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OVERVIEW

LIBRARY FEATURES

— layered architecture

— Assembly code to do works which C language cannot do

— Some functions are written in assembly language and offer a C language interface
— Offer complete components to make a motor control system

— IAR EWARM is required

— Support full range of FM3 MCU

— Independent of the hardware platform

— Data format: fixed point

— A demo is shown as example which is to drive a low voltage BIDC motor

STRUCTURE

— Motor control library is specially designed for the application of motor control. It includes several
subrlibraries. Some basic components are put in the lower layers, and some advanced modules are put in
the higher layers (shown in below figure). All the funcfions in low and high layers can be called by users to

build your own motor control system.

BMCLIB l l AMCLIB

High layer
Function Library

UDELIB Middle layer
Module Library
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Component Library




UMOLIB FEATURE

COMPONENT LIBRARY
* Universal math operation library - UMOLIB
—Including the following operations
e Addition, subtraction, multiplication, division
* Absolute value, opposite value, rounding value, reciprocal value
® logic shift, rotational shift
® Qn format transformation
—Do the operations that cannot done by C language
* Satfuration operation

® logic and rotational shift

UMFLIB FEATURE

MODULE LIBRARY

e Universal math function library - UMFLIB
—Including the following operations
® Sine, cosine, fangent
e Arc-sine, arc-cosine, arctangent

® Square root, linear inferpolation, sign

BFLIB FEATURE

MODULE LIBRARY
® Basic functfion library - BFLIB
—Including the following operations
e Limit value fo a given scope
® Ramp output
® Hysferesis funcfion
® Integration
—Saturation is applied in the following function

® |ntegration
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UDFLIB FEATURE

MODULE LIBRARY

e Universal digital filter library - UDFLIB
—Including the following operations
* Average filter
e Sliding average filter

e Fast T-order filter

BMCLIB FEATURE

MODULE LIBRARY
® Basic motor control library - BMCLIB
—Including the following operations
e Clark, Park, inverse Clark, inverse Park transformation
* PID regulator
e SVPWM initialization and calculation

e Over-SVPWM initialization and calculation

AMCLIB FEATURE

FUNCTION LIBRARY
* Advanced Motor Control Library - AMCLIB
—Including the following operations
e Calculating delta angle by encoder
e Detecting hall position by look-up
e Detecting hall position and calculating rotor speed by inferrupt

® Sensorless estimator



DEMO HARDWARE FEATURE

HARDWARE
® The demo hardware is composed of the following parts:
— Botftom control board
e 24V dcbus voltage input
® Three-phase full-bridge inverter with discrete component
e Sampling by three shunts
® One threephase motor driving socket
® One hall sensor socket
® One encoder socket
® One MCU control board socket
— MCU control board
® One botfom control board socket

® One sysfem reset key

e One tunable resistor Bottom control board

e Two serial communication sockets

® One 20-pin Jlink socket MCU control board

® One 6-pin SPI socket
— BLDC motor (24V)
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MATH AND MOTOR CONTROL LIBRARY

DEMO SOFTWARE BLOCK DIAGRAM
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MATH AND MOTOR CONTROL LIBRARY

CONTACT US

CYPRESS HEADQUARTERS FOR MORE INFORMATION ON AUTOMOTIVE SOLUTIONS:

Cypress Semiconductor www.cypress.com/applications/automotive-solutions
Corporation

198 Champion Court CYPRESS EDUCATION—UNIVERSITY ALLANCE  TRAINING —WORKSHOPS /WEBINARS/ON-DEMAND

San Jose, CA 95134 USA www.cypress.com/university www.cypress.com/trainings
Tel: +1 (408) 943-2600

Fax: +1 (408) 943-6848
Toll-free: +1 (800) 858-1810 (U.S. on|y) ONLINE TECHNICAL SUPPORT CYPRESS ONLINE STORE

www.cypress.com/support www.cypress.com/cypress-store
WWW.Cypress.com

http://www.cypress.com/products
CYPROS® CERTIFIED CONSULTANTS CYPRESS DEVELOPER COMMUNITY™

www.cypress.com/design-partner-program www.cypress.com/cdc

ABOUT CYPRESS

Cypress delivers high-performance, mixed-signal, programmable solutions that provide customers with rapid timeto-market and exceptional system value.
Cypress offerings include the PSoC Programmable System-on-Chip, USB controllers, general-purpose programmable clocks, and memories. Cypress also
offers wired and wireless connectivity solutions ranging from its CyFi low-power RF solution, fo West Bridge and EZ-USB FX2LP contfrollers that enhance

connectivity and performance in multimedia handsets. Cypress serves numerous markes, including consumer, computation, data communications,

automotive and industrial. Cypress trades on the NYSE under the ticker symbol CY. Visit Cypress online at www.cypress.com.
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