;----------------------------------------------------------------------------------

;
FILE:


FBPS-ISR.ASM

;

;
Description:
DC/DC control loop using phase shifted full bridge

;




s/w drivers for ADC, PWM and other modules.

;

;
Version: 

1.0

;

;   Target:  

TMS320F280x or F2833x

;

;
Type: 


Device dependent

;

;----------------------------------------------------------------------------------

;  Copyright Texas Instruments  2004-2008                                




;----------------------------------------------------------------------------------

;  Revision History:

;----------------------------------------------------------------------------------

;  Date
     | Description

;----------------------------------------------------------------------------------

; 19 Mar-08  | Release 1.0


FBPS Internal release (HRN)

;----------------------------------------------------------------------------------


;include Device specific PeripheralAddress_ASM


;sets DSP_DEVICE for device specific ISR code and gives peripheral addresses


.include "vPeripheralAddress_ASM.h"


;include C header file - sets INCR_BUILD (used in conditional builds)


.cdecls C,NOLIST, "vProjectSettings.h"


; MACRO includes


.include "vADC_NchDRV_PA2.asm"

;
.include "vControlLaw2P2Z.asm"


.include "vDLOG4CHC.asm"


.include "vFullBridgePS_PwmDrv.asm"

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

; Declare Public functions for External Reference

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





.def 
_vISR_Init





.def 
_vISR_Run

;=============================================================================

; Interrupt Framework options

;-----------------------------------------------------------------------------

EPWMn_ISR

.set
1
; for EPWM triggered ISR

ADC_ISR


.set
0
; for ADC triggered ISR

;// If EPWMn_ISR = 1, then choose which module

EPWM1


.set
0
; EPWM1 provides ISR trigger

EPWM2


.set
0
; EPWM2 provides ISR trigger

EPWM3


.set
1
; EPWM3 provides ISR trigger

EPWM4


.set
0
; EPWM4 provides ISR trigger

EPWM5


.set
0
; EPWM5 provides ISR trigger

EPWM6


.set
0
; EPWM6 provides ISR trigger

NET_DEBUG

.set
0
; do not change this

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

; Variable declaration

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


; All Terminal modules initially point to the ZeroNet to ensure a known

; start state. Pad extra locations to accomodate unwanted ADC results.

ZeroNet


.usect "Net_terminals",8,1,1

DummyNet
 
.usect "Net_terminals",7,1,

dlog_cntr

.usect "FW1data",1

_DLogBuffer1
.usect "GraphData",300,1,1 

_DLogBuffer2
.usect "GraphData",300,1,1 

; External Reference

                .def  _DLOG_4CH_init

; Data log buffer definition

BUFF_SIZE       .set  400h

_DLOG_4CH_buff1      .usect "DLOG", BUFF_SIZE

_DLOG_4CH_buff2      .usect "DLOG", BUFF_SIZE

_DLOG_4CH_buff3      .usect "DLOG", BUFF_SIZE

_DLOG_4CH_buff4      .usect "DLOG", BUFF_SIZE               





.text  

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

; ISR Initialisation

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

_vISR_Init:

; Init DLOG (Loop) Counter


MOVW 
DP,#dlog_cntr


MOV

@dlog_cntr,#0


; reset counter

; Clear the ZeroNet


MOVW 
DP,#ZeroNet


MOVL 
XAR2,#ZeroNet


RPT

#7 ; 8 times


||MOV
*XAR2++, #0


;---------------------------------------------------------




FullBridgePS_DRV_INIT

2

; Run the PWM driver init on EPWM2 and EPWM3




v_ADC_NchDRV_INIT



3

; 3 Channel, (i.e. N=3)




;---------------------------------------------------------


;---------------------------------------------------------




LRETR




.sect "ramfuncs"

;---------------------------------------------------------

; ISR Run

;---------------------------------------------------------

_vISR_Run:
;(13 cycles to get to here from ISR trigger)


;CONTEXT_SAVE


PUSH AR1H:AR0H ; 32-bit


PUSH XAR2 ; 32-bit


PUSH XAR3 ; 32-bit


PUSH XAR4 ; 32-bit

;-- Comment these to save cycles --------


PUSH XAR5 ; 32-bit


PUSH XAR6 ; 32-bit


PUSH XAR7 ; 32-bit

;----------------------------------------


PUSH XT
  ; 32-bit


NOP



;---------------------------------------------------------


;---------------------------------------------------------



MOVW 
DP,#ADCST>>6

; Make sure ADC conversion has completed

ADC_Conv:











