. _English |
Junior (0-3 Years)

Embedded Engineer — FOC, Multi-Motor Control & Serial
Communication

Consumer Toy Robotics | Japan | 0-3 Years Experience

Consumer Toy Robotics Japan - Full-time 0-3 Years

We are developing the core motion control system for consumer toy robots, covering multi-joint
FOC drive and serial communication bus coordination. We're looking for an engineer passionate
about embedded control who wants to bring algorithms and multi-motor coordination to life in a
real product.

Responsibilities

Participate in embedded firmware development based on MCU (STM32 / ESP32, etc.),
handling low-level drivers and peripheral initialization

Assist in implementing FOC algorithms for brushless motors, including basic tuning of current,
speed, and position control loops

Participate in multi-motor coordination logic development; understand master-slave
architecture and basic multi-axis synchronization

Implement serial communication protocols (UART / RS485 / TTL) for data transmission and
command parsing with host controllers

Support basic CAN bus communication implementation; understand frame structure and multi-
node communication

Handle sensor data acquisition (encoder, IMU, current sampling) to feed control algorithms

Participate in RTOS task scheduling and interrupt management to ensure real-time multi-motor
concurrency

Support hardware bring-up with PCB engineers using oscilloscopes and logic analyzers
Write and maintain firmware documentation and test cases

Basic requirements

Bachelor's or Master's in Electrical Engineering, Automation, Computer Science, or related
field

Familiar with C / C++ embedded programming; understanding of interrupt mechanisms,
register operations, and memory management

Understanding of brushless motor principles and basic FOC control framework (Clarke / Park
transforms, SVPWM)

Foundational PID control knowledge; understanding of basic control loop tuning

Familiar with serial communication protocols: UART / RS485 / TTL, frame structure design and
parsing

Basic understanding of CAN bus principles and frame structure

Familiar with common peripheral interfaces: SPI, 12C, PWM, ADC, timers

Japanese N2 or above, or good English communication skills



Preferred
* Hands-on development experience with STM32 / ESP32; familiarity with HAL or LL libraries
* Project or competition experience with multi-motor or multi-joint control (e.g., RoboMaster)
+ Basic knowledge of FreeRTOS task scheduling and semaphore mechanisms
» Experience designing Modbus or custom serial protocols
» Experience using Python / MATLAB for data analysis or algorithm simulation



Senior / Mid (3-7 Years)

Senior Embedded Engineer — FOC, Multi-Motor Control
& Serial Communication

Consumer Toy Robotics | Japan | 3—7 Years Experience

Consumer Toy Robotics Japan - Full-time 3-7 Years

We need an engineer who can lead multi-axis FOC motion control architecture, design reliable
serial communication bus solutions, and deeply integrate control algorithms with mechanical
structures — delivering precise, smooth, and coordinated multi-joint motion in consumer robots.

* Lead MCU-based embedded control system architecture: boot flow, RTOS task planning,
communication protocol stack, and safety mechanisms

* Independently design and optimize multi-axis brushless motor FOC: current loop bandwidth,
flux weakening, disturbance rejection, and torque ripple suppression

» Design multi-motor coordination solutions: master-slave timing sync, multi-axis interpolation,
load balancing, and fault protection strategies

» Lead serial communication bus architecture (UART / RS485 / CAN): define custom protocols,
frame structures, handshake mechanisms, and error retransmission strategies

» Develop joint-level motion control algorithms: position planning, velocity feedforward, torque
control for precise mechanical linkage

» Lead control parameter identification and system modeling; build combined motor +
mechanical load dynamic models

+ Establish embedded software development standards; drive code review, unit testing, and
version management

» Lead firmware OTA upgrade design to ensure long-term product maintainability

» Collaborate deeply with mechanical and PCB engineers to define sensor placement, drive
interfaces, and real-time requirements

» Mentor junior engineers; participate in technical reviews and patent filing

Basic requirements

« Bachelor's or above in Electrical Engineering, Automation, or Computer Science; 3+ years of
embedded development experience

» Expert C / C++ embedded development; full firmware architecture capability from driver layer
to application layer

» Deep understanding of FOC: Clarke / Park transforms, SVPWM, current sampling and
reconstruction, flux weakening

» Multi-axis motor coordination experience: master-slave sync, multi-axis interpolation, and real-
time scheduling

» Expert serial protocol design: UART / RS485 / TTL; independently design frame protocols;
handle packet sticking, loss, and retransmission

 Proficient CAN bus communication; understanding of CANopen / custom protocol node
management and real-time guarantees



+ Proficient RTOS usage (FreeRTOS / ThreadX); multi-task concurrency scheduling and
resource management

» Deep MCU peripheral expertise: advanced timer PWM, DMA, synchronized ADC sampling
» Consumer product embedded system mass production experience
+ Japanese N2 or above, or fluent English

Preferred
» Full motion control system development experience for multi-joint robots or collaborative arms
» Familiarity with EtherCAT / CANopen industrial real-time communication protocols
* MATLAB / Simulink modeling and code generation (Embedded Coder) experience
+ Familiarity with functional safety IEC 61508 development processes
* Relevant invention patents or control algorithm publications
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