHz Selectable)|(2.0MHz/400kHz Selectable)
% BD9PAOOEFV-C
B B B B B B % BDIPAO1MFF-C

* BD9P209NUF-C
% BD9P256EFV-C BD9P208MUF-C (2.0MHz/400kHz Selectable)

Output Current

© 2258, Spread Spectrum Clock Generator No mark...Available in the market *...In development X...In Planning P. 43

Co,, Ltd.




Primary 2.0MHz Low Iqg SMPS

BDI9PAOXxxxx-C

ROHIM
In Development SEMICONDUCTOR

© 2021 ROHM Co., Ltd.

Features

® Nano Pulse Control™ _//Nan0
® Integrated N-channel and N-channel output MOSFE" '}/ anc puise control

® Multi-phase operation between the ICs (12A x 2 = 24A capable)
® Spread spectrum function

® Integrated Power Good function

® External synchronization

® Built-in phase compensation

® Soft start function : 3.0ms (f = 2.0MHz)

® Selectable light load mode (LLM) or Forced PWM mode

® Selectable switching frequency

® OCP, SCP, TSD, OVP, UVLO

® AEC-Q100 Planned to be supported

Application Circuit

Cest

Vin BST —|
. VIN
L Vour
Sw L »
Cin EN VSNS
Reg1
R prm—
PGND PG

Pol——}— Cour

VREG FB

MODE FREQ_SEL R
FB2

Key Specifications

® Input voltage range

® Output current

® Output voltage

® Quiescent current

® Switching frequency

® Output voltage accuracy
® Shut down current

® Operating temperature

: 3.0V to 36V (Start up is over 3.5V)
: 12A (Max) at single

: 0.8V to 9.0V

: 100uA (Typ)

: 2.0MHz (400 kHz is also available)
:11.0%

: 0.7pA (Typ)

: -40°C to +125°C

High heat dissipation material
°o® Die bonding material

® oo °
Frame

High heat dissipation PKG

7.8 mm x 7.6 mm x 1.0 mm (Max)

!% Q NEW HTSSOP-B24

Small size

FLIP CHIP PKG
VFNxxFVxxxx

XX mm X XX mm x xx mm (Max)
Wettable Flank

Applications

® Cluster, meter panel, Car infotainment

® Automotive equipment
® Consumer power supply

*Designing/planning, spec, schedule etc. could change depending on the market trend. P. 44




Secondary Switching Regulator Line up

ROHM
Type Buck (1ch)

Series BD9Sx0xNUX-C BD9Sx1xNUX-C BD9Sx0xMUF-C BD9Sx4xMFF-CZ BD9Sx4xNUX-C BD9SA01xFx-C

VIN 2.7V to 5.5V

freq 2.25MHz

0.8V to VIN x 0.8V
Vout 0.8V to VIN 0.6V to VIN x 0.75V 0.5V to VIN x 0.8V 0.5V to VIN x 0.8V 0.75V to 3.3V
(303/402)

QFN 3mm X 3mm VFNO7FV2015A VFN14FV3035
Package SON 2mm X 2mm SON 2mm X 2mm QFN 3.5mm x 3.5mm 2.0mm X 1.5mm SON 2mm X 2mm 3.0mm x 3.5mm

BD9S012NUX-C (1.1V) ] ) ] )
BDIS000NUX-C BDISD11NUX-C (1.15V)

BD9S110NUX-C (1.2V)

BD9S100NUX-C BD9S111NUX-C (1.8V) - - X BD9S14xNUX-C -

BD9S201NUX-C . .
BD9S231NUX-C - BD9S200MUF-C X BD9S24xMFF-CZ X BD9S24xNUX-C -

BD9S300MUF-C , .
) - & BD9S303MUF-C X BD9S34xMFF-CZ % BD9S34xNUX-C )

BD9S400MUF-C _
- - BD9S402MUF-C % BD9S44xMFF-CZ ] _

Output Current

- - - X BD9S64xMFF-CZ -

12A

- - * BD9SA01Fx-C

© 2021 ROHM Co,, Ltd. No mark...Available in the market *...In development X...In Planning P. 45




Quick Load Transient Response

In Development

QuiCur™

ROHM Conventional
Co=22uF x 4

~Secondary DCDC converter ~ BD9S402MUF-C
BD9S402MUF-C

BD9S402MUF-C

3 R/ }"y"!-’_..,z'_.
RES == 0
C4l==] ,

Vour Vour Vour

- [50mV/div] [50mV/div] [50mV/div] |

) SN V' v=30mv N ¢ AV=25mV " W‘l’ AV:=40mV
lour /" lout e lout ™
[1A/div] | . [MA/div] | [1A/div]

Ll [} [P ——— P

VIN=5.0V, Vo r1=1.0V,lour =0A—2A (1A/ps)

VIN=5.0V, Vor=1.0V,lour =0A—2A (1A/us)

VIN=5.0V, Vo r=1.0V,lgur =0A—2A (1A/us)

New product can achieve quick load transient response with 2 size of capacitance !!