MOV

AL,@ADCST


; check seq1 busy bit



AND

AL,#0x0004


; This code may not be needed with proper timing



B

ADC_Conv, NEQ

; and buffer code that doesn't use the ADC result and










; runs from the start of the ISR till the completion of ADC conversion 



v_ADC_NchDRV



3
; 3 Channel, (i.e. N=3)

 

ADC_Reset:



MOVW 
DP,#ADCTRL2>>6

; Reset ADC SEQ



MOV 
@ADCTRL2,#0x4100
; RST_SEQ1=1, SOCA-SEQ1=1



FullBridgePS_DRV

2
; Run the PWM driver on EPWM2 and EPWM3



; ADC Sample Point Calculation



MOVW 
DP,#TBPHS3>>6







MOV 
AL,@TBPHS3


; TBPHS3



ADD 
AL,@TBPRD3


; TBPRD3



LSR

AL,#1



; ACC = (TBPRD3 + TBPHS3)/2



MOV

@CMPB3, AL


; CMPB3 = (TBPRD3 + TBPHS3)/2


;---------------------------------------------------------

; Datalog to store and plot upto four variables in the control flow



MOVW 
DP,#dlog_cntr



INC 
@dlog_cntr



CMP 
@dlog_cntr,#4







B

EXIT_ISR, LT

; Execute this module 4x slower









MOV

@dlog_cntr,#0

; Reset loop counter










DLOG_4CH_update
 

EXIT_ISR:

;===================================

; Interrupt management before exit


.if(EPWMn_ISR)


.if(EPWM1)



MOVW 
DP,#ETCLR1>>6



MOV 
@ETCLR1,#0x01


; Clear EPWM1 Int flag


.endif ; EPWM1


.if(EPWM2)



MOVW 
DP,#ETCLR2>>6



MOV 
@ETCLR2,#0x01


; Clear EPWM2 Int flag


.endif ; EPWM2


.if(EPWM3)



MOVW 
DP,#ETCLR3>>6



MOV 
@ETCLR3,#0x01


; Clear EPWM3 Int flag


.endif ; EPWM3


.if(EPWM4)



MOVW 
DP,#ETCLR4>>6



MOV 
@ETCLR4,#0x01


; Clear EPWM4 Int flag


.endif ; EPWM4


.if(EPWM5)



MOVW 
DP,#ETCLR5>>6



MOV 
@ETCLR5,#0x01


; Clear EPWM5 Int flag


.endif ; EPWM5


.if(EPWM6)



MOVW 
DP,#ETCLR6>>6



MOV 
@ETCLR6,#0x01


; Clear EPWM6 Int flag


.endif ; EPWM6



MOVW 
DP,#PIEACK>>6


; Acknowledge PIE interrupt Group 3



MOV 
@PIEACK,#PIEACK_GROUP3


.endif ; EPWMn_ISR


.if(ADC_ISR)


; Case where ISR is triggered by ADC 



MOVW 
DP,#ADCST>>6



MOV 
@ADCST,#0x010


; Clear INT SEQ1 Int flag



MOVW 
DP,#PIEACK>>6


; Acknowledge PIE interrupt Group 1



MOV 
@PIEACK,#PIEACK_GROUP1


.endif ; ADC_ISR

; Restore context & return


POP XT

;-- Comment these to save cycles ---


POP XAR7


POP XAR6


POP XAR5

;-----------------------------------


POP XAR4


POP XAR3


POP XAR2


POP AR1H:AR0H


IRET










0x00858F:   7700        NOP

129       

MOVW 
DP,#ADCST>>6

; Make sure ADC conversion has completed

0x008590:   761F01C4    MOVW       DP,#0x01C4

131       

MOV

AL,@ADCST


; check seq1 busy bit

          ADC_Conv:

0x008592:   9219        MOV        AL,@25

132       

AND

AL,#0x0004


; This code may not be needed with proper timing

0x008593:   9004        ANDB       AL,#0x04

133       

B

ADC_Conv, NEQ

; and buffer code that doesn't use the ADC result and

0x008594:   60FE        SB         ADC_Conv,NEQ

136       

v_ADC_NchDRV



3
; 3 Channel, (i.e. N=3)

 

0x008595:   761F02AC    MOVW       DP,#0x02AC

0x008597:   8E18        MOVL       XAR0,@24

0x008598:   761F002C    MOVW       DP,#0x002C

0x00859A:   8D400B00    MOVL       XAR1,#0x000B00

0x00859C:   56030381    MOV        ACC,*XAR1++ << 3

0x00859E:   9680        MOV        *XAR0++,AL

0x00859F:   56030381    MOV        ACC,*XAR1++ << 3

0x0085A1:   9680        MOV        *XAR0++,AL

0x0085A2:   56030381    MOV        ACC,*XAR1++ << 3

0x0085A4:   9680        MOV        *XAR0++,AL

139       

MOVW 
DP,#ADCTRL2>>6

; Reset ADC SEQ

          ADC_Conv:

