CAN FD in humanoid robots

Gigadevice (China) offers microcontrollers for humanoid robots. They provide
multiple CAN FD protocol controllers, which can be applied, especially to arm

and leg joints.

Receiving orders exceeding 500 wunits from an
automotive customer, Zhiyuan Robotics (China)
started the mass production. The robotics industry in
China is shifting from demonstration applications to real
operational scenarios. In this wave of industrial upgrade,
Gigadevice has developed dedicated microcontrollers for
humanoid robots. They feature Cortex-M33 or Cortex-M7
cores. These MCUs (microcontroller units) implement CAN
FD protocol controllers based on Bosch’s CAN FD IP core.
The GD32 series is designed to be used for multi-joint
real-time motion control. The company’s analog portfolio
covers sensor signal-conditioning, motor driving, and
power management, which are optimized to be connected
to the offered MCUs.

Zhiyuan Robotics expects to produce several thousands
of humanoid robots in 2026. Yushu Technology, another
Chinese robot maker aims to produce over 5000 units
annually, including a lightweight version.

From dexterous hands via arm joints to
leg joints

Dexterous robot hands integrate typically 10 to 20 degrees
of freedom, dozens of tiny motors, and hundreds of sensors.
This requires powerful MCUs. The GD32H75E series of
microcontrollers (based on a 600-MHz Cortex-M7 core) is
designed for this kind of applications. It comes with three
CAN FD protocol controllers and eight UARTs (Universal
Asynchronous Receiver/Transmitter) ports.

MCUs controlling arm joints must also feature small
package sizes. Besides the above-mentioned GD32H75
series (8 mm x 8 mm), Gigadevice offers the GD32F505
series with two CAN FD ports and the GD32G553 series
with three CAN FD ports (both measuring 4 mm x 4 mm). As
the arm joint movement generates a significant heat, these
MCUs needs to feature a broad operating temperature range
and an EMI (electromagnetic interference) suppression
capability to ensure operational stability in environments with
strong magnetic interferences.

Leg joints must support the total chassis weight, while
managing dynamic scenarios such as walking, running, and
fail recovery. Consequently, drive systems employ high-
power motors with instantaneous torque outputs higher than
those of arm joints. This requires MCUs with exceptional
real-time control capabilities. The GD32H75E series is
suitable for such applications as well as the GD30DRE518
motor drive SoC (system on chip), which comes with three
CAN FD ports.
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The leg joint control units of Honor's "Lightning” robot
(winning a humanoid robot marathon) are equipped with
multiple GD32H7 microcontrollers with on-chip CAN FD and
external Ethercat interfaces (Source: Gigadevice)

Of course, these three sub-systems need to be
integrated into a distributed control system. For this purpose,
MCUs with multiple networking capabilities (e.g., CAN FD
and Ethercat) are required. Gigadevice offers the GD32C113
series (with two CAN FD ports), the GD32H75E series, and
the GDSCN832 Ethercat sub-device controller series to
implement communication nodes. hz
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