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Background: Increasing Power Demand in Automotive ECUs
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Characteristics Many small ECUs Grouped by domain Zones + central compute

Shorter harness; SDV

Benefits Mature; modular Less wiring; lower cost (Software Defined Vehicle) -ready

Drawbacks Complex wiring Scaling limits Requires redesign

Current per
ECU

Approximately 0.2 A Approximately 6 A to tens A Up to approximately 120 A
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Requirements for Automotive ECUs

60,000

50,000 Radar

LiDAR
40,000

Domain . . B}
30,000 Controller These applications will

grow as ADAS evolves

20,000

10,000

Ol-_-_-_-_-_-_-m

o iion 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 The graph on the left was created by ROHM.

Even with the shift to central ECUs, the number of ECUs is expected to increase
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PMIC Solution Concept

Multiple SoC vendors have entered the in-vehicle infotainment and ADAS markets, each recommending a different PMIC —
Meaning any change in SoC typically requires a new PMIC as well

SoC Compatibility Overview
Application
Horizon Renesas | SemiDrive Tl Telechips NVIDIA Mobileye AMD
Infotainment v v v v v v
Cluster v v v
Radar v v v v v v
LIDAR v v v v v v
Camera v v v v v v v v
Sensor Fusion v v v v v v v

ROHM proposes a common PMIC solution that can be used
across different SoC manufacturers and application domains
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Concept of Discrete/PMIC Solution

Scalable Discrete Solution ROHM’s Scalable PMIC Solution

1. Voltage Monitor* 1. Main PMIC (4ch DCDC + 3ch LDO)
2. Power Sequencer* BD96805 series
3. Dual-Channel Buck Controller* (4-phase max) 2. Sub PMIC (2ch DCDC) BD96806 series
*Can also be used as a discrete solution. 3. Driver MOS
Low High Multiple High Next Reasonable ECU : Medium Power ECU : High Power ECU : Complex and
Performance Performance Performance Generation Main PMIC, Main and Sub PMIC Main PMIC and Driver High Power ECU :
1pc system 2pc system MOS, 2pc system 5-7pc system

m m |

goB oB | ‘o8 B8
XN XN XN XN ﬂ m ﬂ'ﬂ

SoC performance

| ROHM provides both discrete and PMIC
i solutions tailored to customer requirements
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Voltage Monitor . Dual-Channel Buck Controller

SoC

. Power Sequencer

Discrete LDO/DCDC
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Collaboration with SoC Vendors

For IVI/ADAS For IVI/CDC/ADAS

TEIECI’,’-IJS [ ROHM Press Release ]

ROHM supplies its PMICs in power reference
designs for Telechips’ next-generation cockpit
SoCs Dolphin3 (REF67003) and Dolphin5
(REF67005)

Dolphin 5 Dolphin 3

sy i

ROHM P/N: ROHM P/N:
BD96805Q15,16 BD96801Q50, 51
BD96806Q14,15,16,17

BD96811F30

g’g& [ ROHM Press Release ]
SemiDrive

ROHM and SemiDrive have co-developed a smart
cockpit reference design built around SemiDrive’s
X9M/E and X9SP automotive SoCs, incorporating
ROHM PMICs

ROHM P/N for X9SP:  ROHM P/N for XOM/E:
BD96806Q04, 05, 06 BD96801Q12
BD96811F44 BD9SAO01F80

ROHM

SEMICONDUCTOR

Reference Design P/N

For Telechips

SoC: Dolphin 3 REF67003

SoC: Dolphin 5 REF67005

For SemiDrive

SoC: X9SP REF68003

SoC: X9M / X9E REF66004

We also collaborate with a
broad range of SoC vendors
beyond these examples
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https://www.rohm.com/news-detail?news-title=2024-12_news_telechips&defaultGroupId=false
https://www.rohm.com/news-detail?news-title=2024-05-22_news_semidrive&defaultGroupId=false
https://www.rohm.com/reference-designs/ref67003
https://www.rohm.com/reference-designs/ref67005
https://www.rohm.com/reference-designs/ref68003
https://www.rohm.com/reference-designs/ref66004

Requirements for Automotive ECUs

North America

» Japan
Adopted OEM: 1 P

Adopted OEM: 4

‘d‘

' East Asia
Adopted OEM: 8

Europe
Adopted OEM: 1

0

J West Asia \

Design wins have been secured Adopted OEM: 1

with 12 SoC vendors.