0x008592:   9219        MOV        AL,@25

132       

AND

AL,#0x0004


; This code may not be needed with proper timing

0x008593:   9004        ANDB       AL,#0x04

133       

B

ADC_Conv, NEQ

; and buffer code that doesn't use the ADC result and

0x008594:   60FE        SB         ADC_Conv,NEQ

136       

v_ADC_NchDRV



3
; 3 Channel, (i.e. N=3)

 

0x008595:   761F02AC    MOVW       DP,#0x02AC

0x008597:   8E18        MOVL       XAR0,@24

0x008598:   761F002C    MOVW       DP,#0x002C

0x00859A:   8D400B00    MOVL       XAR1,#0x000B00

0x00859C:   56030381    MOV        ACC,*XAR1++ << 3

0x00859E:   9680        MOV        *XAR0++,AL

0x00859F:   56030381    MOV        ACC,*XAR1++ << 3

0x0085A1:   9680        MOV        *XAR0++,AL

0x0085A2:   56030381    MOV        ACC,*XAR1++ << 3

0x0085A4:   9680        MOV        *XAR0++,AL

139       

MOVW 
DP,#ADCTRL2>>6

; Reset ADC SEQ

          ADC_Reset:

0x0085A5:   761F01C4    MOVW       DP,#0x01C4

140       

MOV 
@ADCTRL2,#0x4100
; RST_SEQ1=1, SOCA-SEQ1=1

0x0085A7:   28014100    MOV        @1,#0x4100

142       

FullBridgePS_DRV

2
; Run the PWM driver on EPWM2 and EPWM3

0x0085A9:   761F02AC    MOVW       DP,#0x02AC

0x0085AB:   8610        MOVL       XAR2,@16

0x0085AC:   8212        MOVL       XAR3,@18

0x0085AD:   8A14        MOVL       XAR4,@20

0x0085AE:   8F406883    MOVL       XAR5,#0x006883

0x0085B0:   2DC2        MOV        T,*+XAR2[0]

0x0085B1:   1216        MPY        ACC,T,@22

0x0085B2:   FF30        LSL        ACC,1

0x0085B3:   97C5        MOV        *+XAR5[0],AH

0x0085B4:   8F406890    MOVL       XAR5,#0x006890

0x0085B6:   85C4        MOV        ACC,*+XAR4[0]

0x0085B7:   9685        MOV        *XAR5++,AL

0x0085B8:   96C5        MOV        *+XAR5[0],AL

0x0085B9:   8F406850    MOVL       XAR5,#0x006850

0x0085BB:   85C3        MOV        ACC,*+XAR3[0]

0x0085BC:   9685        MOV        *XAR5++,AL

0x0085BD:   96C5        MOV        *+XAR5[0],AL

145       

MOVW 
DP,#TBPHS3>>6





0x0085BE:   761F01A2    MOVW       DP,#0x01A2

146       

MOV 
AL,@TBPHS3


; TBPHS3

0x0085C0:   9203        MOV        AL,@3

147       

ADD 
AL,@TBPRD3


; TBPRD3

0x0085C1:   9405        ADD        AL,@5

148       

LSR

AL,#1



; ACC = (TBPRD3 + TBPHS3)/2

0x0085C2:   FFC0        LSR        AL,1

149       

MOV

@CMPB3, AL


; CMPB3 = (TBPRD3 + TBPHS3)/2

0x0085C3:   960A        MOV        @10,AL

154       

MOVW 
DP,#dlog_cntr

0x0085C4:   761F02AB    MOVW       DP,#0x02AB

155       

INC 
@dlog_cntr

0x0085C6:   0A2A        INC        @42

156       

CMP 
@dlog_cntr,#4





0x0085C7:   1B2A0004    CMP        @42,#4

0x0085C9:   6443        SB         DL_EXIT,LT

158       

MOV

@dlog_cntr,#0

; Reset loop counter








0x0085CA:   2B2A        MOV        @42,#0

160       

DLOG_4CH_update
 

0x0085CB:   3B01        SETC       SXM

0x0085CC:   8F00AAD6    MOVL       XAR4,#0x00AAD6

0x0085CE:   83A4        MOVL       XAR5,@XAR4

0x0085CF:   C584        MOVL       XAR7,*XAR4++

0x0085D0:   DD0A        ADDB       XAR5,#10

0x0085D1:   7620        LB         *XAR7

          POS_TRIG_S1:

0x0085D2:   85C5        MOV        ACC,*+XAR5[0]

0x0085D3:   C4C4        MOVL       XAR6,*+XAR4[0]

