Design Guide: TIDA-010992
Centralized Six-Axis Motor Control Using a Single DSP for
Humanoid Robot Hand Reference Design
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Description Features

» Compact design with highly integrated circuits (IC)
facilitates a PCB size less than 420mm?
Single real-time microcontroller (MCU) with three
CPUs to control six independent closed-loop field-
oriented control (FOC) for current, velocity, and
position

» High efficiency current monitoring and small
form factor of DRV8376 with integrated low-side
current-sense amplifier and integrated field-effect
transistors (FET)
Flexible communication interface option for chip-
to-chip communication, for example, Fast Serial
Interface (FSI), Universal Asynchronous Receiver-
Transmitter (UART), and Controller Area Network
with Flexible Data-Rate (CAN-FD)

This reference design uses a single TI C2000™
F28P65 microcontroller for industrial Ethernet motor
drives with six-axis control. The design uses a printed
circuit board (PCB) with less than 420mm? to drive

a humanoid robot hand. The design demonstrates

a small form factor and integrated platform. This
integrated platform uses six DRV8376 three-phase
motor drivers with integrated current sensing and
FETs. The platform includes real-time control using
the F28P65 with two 32-bit C28x Digital Signal
Processor (DSP) Central Processing Units (CPU)
and one Control Law Accelerator (CLA) CPU, all
running at 200MHz. System testing is in progress.
The software and full design guide become available

soon.

Applications
Resources . .

¢ Humanoid robot motor drive
TIDA-010992 Design Folder

* Robot communication module
TMS320F28P650DK, TPS650352-Q1  Product Folder

DRV8376, DP83826A, LMK3C0105 Product Folder
C2000WARE-MOTORCONTROL-SDK  Tool Folder
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C2000™ and TI E2E™ are trademarks of Texas Instruments.
All trademarks are the property of their respective owners.
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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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