ROHM'’s SoC power solution has already secured design wins worldwide!
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PMIC Solutions for Each SoC

Adoption

SoC
Vendor

SoC P/N

PMIC
Solution

ROHM

SEMICONDUCTOR

Tier 1 Reference
Ambarella | AMD AVNET | Mobileye Renesas TI Telechips Horizon SemiDrive
CV2FS |Spartan7| Artix? EQ6L Rear | Rear | ,\ve2a | D3 | D5 | ND | J2 | J3 | J5 | XoH |xom/E| xospP
Gen2 Gen3
M Q30 Q30 M m Q05 Q81 Q50 Q15 Q15 M Qo7 Q10 Q12 .
or or or
« B B |
Q03 Q04 Q82
or . Q18 Q10 [l Q03 .
V00
o]
o7 "
F30
Done Done Done Done Done Done Done — Done | Done | Done | Done — — Done —

Ml sposs01axx [l BD96803Qxx  [I] BD96806QXx [ | BD96S11Qxx
[l BD968020xx  [] BD96805Qxx  [] BD96340Qxx  [I] BDISAO1Qxx
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SoC PMIC / DrMOS Lineup List

SoC PMIC
Input Output Output Current Max. [A] = e
r ultl
Volt;age Volt;age VO VO VO VO VO VO MOS Phase Package
v v 5 (g L s e
Main | 2 BD96803Qxx-C 20| 20| 25| 25| 03| 03] 03 - - v - +150 UOENAE
Main | R BD96805Qxx-C 03t033 | 20 | 20 | 40 | 40 | 0.3 | 0.3 | 0.3 v v v - a1
Sub | ¥ BD96806Qxx-C 50 |50 | — | - | = | = | - v v - - UQFN40
LDO
03t033 | — | — | — | — |03
271055 56
- | = |lo02]02]| -
: 0.5t0 3.3
Main | pP BDO6811Fxx-C - - - - - v | F109% | vENss
BUCK 40 | 2 40 | 2 [%]
05t033 | + S 4 S -
BOOST | _ | . | _ | _ | _
4.0105.0 :
DrMOS

Input Output Peak

Voltage Current Channels  Package

Current [A]

V] Max. [A]
DrMOS | 28 BD96340MFF-C 271055 20 30 1ch VEN27
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https://www.rohm.com/products/power-management/driver-mosfet-ics/bd96340mff-c-product
https://www.rohm.com/products/power-management/driver-mosfet-ics/bd96340mff-c-product
https://www.rohm.com/products/power-management/driver-mosfet-ics/bd96340mff-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96803qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96803qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96803qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96805qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96805qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96805qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96806qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96806qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96806qxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96811fxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96811fxx-c-product
https://www.rohm.com/products/power-management/power-management-ic-for-system/automotive/bd96811fxx-c-product

In MP

Main PMIC: BD96805QXX-C

ROHM

SEMICONDUCTOR

BD96805 can be applied to various SoCs by using multi-phase and Driver MOS. Furthermore, it supports functional safety and the
output voltage/sequence can be set by OTP. Integrated Buck DCDC4ch(2A to 20A x 2ch, 4A x 2ch), LDO2ch, LoadSW1ch

Features

Built-in 2A MOSFETs or External Driver MOS selectable for Buck1&2
Built-in 4A MOSFETSs for Buck3&4

Dual Phase Operation for Buck1&2 / Buck3&4
Multipurpose LDO for LDO5, 6

Load Switch or LDO selectable for LDO7 output
Programmable power sequencer by OTP/I2C/EEPROM
Switching Frequency selectable (2.25/4MHz)

Built-in protection (UVLO, OCP, OVP, UVP, TSD)
Built-in detection (OVD, UVD, Thermal Warning)
Built-in Q&A Watchdog, SYNC function (SYNC)

