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2. KB A

PID & INBEES - AT PID_Example.c -

#include "PID_Example.h™

/*
& @brief PID(Proportional-integral-derivative) control function
*
* @param[in] C The variables of PID controller, inculding Kp, Ki, Kd,
integral buffer and output limit
v @param[in] i32 Cmd The command input of PID controller.
v @param[in] i32 Feedback The feedback of PID controller.
*
& @return Output of PID operation
*
v @details Output = (command-feedback)*[PID operation].
& The arithmetic operations is fixed-point in Q15.0 format
& The value range of PID output in Q15.0 is from -32768 to 32767,
& however, the value range of integral operation is in Q31.0 format.
*/

int32_t PID(PIDC_T* C, int32_t i32 Cmd, int32_t i32_ Feedback)
int32_t output;

/* Calculate error */
C->i32_Err = i32 Cmd - i32_Feedback;

/* Integral calculation */
C->i32 T += C->i32 Ki * C->i32_Err;

/* PID calculation */
output = C->i32 Kp * C->i32 Err + C->i32 I + C->i32 Kd * (C->i32_Err -
C->i32 lLast_Err);

/* Set output in Q15.0 format */
output = output >> 15;

if(output > C->i32 Out_Limit)
output = C->i32 Out_Limit;

else if(output < -C->i32_Out_Limit)
output = -C->i32_Out_Limit;

/* Update last error */
C->i32 Last_Err = C->i32_Err;

/* Return the output of PID Controller */
return output;
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R P P AT 2/ E X 1E PID_Example.h -

#include "NuMicro.h"

/* The variable structure of PID controller */
typedef struct {

int32_t i32_Err; /* Err = command-input */

int32_t i32 T, /* I = Integral value */

int32_t i32 lLast_Err; /* Last_Err = Last error */

int32_t i32 Kp, i32 _Ki, i32_Kd; /* Parameters of PID: Kp, Ki, Kd */

int32_t 132 _Out_Limit; /* Positive Limit of Output in Q15.0 format */
}PIDC T;
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4. BEEE
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r~ EC_MO031_PID_Example_FixedPoint_V1.00

I~ Library Sample code header and
source files
=~ CMSIS Cortex® Microcontroller

Software Interface
Standard (CMSIS) by

Arm® Corp

—~ Device CMSIS compliant device
header file

I~ StdDriver All peripheral driver header

and source files
r—~ SampleCode

~ ExampleCode Category of example code
1 PID_Example_FixedPoint_v100 Source file of example
code
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any malfunction
or failure of which may cause loss of human life, bodily injury or severe property damage. Such
applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and other
applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademanrks of products and companies mentioned in this datasheef belong to their respective owners.
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