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Introduction: The Growth of Compact EVs and ROHM's Initiatives 

In recent years, compact EVs have expanded in urban transportation, last-mile delivery, and 

other applications. They mainly include two-, three-, and four-wheeled types and are attracting 

attention for daily mobility and commercial use due to their lower initial and running costs. Figure 

1 summarizes 2025 compact EV sales volumes by region and country in Asia, a key compact EV 

market, and forecast data for the 2035 electrification share based on IEA data. Two- and three-

wheeled EVs are spreading in China and India, while four-wheeled EV volumes are largest in 

China and production is increasing in India and Vietnam. EVs are projected to exceed half of 

sales in the 2W, 3W, and 4W segments by 2035. 

Figure 1: Compact EV sales volumes by region and country and Electrification Share Outlook 

Source: Prepared by ROHM based on the IEA's Global EV Outlook 2026 and Global EV Data Explorer 

 

At the same time, compact EVs cannot be realized simply by making the vehicle body smaller. 

Within limited vehicle space and battery capacity, they must deliver driving performance, safety, 

comfort, and usability. For example, they incorporate a wide range of electronic applications, 

including traction motors in the several-kW class that require high-efficiency operation, lighting 

systems that support safety, smart clusters that enhance comfort, and acoustic vehicle alerting 

systems (AVAS) that notify pedestrians of an approaching vehicle. 

For these applications, ROHM can propose a broad lineup of products, including MOSFETs, 

power supply ICs, speech synthesis LSIs, and LED drivers. In addition, through development and 

design in India and collaboration with the local semiconductor manufacturing ecosystem, ROHM 

is strengthening its ability to propose solutions for electric mobility, including compact EVs. This 

white paper organizes the design challenges required for compact EVs and introduces ROHM's 

solutions. 
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1. Overall Design Challenges in Compact EVs 

There are four major challenges in compact EV design. The first is making efficient use of 

limited battery capacity. Extending cruising range requires reducing losses across the entire 

vehicle, not only in the battery itself but also in the traction motor, inverter, power supply circuits, 

display system, and lamps. In compact EVs that handle large currents in low-voltage systems, 

the conduction and switching losses of the MOSFETs used in the inverter have a major impact 

on overall system efficiency and reliability. 

The second challenge is heat. In compact vehicles, the space available for boards, housings, 

and thermal structures is limited. Unless heat generated by inverters, LED lamps, and other 

circuits is suppressed, it can affect component life and safety as well as efficiency. Low-loss power 

devices, appropriate gate drivers, and packages designed with heat dissipation in mind are 

therefore important design elements in compact EVs. 

The third challenge is sound. Because EVs are quiet while driving, applications such as AVAS, 

which inform pedestrians that a vehicle is approaching, are required from a safety perspective. In 

addition, warning sounds, turn-signal relay sounds, and other in-cabin alerts are becoming 

increasingly electronic, increasing the number of applications that generate electronic sounds. 

The fourth challenge is balancing compact, lightweight design with cost. Compact EVs have 

constraints on component mounting space, wiring, board size, and cooling structures. To become 

widely adopted as practical mobility, they must also optimize cost as well as performance. As a 

result, design efficiency enabled by reference designs, modularization, and development support 

is required in addition to the performance of individual components. 

During actual design studies, ROHM's sales and FAE teams propose circuits and devices for 

each customer's design challenges, and ROHM also offers a free online simulator for quick power-

device selection after registration. 

Furthermore, beyond these design challenges, building a stable component supply system has 

become an important requirement in vehicle manufacturing. ROHM aims to contribute to the 

adoption of compact EVs by strengthening not only product technologies but also its development, 

design, and manufacturing ecosystem. 

 

 

2. Overview of ROHM's Proposed Solutions for Compact EVs 

ROHM does not simply provide individual components. The company supports manufacturers' 

system studies from the early stages of compact EV development, helping improve efficiency, 

functionality, and safety. As a concept model that brings these initiatives together, ROHM is 

creating a three-wheeled EV concept model at its design center in India. This concept model 

integrates ROHM’s compact EV solutions in a form close to an actual vehicle and serves as a 

demonstration platform for shifting from product-level promotion to system-level demonstrations 

and proposals. Although ROHM is not a vehicle manufacturer, developing the concept model 

enables the company to deepen its understanding of compact EVs and make more concrete 

https://www.rohm.com/simulator
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proposals to manufacturers. 

 

The three-wheeled EV concept model mainly incorporates the following demonstrations. 

- Traction motor + inverter: a traction motor drive demonstration that operates in conjunction 

with throttle input. 

- Smart cockpit: vehicle information and camera images are displayed on the main and sub 

clusters. 

- AVAS: vehicle approach warning sounds are played back using a speech synthesis LSI. 

- Lamp solution: headlamps and rear lamps are controlled by LED drivers, including 

animation lighting. 

Figure 2: Rendering of the Three-Wheeled EV Concept Model 

 

ROHM will exhibit this three-wheeled EV concept model at electronica India 2026, which starts 

on September 16, 2026. The following chapters introduce ROHM's solutions for compact EVs 

using block diagrams and other examples from the demonstrations installed in the concept model. 