TUNE voltage range (+/- 310mV) 801:+/-150mV

ISO 26262 process compliant to support ASIL-D

UQFN48FV6060
6.0 x 6.0 x 1.0mm
Wettable Flank,
0.4mm pitch

Input voltage range :

2.7V to 5.5V

Operating temperature range :
-40°C to 125°C

BUCK Output voltage DC accuracy :
+12mV/ £ 1.2%

LDO Output voltage DC accuracy :
+20mV / £15mV/ £1.5%

Application Circuit

- 0.5Vto 3.3V
Integrated FET: 2A
Driver MOS: ~20A

0.5V to 3.3V
Integrated FET: 2A
Driver MOS:~ 20A

0.5V to 3.3V
4A

0.5V to 3.3V
4A

0.3V to 3.3V
0.3A

0.3V to 3.3V
0.3A

Load SW
0.3A

Or LDO 0.3V to 3.3V
0.3A

IH]
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In MP

Sub PMIC: BD96806QXX-C

ROHM

BD96806 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)

 Built-in 5A MOSFETs or External Driver MOS selectable
for Buck1 and Buck2

* Programmable power sequencer by OTP/I2C/EEPROM

» Switching Frequency selectable (2.25/4MHz)

* Built-in protection (UVLO, OCP, OVP, UVP, TSD)

* Built-in detection (OVD, UVD, Thermal Warning)

 Built-in SYNC function (SYNC)

* Internal Spread Spectrum OSC

+ Sequence linkage with BD96805 is possible

* TUNE voltage range (+/- 310mV) 801:+/-150mV

* 1SO 26262 process compliant to support ASIL-D

« Input voltage range : UQFN40FV5050
2.7V to 5.5V 5.0x5.0x 1.0mm

* Operating temperature range : Wettable Flank,
-40°C to 125°C 0.4mm pitch
+ BUCK Output voltage DC accuracy :

£12mV/ £ 1.2%

0.5V to 3.3V
Integrated FET: 5A
Driver MOS: ~20A

0.5V to 3.3V
Integrated FET: 5A
Driver MOS: ~20A
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In MP
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 package realizes low ON resistance and can supply a large current of 20A.

AEC-Q100 Qualified
« Built-in MOSFETs of Max continuous current 20A, ] TEMF'
peak 30A per channel. VN .
- Built-in protection (UVLO, OVLO, OCP, TSD) CVNT | |
« Current Monitor Output (ISENSE) | veeots [ weer |[uwovw]ovio vw]
T | TEMP

F

+ Die Temperature Monitor Output (TEMP) _VREG15
- Automatic Phase Number Recognition Function CYREGIS

T CPVIN

-
- | s
Key Specification Package : Contoler PR
OCP_PEAK =

Control _|

Input voltage range : Flip Chip QFN oo
2.7V to 5.5V 5.0x3.0x 1.0mm

serse | [LISENSE
GNDE ISET%

L

m
L
IS

» Operating temperature range : Wettable Flank,
-40°C to 125°C 0.5mm pitch
* Quiescent Current:
OpA TOP View
+ High Side FET On-Resistance : LI N R
9mQ MAX. =R
* Low Side FET On-Resistance : ) Ve
4mQ MAX. )

R_ISET

sense )

D)
o (LI
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In MP

Main PMIC: BD96803QXX-C

Built-in 2A MOSFETSs for Buck1 and Buck2
Built-in 2.5A MOSFETSs for Buck3 and Buck4
Multipurpose LDO for LDOS, 6

Load Switch or LDO selectable for LDO7 output
Programmable power sequencer by OTP/I2C/EEPROM
Switching Frequency selectable (2.25/4MHz)
Built-in protection (UVLO, OCP, OVP, UVP, TSD)
Built-in detection (OVD, UVD, Thermal Warning)
Built-in Q&A Watchdog, SYNC function (SYNC)
Internal Spread Spectrum OSC

ISO 26262 process compliant to support ASIL-D

UQFN48FV6060
6.0 x 6.0 x 1.0mm
Wettable Flank,
0.4mm pitch

Input voltage range :