© 2021 ROHM Co., Ltd.
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Secondary 12A DCDC
BD9SA01FXX-C

In Development

Features

® Nano Pulse Control™

® P/N power FET integrated

® Compact flip chip package

® Forced PWM mode

® Integrated Power Good function
® OCP, SCP, TSD, OVP, UVLO

® AEC-Q100 Planned to be supported

/INano

Application Circuit

12A-15A DCDG

© 2021 ROHM Co., Ltd.

Key Specifications

® Input voltage range

® Output voltage range

® Reference voltage
® Output current
® Switching frequency

® Operating temperature

3.INTB|

: 2.7V to 5.5V (Maximum rating : 6V)
: 0.5V to 2.0V

1 +1.2%
: 12A (Max) / 15A (at peak)
: 2.25MHz

aNod ‘L

ms ‘9L

(
.

—
Nl )

Flip Chip QFN
18 pin, 0.5mm pitch, 3.5mm x 3.0mm (T.B.D.)

wettable Flank

Applications

® Cluster, meter panel, Car infotainment

® Automotive equipment
® Consumer power supply

: -40° Cto +125° C

*Designing/planning, spec, schedule etc. could change depending on the market trend.

P. 47




xx=Qutput Voltage yy=Package

Linear Regulator Family for Automotive

Red: in Development  Blue: in Planning

Nano Energy™ LDO ][

1ch LDO Series for Automotive

Voltage

[Low Quiescent Current LDO Series]

BD7xxL5yy-C

[ Standard LDOs ] Nano Cap™ LDO ]

n o C ap

[Low Quiescent Current LDO Series]

BD7xxL2yy-C
[Standard LDO Series]

[Low Quiescent Current and Small Type [Standard LDO Series] BD4xxM5yy-C
LDO Series] BD4xxM2yy-C BD4xxS5yy-C [Standard LDO Series]
BD7xxL05G-C BD4xxS2yy-C [Standard LDO Series] BD6xxM5yy-C
*0.05A output it BD6xxM3yy-C ) * i
42V to 50V ouputfiems b BD800MS5yy-C 1A output items
*0 1A outputy:ems BDgXXLZYY'C [Nano Energy™ LDO Series]
[Nano Cap™ LDO Series] BD9xxL5yy-C
?DQXXN1yy-C [Nano Cap™ LDO Series]
0.15A output items BD9xxN5yy-C
30V to 36V BD50FATMG-M BD3650FP-M BDxxCO0Ayy-C
BDxxGA3VEFJ-M
15V to 20V BDxxGA3MEFJ-C ggﬁ;gﬁ‘:"sg"'m BDxxGCOVEFJ-M
BDLO0A3yy-C vy
BDxxHA3VEFJ-M BDxxHCOVEFJ-M
1k BDxxHA3MEFJ-C BDXXHASVERJ-M BDxxHC5VEFJ-M
BUxxSD2MG-M
6.5V to 7V BUxxJA2VG-C [New Secondary LDO Series] BDxxIA5VEFJ-M BDxxICOVEFJ-M
’ BUxxJA2DG-C BUxxJA3DG-C BDO00OIASMHFV-M BD00JCOMNUX-M
BUxxJA2MNVX-C
%O%Q)Zégﬁwu?es specifications, and model names under development/planning may change depending on the market trend and developing situation. P. 48



. . . xx=Output Volt =Pack
Linear Regulator Family for Automotive PR R

Red: in Development  Blue: in Planning

Voltage Tracker Series for Automotive [ ., Standard LDOs ]
| Vin/lo | 005A | 007A | 025A | 040A
45V to 50V BD42500G-C BD42540FJ-C BD42530FPJ/FP2/UEFJ-C
Multi-Function LDO Series for Automotive [ Multhfunetion [ROs ]

e

[Multi-Function Standard Series]

BD3010AFV-M .5V LDO + 4.25V RESET + WDT(T/0) [Multi-Punction Standard Series]

: : BD3020HFP-M : 5V LDO + Adjustable RESET + WDT(T/0)
BD4269FJ/UEFJ-C : 5V LDO + 2ch Adjustable RESET BD3021HFP-M . 5V LDO + 4.50V RESET + WDT(T/0)
[Multi-Function Nano Series] BD4271HFP/FP2/EFJ-C : 5V LDO + 4.65V RESET + WDT(T/0)
45V to 50V BD9xxF2yy-C : 3.3V / 5.0V /Adj. LDO + RESET + WDT(T/0) BD42754HFP/FP2-C - 5V LDO + 4.62V RESET
[Low Quiescent Current Series] [Multi-Function Nano Series] :

. \ \\ ' 5 V< ’ RESET: Voltage Monitoring and Reset Function
WDT + RESET Series for motive Y /4 / WDT: Watch-Dog-Timer Function
D e e oo Tmer)

W: Window-type (Watch-Dog-Timer)
BD87BxxFVM-C : 2.3V to 4.6V Fixed RESET +WDT(T/0)

BD37BxxFVM-C  : 2.3V to 4.6V Fixed RESET + WDT(T/0O)