 

 

3. Traction Motor: Extending Cruising Range and Enabling Compact Design 

through High-Efficiency Operation 

The traction motor and inverter are core systems that support the driving performance of 

compact EVs. In driving situations such as starting, acceleration, hill climbing, and regenerative 

operation, the power supplied from the battery to the motor must be controlled precisely. For this 

reason, it is necessary to improve inverter efficiency by enhancing MCU and gate-driver control 

as well as current detection accuracy. 
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Figure 3: Example 5.5 kW Inverter Configuration for the Three-Wheeled EV Concept Model 

 

The inverter in the three-wheeled EV concept model is designed for a 48 V power supply, which 

is common in compact EVs, and uses ROHM's 100 V, TOLL-package automotive MOSFETs. 

Because compact EV inverters must be small and lightweight, the MOSFETs installed in them 

require low on-resistance and compact packages. If MOSFET losses are large, battery power is 

lost as heat and the thermal design of the board and housing becomes more difficult. Selecting 

appropriate devices is therefore directly linked to extending cruising range and improving reliability. 

ROHM offers Automotive MOSFETs rated from 20 V to 100 V that feature low on-resistance. 

These AEC-Q101-compliant products contribute to high-efficiency operation in automotive 

applications such as motors and LED headlamps. 

ROHM is also strengthening its silicon MOSFET business from the standpoint of development 

and manufacturing capabilities. In December 2025, ROHM formed a strategic partnership with 

Tata Electronics, and in March 2026, it established a strategic partnership with Suchi Semicon. 

As the first step in this collaboration, Tata Electronics will assemble and test ROHM’s India-

designed automotive-grade 100V, 300A N-channel Si MOSFET in a TOLL package, targeting 

mass production shipments in 2026. Looking ahead, ROHM is considering outsourcing back-end 

manufacturing not only for discrete products but also for LSIs, and has begun technical evaluation 

toward mass production. These initiatives are not limited to the Indian market. They are intended 

to strengthen ROHM's development, design, manufacturing, and supply systems for electric 

mobility, including compact EVs. In addition to improving product performance, ROHM will 

continue working to build a supply system that can meet global demand. 

 

 

4. BMS / OBC / DC-DC: Charging and Power Conversion in Compact EVs 

Another important system that affects compact EV performance is the battery management 

system (BMS). A BMS monitors the state of battery cells and protects the battery from overcharge, 

overdischarge, overcurrent, temperature rise, and other abnormal conditions. Because it is 

related to cruising range, safety, and battery life, the BMS is an important block in compact EVs, 

https://www.rohm.com/products/mosfets/automotive?DrainSourceVoltage_num=-100.0|-60.0|-45.0|-40.0|-30.0|-20.0|-12.0|20.0|30.0|40.0|45.0|50.0|60.0|80.0|100.0#productFamily
https://www.rohm.com/news-detail?defaultGroupId=false&news-title=2025-12-22_news_tata
https://www.rohm.com/news-detail?defaultGroupId=false&news-title=2025-12-22_news_tata
https://www.rohm.com/news-detail?defaultGroupId=false&news-title=2026-03-03_news_suchi
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along with traction motor control. 

ROHM's automotive BMS solution web page introduces combinations of power supply ICs, cell-

balancing MOSFETs, and high-accuracy current detection solutions. In low-voltage compact EVs, 

the scale of the BMS changes depending on battery voltage, cell configuration, and output 

requirements, but the importance of current detection, charge and discharge control, 

communication, and protection remains the same. 

An on-board charger (OBC) performs power conversion during battery charging, while DC-DC 

converters are important applications that provide voltage conversion for each power rail in the 

vehicle. On its Topology Selection web page, ROHM provides recommended circuits and devices 

for various power conversion topologies. ROHM offers a broad lineup of power devices, including 

Si MOSFETs, IGBTs, and SiC MOSFETs, for highly efficient power conversion across a wide 

range of topologies. ROHM is also focusing on SiC module development, and since 2025 has 

been mass-producing X in 1-type HSDIP20 and DOT-247 packages that contribute to space 

savings in the PFC and LLC circuit sections of OBCs. 

 

 

5. Smart Cluster: Solutions that Contribute to Functionality and Safety 

Smart cockpit functions are expected to advance in compact EVs as well. In addition to basic 

meter-cluster functions such as speed, remaining battery level, driving mode, and warning 

indications, electronic devices for checking the vehicle's surroundings, such as e-mirrors that 

replace rearview and side mirrors, are also expected to spread. 

