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INTRODUCTION





This application note describes an electronic system to improve the efficiency  of  3-phase


induction motors. The base idea is to convert from input AC to DC, then to make from DC power - 


 3-phase sinus , variable voltage, variable frequency  power output. 


	The heart of unit is SX28 controller,  performace of which is used to eliminate need of universal


controller, DSP and flexible programmable logic.  This becomes the most cost effective solution


for such field application on today.





APPLICATION





The shematic diagram shown in Figure 1 is circuit realized in production  3-phase AC motor control system. 
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FIGURE  1.


BASE  PARAMETERS





Voltage  AC  1-phase/3-phase  220/380 V


Output voltage  40-250% nominal.


Output power    500W - 50kW. (depends on  IGBT). 


Output frequency   0,1   -  200 Hz.


Accuracy  and  resolution  0,01 Hz.


Auto acceleration/deceleration. Ratio  0,1 - 50 Hz/s.


Software  compensation of  DC power pulsation.


Over voltage / over current protection.


Software DC brake with  active resistor load.


RS232 interface with opened protocol for parameter setting


and real time motor control.


Rotation and motion sensor inputs, manual control inputs.


Selectable control modes: remote from PC, analog, digital,


     from preset parameters in EEPROM.


Independent economizer mode with up to 80% power saving.


Windows based program on PC for parameter setting. 








PROGRAM REALIZATION





   Program is  written in C by preliminary version of  C-compiler  - BEE Ltd.





160 Kbit  PROTOCOL - CODE SEGMENT





   // Application: 3-phase async motor controller.


   //


   // Sx28 initilising & protocol for 160 kbit synchro device


   // data exchange.





#define __INIT_OPTION 0x80





#include "scenix.h"


#include "sxmac.h"


#include "inv.h"


#include <limits.h>





#define PIN(x) (1<<(&x&7))





#define OSC 50e6


#define ISR_CYC 326


#define BAUD_RATE 9600.0


#define SCI_BITLEN ((char)((OSC/ISR_CYC)/BAUD_RATE+0.5))


#define U0 ((UINT_MAX)/2+1)





char adcBuf[5];


#define adcCurrent adcBuf[0]


#define adcFreq    adcBuf[1]


#define adcSupply  adcBuf[2]


#define adcThermo  adcBuf[3]


#define extPort    adcBuf[4]


struct ExtData {


   char cur;


   char frq;


   char sup;


   char ter;


   char ext;


   };


char adctmp[5];


char adcCount;





static const volatile bit DIN   __locate_at (unsigned)&PORTB*8+7;


static const          bit SYNCHRO __locate_at (unsigned)&PORTC*8+7;


static const volatile bit F_RUN __locate_at (unsigned)&PORTC*8+0;


static const volatile bit R_RUN __locate_at (unsigned)&PORTC*8+1;


static const volatile bit ROTS  __locate_at (unsigned)&PORTC*8+2;


static const          bit SCL   __locate_at (unsigned)&PORTC*8+3;


static const volatile bit SDA   __locate_at (unsigned)&PORTC*8+4;





char interrupt isr( void )


{


   if( adcCount == 1 )


      SYNCHRO = 0;


   else {


      if( adcCount == 0 )


         SYNCHRO = 1;


      else {


         if( adcCount != sizeof adctmp * 8 + 2 ) {


            CARRY = 0;


            if( DIN )


               CARRY = 1;


            asm("rl _adctmp+4");


            asm("rl _adctmp+3");


            asm("rl _adctmp+2");


            asm("rl _adctmp+1");


            asm("rl _adctmp+0");


            }


         else {


            ((struct ExtData *)adcBuf)->cur = adctmp[0];


            ((struct ExtData *)adcBuf)->frq = adctmp[1];


            ((struct ExtData *)adcBuf)->sup = adctmp[2];


            ((struct ExtData *)adcBuf)->ter = adctmp[3];


            ((struct ExtData *)adcBuf)->ext = adctmp[4];


            adcCount = 0xFE;


            }


         }


      }





 // ... isr routine continued ...





return (512-ISR_CYC)/2;


}





void main( void )


{


   // SX28 init





   disable();





   MODE = MODE_ST;


   TRISC = ~(PIN(F_RUN)+PIN(R_RUN)+PIN(ROTS));





   MODE = MODE_LVL;


   TRISC = ~(PIN(F_RUN)+PIN(R_RUN)+PIN(ROTS));





   MODE = MODE_PU;


   TRISC = ~(PIN(F_RUN)+PIN(R_RUN)+PIN(ROTS));





   MODE = MODE_DIR;


   PORTA = 0;


   PORTB = 0;


   PORTC = PIN(SCL);


   TRISA = PIN(RXD);


   TRISB = PIN(FAULT)+PIN(DIN);


   TRISC = PIN(F_RUN)+PIN(R_RUN)+PIN(ROTS)+PIN(SDA);





   enable();








   // ... aplication programm


}





;********************************************************


;*******     ASSEMBLER CODE   ***************************


	ORG	0


_isr	; PROC	root, interrupt	; @ 0x0


 ; if( adcCount == 1 )


	bank	0


	mov	w,--_adcCount


	sb	3.2


	jmp	L4


 ; SYNCHRO = 0;


	clrb	((_SYNCHRO)/8).((_SYNCHRO)&7)