2.7V to0 5.5V

Operating temperature range :
-40°C to 125°C

BUCK Output voltage DC accuracy :
+12mV/ £ 1.2%

LDO Output voltage DC accuracy :
£20mV/ £15mV / £1.5%

ROHM

SEMICONDUCTOR

Application Circuit

5 M ? I
vrests 2 || o v | [ o vk |
vRests 1 |

05Vto3.3V
Integrated FET:2A

" 05V103.3V
Integrated FET:2A

uuuuu

;
Control
\TEGTEE
SYNC_ADDEN2
4{
EEPROM
o M

05Vto33V
2.5A

ssssssssss

()

0.5Vto33V
2.5A

g
2

PPPPP

0.3Vt03.3V
: 0.3A

L

<
.
OSJ
'3 (28
2
ol 2
3|5
5
2
IIH
<]

sssss

o
<llell8
HIE

<

]

0.3Vto33V
0.3A

Load SW

0.3A
OrLDO0.3Vto3.3V
0.3A
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In MP

Main PMIC: BD96811FXX-C

Built-in 4.0A MOSFETSs for Buck1 and Buck3
Built-in 2.5A MOSFETSs for Buck2 and Buck4
Built-in 0.3A LDO for LDO5

Buck or Boost DCDC selectable for VOUT2
Buck or LDO selectable for VOUT3 and VOUT4
Gate control circuit for External NMOS SW
Multipurpose 8-bit SAR-ADC

Programmable power sequencer by OTP/I2C
Switching Frequency 2.25 MHz

Built-in protection (UVLO, OCP, OVP, UVP, TSD)
Built-in detection (OVD, UVD, Thermal Warning)
Built-in Q&A Watchdog, SYNC function (SYNC)
Internal Spread Spectrum OSC

ISO 26262 process compliant to support ASIL-D

VFN31FV5045
5.0x4.5x1.0mm
Wettable Flank,
0.5mm pitch

Input voltage range :

2.7V to 5.5V

Operating temperature range :
-40°C to 125°C

Output voltage DC accuracy :
+15mV / £1.5% / £1.2% Enlarged
BOOST Output voltage DC accuracy : View
+3%

ROHM

SEMICONDUCTOR

Application Circuit

BUCK: 0.6V to 3.3V
Integrated FET: 4A

BUCK: 0.6V to 3.3V
Integrated FET: 2.5A
OR
BOOST: 4.0V to 5.0V
Integrated FET: 1.0A

H SHDWN
[ — DISCHARGE
!

(o) ovP
| o o]
TW_CH SHDWN
DT

BUCK: 0.6V to 3.3V

Integrated FET: 4A
OR

LDO: 0.5V to 3.3V

Integrated FET: 0.2A

BUCK: 0.6V to 3.3V
Integrated FET: 2.5A
OR

LDO: 0.5V to 3.3V
Integrated FET: 0.2A

‘ o | :
=2 LDO: 0.3V to 3.3V
Integrated FET: 0.3A

H ]
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Notice

B The information contained in this document is intended to introduce ROHM Group (hereafter referred to as ROHM)
products. When using ROHM products, please verify the latest specifications or datasheets before use.

B ROHM does not warrant that the information contained herein is error-free. ROHM shall not be in any way responsible
or liable for any damages, expenses, or losses incurred by you or third parties resulting from errors contained in this
document.

B The information and data described in this document, including typical application circuits, are examples only and are
not intended to guarantee to be free from infringement of third parties intellectual property or other rights. ROHM does
not grant any license, express or implied, to implement, use, or exploit any intellectual property or other rights owned or
controlled by ROHM or any third parties with respect to the information and data contained herein.

B When exporting ROHM products or technologies described in this document to other countries, you must abide by the
procedures and provisions stipulated in all applicable export laws and regulations, such as the Foreign Exchange and
Foreign Trade Act and the US Export Administration Regulations, and follow the necessary procedures in accordance
with these provisions.

B No part of this document may be reprinted or reproduced in any form by any means without the prior written consent of
ROHM.

B The information contained in this document is current as of May 2026 and is subject to change without notice.

ROHM Co.Ltd.

R 0 H m 21 Baiin Mizosaki-cho, Likoo-bk,
Fyioto 81 5-H545 Japan

SEMICONDUCTOR
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