40V BD87B00FVM-C  : Adjustable RESET +WDT(T/0)
BD87BxxG-C : Adjustable RESET +WDT(T/0)
BD87Cxxyy-C : 2.3V to 4.6V Fixed RESET +WDT(W)

%’ng)zégﬁg&ﬂu?gé!‘tgpecifications, and model names under development/planning may change depending on the market trend and developing situation. P. 49




Extensive Package Lineup to Match Thermal Design RO

Confidential

Classification VSON008X2020 HVSOF6 SSOP5 SOT223 HTSOP-J8 HRP5/7 TO263
TO252-3 o
FP TO263-3
TO252-5 HFP5
ROHM | Product EVSIeN[o[el
Name code X2020 NUX | HVSOF6 | HFV | SSOP5 G SOP-J8 | FJ SOT223-4 FP3 | HTSOP-J8 | EFJ | T0O252-J5 FPJ HFP TO263-5 FP2
MTozszs-s
FPS HFP7
I 1025255 T0263-7
Package e@ ' f;} ' ! 'gg
Small Package Size -with certain excepti
Size
2.0mm x 2.0mm 1.6mm x 3.0mm 2.9mm 4.9mm 6.53mm 4.9mm x 6.0mm 6.5mm x 9.5mm 9.395mm 10.16mm
x 0.6mm x 0.75mm X 2.8mm X 6.0mm X 7.00mm FPJ: 6.6mm x 10.1mm x 10.54mm x 15.10mm
Heat Dissipation Performance
Oja
77.1°C/W 65.2°C/W 185.4°C//W 76.9°C/W 70.5°C/W 33.3°C/W 23.3°C/W 22.0°C/W 20.3°C/W

(Nete?) [][][] at the end of series name indicates the product packaging.
e.g., Series: BD733L2[1[1[]-C, Package: HTSOP-J8 — Product name: BD733L2EFJ-C

(Note2) Bja is representative value measured using 4-layer board (Rohm standard / JEDEC Compliant). Confirm datasheet of each product for details regarding
measurement conditions and thermal resistance values. In addition, the characteristics may differ depending on the actual board. To calculate junction P. 50

© 2021 ROHM Co., Ltd.
temperature in more detail, confirming using actual machine is necessary.




8ch 12bit SAR A/D converter Under

BD79104MUF-M Developme
-AEC Q100 Qualified 1o e
-8 input chann_els i — Lz
-1MSPS sampling rate e APPROYIMATION
-Low power consumption IN? | o
5V power supply 11.0mW (typ) [——lovoD
3V power supply 3.0mW (typ) CONTROL :ig;
-QFN16pin 3.0mm[] wettable flank package e = o
-Single-end input type — benD

«SPI™/QSPI™/MICROWIRE™ Compatible
/Q / P Characteristics

Package ROHM
PARAMETER
BD79104MUF-M

Power suppl Analog : 2.7~5.25V
PPl I0 : 1.65~5.25V
Operational temp. -40~+125C
Input channel no 8ch
Enlarged View
Resolution 12bit
Sampling rate 0.5M~1MSPS
DNL [LSB] -0.99~+1.0
VQFN16FV3030
Wettable Flank Package INL [LSB] -1.0~+1.0
3.0 x 3.0 x 1.0mm SINAD 73.0dB
THD -80.0dB

[ € SHfirRENGal '] Only Accessible by xxxxx P. 51




ECU

CAN-FD Transceiver BD41047FJ-C/HFN-C

© 2021 ROHM Co., Ltd.

YRR K HFER R
IBEE(EMC)/C&S(Inter Operability)
/VeLIO(TOYOTA) &MAEES

VEG /) WI—

DOMINANT

=1
iy

127 Lal

TIME-QUT

TED
&
UL

SLOPE

MODE
CONTROL

VREF
IREF

WAKE-UP
FILTER

COMMON
" VOLTAGE
DRIVER

,.Re{vss

T

f'l'm*’

RECEIVER

THORMAL

T 'E
AL
CONTROL [ . I8

N

BD41047FJ-C(SOP-J8)

BD41047HFN-C(HSONS)

ES release plan : Aug.2020 ES release plan : Oct.2020
MP ready plan : Dec.2020 MP ready plan : Feb.2021

Features of BD41047FJ-C/HFN-C

W 1SO11898-2:2016 standards compliant
B SAE J2284-1 to -5 standards compliant
W |IBEE test requirements
W C&S test requirements
m Vel IO test requirements
mVCC terminal : 5V
m VIO terminal : 3.3V or 5V
B CANH/CANL terminal : -42 to 42V
W Responded to low current consumption
by Stand-by Mode :
Max. 10pA (VIO) (TBD)
B Communication speed : to 5Mbps
m WUP(Wake-Up-Pattern)
(long filter time, timeout function)
® Dominant time-out function
W Fail Safe functions
Thermal Shut Down
Under Voltage Lock Out
m High EMC ability
m Package : SOP-J8 (JEDEC standard)

HSONS8

SOP-J8 HSONS8
4.9mm(W)x6.0mm(D)x1.65 mm(H)  2.9mm(W)X3.0mm(D)x0.6 mm(H)
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