 ; else {


	jmp	L5


L4


 ; if( adcCount == 0 )


	test	_adcCount


	sb	3.2


	jmp	L6


 ; SYNCHRO = 1;


	setb	((_SYNCHRO)/8).((_SYNCHRO)&7)


 ; else {


	jmp	L7


L6


 ; if( adcCount != sizeof adctmp * 8 + 2 ) {


	mov	w,#42


	xor	w,_adcCount


	snb	3.2


	jmp	L8


 ; CARRY = 0;


	clrb	((_CARRY)/8).((_CARRY)&7)


 ; if( DIN )


	snb	((_DIN)/8).((_DIN)&7)


 ; CARRY = 1;


	setb	((_CARRY)/8).((_CARRY)&7)


 ; asm("rl _adctmp+4");


	; ASMOPT	0


	rl	_adctmp+4


 ; asm("rl _adctmp+3");


	rl	_adctmp+3


 ; asm("rl _adctmp+2");


	rl	_adctmp+2


 ; asm("rl _adctmp+1");


	rl	_adctmp+1


 ; asm("rl _adctmp+0");


	rl	_adctmp+0


 ; }


 ; else {


	; ASMOPT	1


	jmp	L10


L8


 ; ((struct ExtData *)adcBuf)->cur = adctmp[0];


	mov	w,_adctmp


	mov	_adcBuf,w


 ; ((struct ExtData *)adcBuf)->frq = adctmp[1];


	mov	w,_adctmp+1


	mov	_adcBuf+1,w


 ; ((struct ExtData *)adcBuf)->sup = adctmp[2];


	mov	w,_adctmp+2


	mov	_adcBuf+2,w


 ; ((struct ExtData *)adcBuf)->ter = adctmp[3];


	mov	w,_adctmp+3


	mov	_adcBuf+3,w


 ; ((struct ExtData *)adcBuf)->ext = adctmp[4];


	mov	w,_adctmp+4


	mov	_adcBuf+4,w


 ; adcCount = 0xFE;


	mov	w,#254


	mov	_adcCount,w


 ; }


L10


 ; }


L7


 ; }


L5


 ; return (512-326)/2;


	mov	w,#93


	retiw


 ; }


 ; void main( void )


 ; {


_main	; PROC	root	; @ 0x27


 ; OPTION=((0x80)|0x40);


	mov	w,#192


	mov	!option,w


 ; MODE = 12;


	mode	12


 ; TRISC = ~((1<<(&F_RUN&7))+(1<<(&R_RUN&7))+(1<<(&ROTS&7)));


	mov	w,#248


	mov	!7,w


 ; MODE = 13;


	mode	13


 ; TRISC = ~((1<<(&F_RUN&7))+(1<<(&R_RUN&7))+(1<<(&ROTS&7)));


	mov	!7,w


 ; MODE = 14;


	mode	14


 ; TRISC = ~((1<<(&F_RUN&7))+(1<<(&R_RUN&7))+(1<<(&ROTS&7)));


	mov	!7,w


 ; MODE = 15;


	mode	15


 ; PORTA = 0;


	clr	_PORTA


 ; PORTB = 0;


	clr	_PORTB


 ; PORTC = (1<<(&SCL&7));


	mov	w,#8


	mov	_PORTC,w


 ; TRISA = (1<<(&RXD&7));


	mov	w,#1


	mov	!5,w


 ; TRISB = (1<<(&DIN&7));


	mov	w,#128


	mov	!6,w


 ; TRISC = (1<<(&F_RUN&7))+(1<<(&R_RUN&7))+(1<<(&ROTS&7))+(1<<(&SDA&7));


	mov	w,#23


	mov	!7,w


 ; OPTION=((0x80)&0xBF);


	mov	w,#128


	mov	!option,w


 ; }


	ORG	2047


	jmp	startup


_CARRY	equ	24


_RXD	equ	40


_DIN	equ	55


_F_RUN	equ	56


_R_RUN	equ	57


_ROTS	equ	58


_SCL	equ	59


_SDA	equ	60


_SYNCHRO	equ	63


_PORTA	equ	5


_PORTB	equ	6


_PORTC	equ	7


_OPTION	equ	2


_TRISA	equ	5


_TRISB	equ	6


_TRISC	equ	7


_MODE	equ	255


	; SEG	DATA


	ORG	15


_adcBuf		ds	5


_adctmp		ds	5


_adcCount	ds	1


	end





Scenix SX28 PROGRAMMING SPECIFICATION





As controller is working in field of great electromagnetic field disturbances,


we recomend such additional timings for programming the controller:


1.  Program section 		>= 40 ms.


FUSE, FUSEX section		>= 700 ms.


Oscilator bits -   precise from factory recomendations !!!


	


HARDWARE 





	Approved  1/3-phase input,  1,5kw AC motor control system is in production.


SX28AC, ouput pwer drivers - working in switch mode with PWM and  realized on IGBT


module and  drivers from IXYS INC., active measurements - by external ADC, EEPROM -


24C02.





IN CONCLUSION





	All IGBT control signal generation, simetrical PWM with deadtime generation,


RS232 serial interface, sensor and switch service and additional functions are realized on


single SX28AC chip at 50MHz. This makes the mo
