Design Guide: TIDA-011055

100/1000Base-T1 TSN Connected Humanoid Motor

Control Reference Design

Description

This reference design features a 100/1000Base-T1
Single Pair Ethernet (SPE) with Time Sensitive
Network (TSN)-connected motor drive powered

by the Tl Sitara™ AM261x MCU, utilizing the
DP83TC815 or DP83TG721 PHYs to enable low-
mass routing directly through hollow humanoid robot
joints. Integrated onto a compact 70mm diameter
PCB, this platform combines three high-power-density
DRV7167 half-bridges GaN motor driver power
stages, a 500MHz dual-core AM2612 MCU control
stage, and AMCO0106 isolated delta-sigma modulators
to drive a robot joint (48V, 1TKW motor) with precision
real-time performance.

Resources
TIDA-011055

AM2612, DRV7167, AMC0106
DP83TC815, DP83TG721R
AM261x Motor Control SDK
AM261x IND-COMMS SDK
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Features

» By replacing bulky wiring with a single flexible
twisted pair, SPE slashes cable mass and volume
for seamless routing through hollow, high-mobility
robot joints. Compact design with highly integrated
ICs facilitating a 70mm diameter PCB

» High-bandwidth with Gbit TSN and precise time
synchronization with hardware time stamping for
real-time motor control

» Small form factor DRV7167 half-bridge GaN motor
driver power stage

» Precision phase current sense using 1mQ
shunt and the AMC0106MO05 functional isolated
modulator

Applications

* Humanoid robot joint motor control
» Collaborative robot servo drive

* Mobile robot motor control

* Robot communication module

» Servo drive power stage module
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.
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