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EV system Management Unit

Motor Drive Unit

Battery Management System

ü ����������
	�&/ ��������$*��
System proposals for the growing needs for electrification around the world
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Electric Motorcycle System Concept                                                           

Ø +/"/2	.��
Motor drive and regeneration

Ø ��
�
Vehicle control

Ø (#$,/
�
Battery control
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ü �"�Q�(�3EO?�%<��02KRARFM>JLGCE
High efficiency and High precision torque control 

1.1 2!���
KRARFM>JLGCE
Motor Drive Unit for Electric Motorcycle

� � Function
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This motor driver unit drives the motor according to its self-
calculation of the output torque value based on the rider’s throttle 
operation. It also performs regenerative control to the battery during 
deceleration.
Highly efficient power control is achieved by monitoring battery 
voltage, current, temperature, and remaining capacity, as well as 
motor current, speed, and temperature.
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1.2 2)����V]K]NXFRWOLM?��
Features of Motor Drive Unit for Electric Motorcycle

ü 	*!\	/
\�3V]K]�.<�+0'$%
High efficiency, High precision, Widely motor control and compact, lightweight 
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Procurement of local component

Compatible with various motors and angle 
sensors

High-efficiency, High-precision motor control

Waterproof, vibration resistance
w/ hollow structure

SPMSM: Surface Permanent Magnet Synchronous Motor
IPMSM: Interior Permanent Magnet Synchronous Motor
IM: Induction Motor

Ø TGMY�.D�1<9;�4�.>AB6	*!6
	/
MYG�.D��
Field control based on vector control achieves High-efficiency  
and High-precision torque control

Ø 7@8@=V]K]62
I[H]>� 
5� #�V]K]�SPMSM6IPMSM6IM

Compatible motors: SPMSM, IPMSM, IM
52
I[H]�ZJYQ6MR6U]Y

Compatible angle sensors: resolver, MR, Hall

Ø �"$%D,�90'�D��
��
&>�C:;�-=�
��?�(
Achieves weight reduction by adopting a hollow structure
Procurement of optimal local component for
the production area

� � Features
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Specifications of Motor Drive Unit for Electric Motorcycle

3<6/ Specifications
	��� Rated Output 3.0kW
	��"�$
Rated Power Supply Voltage

96V((+��96V w/ Isolation

��	����
Maximum Rated Phase Current 

160Apeak/120Arms

8?.9D%
 Driver MOS-FET (3:?A@�180)
3-parallel 18 pcs.

'��� Angle Detection =D@%
� �A5@9CMR���
Hall Type  Note: Resolver, MR Possible

���� Current Sensing 2>B7� Shunt Resistor Type

��'��)&
Electrical angular velocity range

�3800rad/s

1.4 Dimensions 240x160x60mm (Body)
�� Weight 1500g

�#! Protection level IP67�� Up to IP67

* � Vibration resistance 5G�� Up to 5G 

160mm

240mm

60mm

Output density: 1.51W/cm3
�����1.51W/cm3
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ü $!@���G�417D8D@�(6��@��YVN[bT]URT
Vehicle management unit for and various controls with abundant input / output

2.1 2"�
�	MOSZYVN[bT]URT
System Management Unit for Electric Motorcycle

� � Function

^JQd.�>����A�:=\dPdT_KG)�91
XadLbT`d_]URTC
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Motor torque is calculated according to rider operation and vehicle 
conditions, and instructions are given to the power control unit.
It also controls the power source to activate vehicle-mounted units, 
controls auxiliary equipment such as anti-theft devices and lights 
and controls the battery charger.
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2.2 2!�
��;=@EDC<FJAHB?A4��
Features of System Management Unit for Electric Motorcycle

ü ���'�>GJCI��	1,6-62�
��3����
Multi-function, multi-cannel input / output for various electric vehicles

ü �
��4��54&%
Contribution to the safety of electric vehicles

������Wide variety of input / output

�� Input
�1�� Switch � � Pulse ��!3 Analog
34ch 18ch A/D 50ch

�� Output
�1�� Switch � � Pulse H-Bridge
46ch 31ch ��� 2Units

�	 Communicate
CAN LIN UART
��� 3Units ��� 1Unit ��� 1Unit

���2 Specifications
�1� Size 187mm�143mm�48mm



Weight 695g

� � Features

Ø " 2��	9�*0+8',6-62�
��
�3&%
A wide variety of input / output contribute to the development of 
various electric vehicles

Ø ������(ISO-26262)3�$./��#���378'
�
�4��3&%
Compliant with ISO-26262 functional safety standard
Highly reliable design contributes to the safety of electric
vehicles
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Compact, lightweight and high-precision Battery Management System

3.1 2C����ZTU_d[XP]bVOQU\
Battery Management System for Electric Motorcycle

���@50;GF_SK\JLbZTU_dA6�,c��c
/���9DZTU_d�#H
8MbVad`^WTV?=7
R`�,RbNd�ZTU_d�!$+�3�RbNd?"�
;G6�-�$+@CEZTU_d��H�� @�:	<6
���A+2O(H)�<6���*�@41<B=7

This is a control unit that monitors lithium-ion batteries installed 
in electric vehicles based on voltage, current, and temperature 
information.
It consists of a cell voltage sensor , battery status management , 
and leakage sensor, and high-precision management maximizes 
battery performance, expands the cruising range of Electric 
Motorcycle, and contributes to CO2 reduction.

� � Function
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3.2 27%�'�`Z\eia^Vcg]UW\bK*�
Features of Battery Management System for Electric Motorcycle

ü 2>�Yf%=I0JLM
(%:.E2+U�JLM�9h?5�O� 
High-precision cell voltage monitoring expands SOC and achieves compactness and weight reduction through high integration

* � Features

���%=C�K2>��JLN`Z\eiE�B@ 
(%�K:.
Expansion of battery use range(SOC) by increasing voltage detection accuracy

Ø 1)KYfO2>�JC�GN%��4-P
Electronic circuit technology for high precision detection of individual cells

Ø YfK`d[RO.!GN-P
Technology to correct cell variation

�
���
Overcharge

�
���
Overdischarge

Voltage

Battery capacity

�����	
Battery characteristic curve

C�>�/
Low detection
accuracy

C�>�2
High detection
accuracy

������
Use possible area

������
Use possible area


(% ���)

C�CS�
Low detection
error

C�CS.
High detection error

���Yf%=I0�4K2+U�
High integration of cell voltage monitoring circuits

2+UI0IC
Highly integrated monitoring IC

<DSiW
Resin case

Ø I0Yf"OFK
%#1HJLM

%�";$I	%�TQX�)A�

By IC combination of the number of monitoring cells difference
reduction of IC number and ECU size increase


