
Application Brief
Sensing in Humanoid Robots

Explore Texas Instruments’ portfolios of current, position, temperature and environmental sensors covering 
motor control, tactile sensing, and system health monitoring needs in your humanoid robot designs!

Position sensors enable the sense of touch and pressure.

Optical sensing enables positioning recognition with LEDs in robotic fingertip.

Current sensing provides input power monitoring on all joints.

Humidity sensing provides gas sensor calibration for battery thermal runaway.

Motor Control

BenefitDescriptionDevice

PWM rejection for phase current sensing-5V to 110Vc bidirectional ultraprecise current sense amplifierINA241A

Integrated shunt resistor saves board space; PWM rejection for phase current sensing110V, 75Arms 400µΩ integrated shunt current sense amplifierINA790A

System Health

BenefitDescriptionDevice

Small 1.2mm × 1.3mm size with integrated
shunt saves PCB space

40V, 15Arms 2mΩ integrated shunt
digital power monitor

INA700

Integrated shunt resistor saves PCB space85V, 35Arms 800µΩ integrated shunt
digital power monitor

INA740

BenefitDescriptionDevice

High sensitivity and dynamic rangeHigh speed (600µs-800ms) ALSOPT4001

BenefitDescriptionDevice

Does not require magnets and provides immunity to magnetic stray -fieldsInductive Position Sensor Front-End With Sin/Cos InterfaceLDC5072

High frequency operation, minimal orthogonality error with low latency (<2µs),
extended 360° range, or low power turns

High-precision analog AMR angle sensor with 360° angle range
(TMAG6180-Q1) or integrated turns counter (TMAG6181-Q1)

TMAG618x

BenefitDescriptionDevice

Ultra-small size enables increased and
continuous spatial resolution

3D linear Hall-effect sensor with I²C
addressability in a WCSP

TMAG3001

BenefitDescriptionDevice

Real-time gas sensor calibration±0.5%RH humidity sensor; 4s responseHDC3020

BenefitDescriptionDevice

Linear output without external calibration±2⁰C analog temperature sensor (10mV/⁰C)LM50

Direct HV FET contact; <4s response3kVRMS integrated isolation temperature sensorISOTMP35

Tactile Sensing

Current sensing provides accurate phase current sensing for motor control feedback loops, high -side sensing for short to
ground and low-side sensing for short to motor.

Position sensing provides precise feedback on position and movement of joints and actuators, enabling accurate
real-time motion control.

Temperature sensing provides motor over-temperature protection and operation closer to thermal thresholds.
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Resources
INA241A Product Folder
INA790A Product Folder
LDC5072 Product Folder
TMAG6180-Q1 Product Folder
TMAG6181-Q1 Product Folder
LM50 Product Folder
ISOTMP35 Product Folder
TMAG3001 Product Folder
OPT4001 Product Folder
INA700 Product Folder
INA740 Product Folder
HDC3020 Product Folder
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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 TI 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. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you fully 
indemnify TI 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 TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable 
warranties or warranty disclaimers for TI products. Unless TI explicitly designates a product as custom or customer-specified, TI products 
are standard, catalog, general purpose devices.
TI objects to and rejects any additional or different terms you may propose.
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