Figure 4: Example Smart Cluster Configuration for the Three-Wheeled EV Concept Model 

(Main Cluster + Sub Cluster) 

 

ROHM's display controllers for TFT LCDs support camera image display, scaling, image 

composition, image quality adjustment, OSD, and abnormality detection, contributing to the 

construction of automotive display systems such as meter clusters, CIDs, and e-mirrors. As the 

number of cameras and displays increases, video transmission paths, wiring, noise, and power 

consumption become challenges. ROHM also develops products such as SerDes ICs for 

automotive multi-display systems, the "BU18xx82-M" series, and SerDes ICs for automotive 

https://www.rohm.com/solution/automotive/xev/automotive-bms
https://www.rohm.com/topology
https://www.rohm.com/news-detail?news-title=2025-04-24_news_hsdip&defaultGroupId=false
https://www.rohm.com/news-detail?news-title=2025-09-16_news_sic-power-module&defaultGroupId=false
https://www.rohm.com/product-info/video_displaycontroller
https://www.rohm.com/news-detail?news-title=2022-10-27_news_serdes&defaultGroupId=false
https://www.rohm.com/news-detail?news-title=2022-10-27_news_serdes&defaultGroupId=false
https://www.rohm.com/news-detail?news-title=2022-10-27_news_serdes&defaultGroupId=false
https://www.rohm.com/news-detail?news-title=serdes-ics-and-pmic-optimized-for-automotive-satellite-camera-modules&defaultGroupId=false
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camera modules, the "BU18xMxx-C" series, which help simplify video transmission and reduce 

power consumption and noise. 

In displays, backlight control using LED drivers that leverage ROHM's analog technologies is 

possible. For example, ROHM's "BD94130xxx-M" LED drivers for automotive LCD backlights 

contribute to higher definition and lower power consumption in automotive displays through mini-

LED segmented control and local dimming. Compact EVs are often used in environments where 

visibility can be a challenge, such as under direct sunlight. ROHM's LED drivers can contribute 

not only to lower power consumption but also to improved display visibility, which is directly linked 

to safety. 

 

 

6. AVAS: The Sound Interface Required for Quiet EVs 

Because EVs are quiet at low speeds, pedestrians may not notice an approaching vehicle. 

AVAS addresses this challenge. AVAS is not simply a function that generates sound. It must output 

sound that is easy for surrounding people to recognize and not unpleasant, while adjusting volume 

and frequency characteristics according to vehicle speed and operating status. 

ROHM has developed automotive-grade speech synthesis LSIs for AVAS. By implementing 

speech functions in hardware, these LSIs can help ensure responsiveness and sound quality for 

vehicle approach warning sounds even when the system is under high load, using simple 

command control. Because multiple sounds can be output simultaneously, they can be used not 

only for vehicle approach warning sounds but also as a sound interface connecting the vehicle 

with people around it, including startup sounds, charging completion sounds, and warning sounds. 

Compact EVs are often used close to pedestrians and other forms of compact mobility, making 

sound-based alerts valuable from both safety and reassurance perspectives. 

 

 

7. Exterior Lamps: LED Drivers that Improve Visibility and Design 

Exterior lamps provide basic functions that inform surrounding people of a vehicle's presence, 

direction of travel, braking, and turn signals. Because compact EV bodies are small, lamp design 

that improves visibility from the surroundings is especially important. In recent years, multi-

channel LED control and animation lighting have also expanded the use of lamps for vehicle 

status indication and design expression. 

On its automotive lighting solutions web page, ROHM introduces solutions for various 

automotive lamps that combine LED driver ICs, MOSFETs, Schottky barrier diodes, TVS diodes, 

power supply ICs, MCUs, communication ICs, and other devices. Solutions centered on LED 

drivers that leverage ROHM's analog control technologies achieve both brightness and lower 

power consumption. 

https://www.rohm.com/news-detail?news-title=serdes-ics-and-pmic-optimized-for-automotive-satellite-camera-modules&defaultGroupId=false
https://www.rohm.com/news-detail?news-title=2023-07-19_news_led-driver&defaultGroupId=false
https://www.rohm.com/products/speech-synthesis-lsi/automotive-grade?SearchWord=22120&page=1
https://www.rohm.com/solution/automotive/led-lighting
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For compact EV lighting solutions, ROHM also offers the REF67013 / EV2W Light Control 

Module, a reference design for two-wheelers designed at a development site in India. This 

reference design introduces a lighting application that integrates AVAS in addition to headlamps, 

tail lamps, turn indicators, and animation lamps. 

Figure 5: REF67013 Demonstration Model for Two-Wheeler Lighting and AVAS Solutions 

 

 

Conclusion 

In compact EVs, challenges such as extending cruising range and improving safety and 

convenience must be addressed across the entire vehicle in a compact form. For the design 

challenges in each application, ROHM prepares not only individual devices but also solutions 

such as reference designs and various design tools. In addition, through development and design 

in India and collaboration with OSAT partners, ROHM is working to strengthen its manufacturing 

and supply systems so that it can respond quickly to the pace of development in Asian regions 

where compact EVs are expected to grow. 

Going forward, compact EVs are expected to develop in diverse forms according to applications 

and regions. In addition to improving the performance of individual products, ROHM will 

strengthen system proposals through actual demonstration platforms such as the three-wheeled 

EV concept model, contributing to higher efficiency, higher functionality, and improved safety in 

compact EVs. 

 

 

- Arm® and Cortex® are trademarks or registered trademarks of Arm Limited (or its subsidiaries) in the US and/or 

elsewhere. 

- EcoMOS™ is a trademark or registered trademark of ROHM Co., Ltd. 

https://www.rohm.com/reference-designs/ref67013
https://www.rohm.com/reference-designs/ref67013
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