0x0085D4:   AEC6        SUB        ACC,*+XAR6[0]

0x0085D5:   56C50037    BF         DL_EXIT,LEQ

0x0085D7:   768085DB    MOVL       XAR6,#0x0085DB

0x0085D9:   C28C        MOVL       *--XAR4,XAR6

0x0085DA:   6F32        SB         DL_EXIT,UNC

          POS_TRIG_S2:

0x0085DB:   85C5        MOV        ACC,*+XAR5[0]

0x0085DC:   C4C4        MOVL       XAR6,*+XAR4[0]

0x0085DD:   AEC6        SUB        ACC,*+XAR6[0]

0x0085DE:   56C3002E    BF         DL_EXIT,GEQ

0x0085E0:   768085E4    MOVL       XAR6,#0x0085E4

0x0085E2:   C28C        MOVL       *--XAR4,XAR6

0x0085E3:   6F29        SB         DL_EXIT,UNC

+XAR5[1]

0x0085E7:   ED25        SBF        DL_EXIT,NEQ

0x0085E8:   2BD5        MOV        *+XAR5[2],#0

0x0085E9:   85DD        MOV        ACC,*+XAR5[3]

0x0085EA:   EC1A        SBF        DLOG_END,EQ

0x0085EB:   0BDD        DEC        *+XAR5[3]

0x0085EC:   DD04        ADDB       XAR5,#4

0x0085ED:   C4C5        MOVL       XAR6,*+XAR5[0]

0x0085EE:   DE01        ADDB       XAR6,#1

0x0085EF:   C2C5        MOVL       *+XAR5[0],XAR6

0x0085F0:   DE81        SUBB       XAR6,#1

0x0085F1:   28A00400    MOV        @AR0,#0x0400

0x0085F3:   C584        MOVL       XAR7,*XAR4++

0x0085F4:   92C7        MOV        AL,*+XAR7[0]

0x0085F5:   77B6        NOP        *ARP6

0x0085F6:   96BB        MOV        *0++,AL

0x0085F7:   C584        MOVL       XAR7,*XAR4++

0x0085F8:   92C7        MOV        AL,*+XAR7[0]

0x0085F9:   77B6        NOP        *ARP6

0x0085FA:   96BB        MOV        *0++,AL

0x0085FB:   C584        MOVL       XAR7,*XAR4++

0x0085FC:   92C7        MOV        AL,*+XAR7[0]

0x0085FD:   77B6        NOP        *ARP6

0x0085FE:   96BB        MOV        *0++,AL

0x0085FF:   C584        MOVL       XAR7,*XAR4++

0x008600:   92C7        MOV        AL,*+XAR7[0]

0x008601:   77B6        NOP        *ARP6

0x008602:   96BB        MOV        *0++,AL

0x008603:   6F09        SB         DL_EXIT,UNC

          DLOG_END:

0x008604:   76809800    MOVL       XAR6,#0x009800

0x008606:   C2E5        MOVL       *+XAR5[4],XAR6

0x008607:   768085D2    MOVL       XAR6,#0x0085D2

0x008609:   C28C        MOVL       *--XAR4,XAR6

0x00860A:   92F5        MOV        AL,*+XAR5[6]

0x00860B:   96DD        MOV        *+XAR5[3],AL

180       

MOVW 
DP,#ETCLR3>>6

          EXIT_ISR, DL_EXIT:

0x00860C:   761F01A2    MOVW       DP,#0x01A2

181       

MOV 
@ETCLR3,#0x01


; Clear EPWM3 Int flag

0x00860E:   281C0001    MOV        @28,#0x0001

199       

MOVW 
DP,#PIEACK>>6


; Acknowledge PIE interrupt Group 3

0x008610:   761F0033    MOVW       DP,#0x0033

200       

MOV 
@PIEACK,#PIEACK_GROUP3

0x008612:   28210004    MOV        @33,#0x0004

214       
POP XT

0x008614:   87BE        MOVL       XT,*--SP

216       
POP XAR7

0x008615:   C5BE        MOVL       XAR7,*--SP

217       
POP XAR6

0x008616:   C4BE        MOVL       XAR6,*--SP

218       
POP XAR5

0x008617:   83BE        MOVL       XAR5,*--SP

220       
POP XAR4

0x008618:   8ABE        MOVL       XAR4,*--SP

221       
POP XAR3

0x008619:   82BE        MOVL       XAR3,*--SP

222       
POP XAR2

0x00861A:   86BE        MOVL       XAR2,*--SP

223       
POP AR1H:AR0H

0x00861B:   0003        POP        AR1H:AR0H

225       
IRET










0x00861C:   7602        IRET

537          EALLOW;

