AN957 – dsPIC33FJ12MC202 Version

1. INTRODUCTION


This addendum to AN957 describes the migration of AN957 to run on the Explorer 16 development board driving the MC PICtail + expansion board which in turn is plugged into the Low Voltage Power Module for motor control applications.  This document describes:
1. The I/O interfaces to the dsPIC for user interface and to control the motor.
2. Initialization of the device clocking and peripherals

While based on the code for the original AN957 this source code has been rewritten and changed. Part of that change was to break the source code from one source file into 3 files named SensoredBLDC.c, Init.c, and Interrupts.c with a header file named SensoredBLDC.h that is shared by all 3 source files.

SensoredBLDC.c supports:

· General device initialization and calls to peripheral initializations below
· System clock initialization as detailed below

· Resetting of the Low Voltage Power Module.

· Monitoring of switches to start and stop motor and to change direction

Init.c supports initialization and Interrupts.c supports interrupts for:

· A/D converter for reading of AN0 and using this as a speed reference potentiometer

· PWM configuration to drive the motor 

· Input captures 1, 2, and 3 to detect the change of the motor hall sensors

· Timer 3 to measure the motor speed

· Timer 1 to generate a synchronous update of the PWM during closed loop. The closed loop PI algorithm has been moved to the timer 1 interrupt to provide for a timed adjustment of the PWM.  

A processor speed of 20Mhz for 10MIPs is selected, and using the equation:
Fosc = Fin * (M/(N1*N2))

Where:

Fin 
= 8Mhz

M 
= PLLFBD[PLLDIV<8:0>] 
= 0x26
for M = 40  (PLLDIV + 2)

N1
= CLKDIV[PLLPRE<4:0>] 
= 0x0 
for N1 = 2  (PLLPRE + 2)

N2
= CLKDIV[PLLPOST<1:0>] 
= 0x3
for N2 = 8  (by selection)
The following registers will include the following values

CLKDIV = 0x30C0

PLLFBD = 0x0026
· Fosc = (8M * (40 / (8*2)   = 20Mhz
· Fcy  =  Fosc/2 = 20Mhz/2 = 10MIP

Many register name changes or bit moves in migration from dsPIC30F to dsPIC33F, as example:
· ADCON1 

now
AD1CON1

· IFS0bits.CNIF
to
IFS1bits.CNIF

· IFS0bits.ADIF
to
IFS0bits.AD1IF

To select open loop operation, remove CLOSEDLOOP definition in SensoredBLDC.h. In this mode of operation, the duty cycle will be proportional to the position of the potentiometer R6. When CLOSEDLOOP operation is desired, the following define needs to be included:
#define CLOSEDLOOP

Port B bits 5-7 are used for the hall sensor connections/inputs as follows:

HA = E101 = RB5
Hall CBA value 2 or 5
IC3


HB = E102 = RB6
Hall CBA value 1 or 6
IC2


HC = E103 = RB7
Hall CBA value 3 or 4
IC1

2. SUGGESTED DEVELOPMENT RESOURCES

a. MPLAB and C30 versions used :
i. MPLAB version 7.61 (or later)

ii. C30 version 3.01 (or later)
b. Hardware used with part numbers :

i. Explorer 16 Developer’s Board 100 pin (DM240001)

ii. dsPIC33FJ12MC202 PIM
iii.  Motor Control Interface PICtailTM Plus Daughter Board (AC164128)

iv. 3 Phase Low Voltage Power Module (DM300022)


c. Software was developed and tested using the dsPIC33FJ12MC202
3. HARDWARE SETUP


a. Explorer 16 Board :

i. Switch S2 (slider near the ICD RJ45 connector) is in the “PIM” Position.

ii. Jumper J7 (below S2) is to the right, selecting PIC24.

iii. Jumper JP2 (below lower left edge of PIM) is installed.


b. Motor Control Interface Board :

i. Jumpers J6, J7 and J8 (located next to the Hall Interface Connector) are installed in the 2-3 position.

ii. Jumper J17 (located next to the QEI Connector) installed to disable QEI inputs.

iii. There are NO other jumpers (shorting blocks) present in any of the other Jx locations on the board.

iv. The Hurst Motor (hall switches) are connected to the Hall Interface connector on the right side as follows :

1. RED

‘5V’

2. BLACK

‘G’

3. WHITE

‘A’

4. BROWN
‘B’

5. GREEN

‘C’

c. Low Voltage Power Module :

i. +24V (power for Motor) is connected to the (+) and (-) screw terminals located on the left side opening marked (INPUT 0-48VDC)

ii. The Hurst Motor (windings) are connected as follows :

1. GREEN

‘GND’

2. RED

‘R’

3. BLACK

‘Y’

4. WHITE

‘B’

d. Configuration Bits :

i. Primary Oscillator w/ PLL; Clock Switching Software Disabled; OSCO has Clock Out Function; Primary Oscillator Source is XT Oscillator Mode

a. _FGS(GWRP_OFF & GCP_OFF);

b. _FOSCSEL(FNOSC_PRIPLL);

c. _FOSC(FCKSM_CSDCMD & OSCIOFNC_OFF & POSCMD_XT);

d. _FWDT(FWDTEN_OFF);
e. dspic33FJ12MC202 pim configuration



Refer to excel sheet dspicfj12mc202_AN957.xls provided. Remove 0 ohm resistors and install the ones specified in the excel sheet columns F and G.

4. RUNNING THE SOFTWARE

a. Open “AN957-BLDC.mcp” with MPLAB, Build All and Download code to dsPIC.

b. Run the code with MPLAB

c. Press S4 to RUN/STOP the motor

d. The motor speed can be varied using POT R6 (immediately below LCD) on Explorer 16 Board.

e. S6 changes direction of motor.  Default start up is forward.  Direction can only be changed if motor is stopped.  Software has been added to support both CW/CCW directions.
5. REVISION HISTORY

a. 2/28/2008. First release for dsPIC33FJ12MC202.

