
Breakthrough InstaSPIN™-FOC 
motor control technology is here!

www.ti.com/instaspin-foc

InstaSPIN-FOC technology enables designers to identify, tune and fully control any type of three-phase, variable-speed, synchronous 
or asynchro nous motor in just minutes. This new technology removes the need for a mechanical rotor sensor by using TI’s new soft-
ware encoder (sensorless observer) algorithm, FAST™ (fl ux, angle, speed and torque), embedded in the read-only-memory (ROM) of 
Piccolo™ micro controllers. This enables premium solutions that improve motor effi ciency, performance and reliability in all variable-
speed and variable-load applications.

Motor ID

• No datasheet required!

• One time parameter identification

• Optional on-line feature can track

changes and provide compensation

during operation

Field Control

• Weakening allows for the rotor to

obtain higher speeds than designed

• Boosting allows for higher torque than

designed

System Flexibility

• Supports all main 3-ph motor types

• Control torque, speed+torque, angle,

and flux

• Full FOC in ROM for simplicity

• Full customization for expert users

• All source besides FAST provided in

MotorWare™ software projects and

new motor control library
Control Loop Tuning

• Current PI gains set from motor

parameters

– user may adjust if using ROM

– or use own controllers

– MTPA for most motors

• Speed PI gains chosen for evaluation

– user tuned to meet performance goals

– or use own controller

• PowerWarp™ Technology

– optional mode for induction motors

– minimum current use at all times

FAST™ Software Encoder

• Universal 3-phase motor sensorless

observer

• Encoder-like performance

PowerWarp™ Technology

www.ti.com/powerwarp

14-Month Field Trial

• 80%+ savings vs. Triac

• 45%+ savings vs. standard FOC
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FAST™ Software Encoder (Sensorless Observer)
• Universal 3-phase motor software encoder supports

•• Synchronous (BLDC, SPM, IPM)
•• Asynchronous (ACI) motors
••  Unique, high-quality feedback signals for use in control 

systems

• Performance
•• Tracks below 1 Hz
•• Tracks through zero on speed reversals
•• Stable feedback to control system when rotor is at zero speed

• Motor parameters
•• Relies on fewer parameters than other observers
••  Off-line commissioning learns the needed electrical motor parameters
••  Optional on-line observer tracks parameter changes to ensure estimation accuracy over 

time and temperature

• Tuning
•• No tuning of the observer required

Included in ROM on select Piccolo™ MCUs, with software API

InstaSPIN

FOC
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•  FAST is always called 
from ROM

•  Full InstaSPIN-FOC 
system (torque or 
speed+torque) may 
be called from ROM

•  Source also provided 
for FOC to call from 
user memory

•  Any custom system 
may be developed 
using feedback from 
FAST

F
Rotor Flux
•  High integrity signal for 

stable fi eld control

A

Rotor Angle
•  Locks within one electrical 

cycle of rotation
• Stable through zero
• Robust under dynamics
• Recovery after stall events

S

Rotor Speed
•  Mechanical and electrical 

speed estimations 
• Near zero phase lag

T

Rotor Torque
•  Accurate for load 

monitoring, fl ow rate, 
unbalanced load, motor 
diagnostics

FAST Algorithm
™
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity
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