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SP1 _ PIC18F252.ASM

-SPI™ OJOoooboobbooad

; Software License Agreement

; The software supplied herewith by Microchip Technology Incorporated
; (the “Company”) for its PICmicro(r) microcontroller is intended and
; supplied to you, the Company’s customer, for use solely and
; exclusively on Microchip PICmicro Microcontroller products.
; software is owned by the Company and/or its supplier, and is
; protected under applicable copyright laws. All rights are reserved.
; Any use in violation of the foregoing restrictions may subject the
; user to criminal sanctions under applicable laws, as well as to

; civil liability for the breach of the terms and conditions of this
; license.

The

; THIS SOFTWARE IS PROVIDED IN AN “AS IS” CONDITION. NO WARRANTIES,
; WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT NOT LIMITED
; TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

; PARTICULAR PURPOSE APPLY TO THIS SOFTWARE. THE COMPANY SHALL NOT,
; IN ANY CIRCUMSTANCES,
; CONSEQUENTIAL DAMAGES,

BE LIABLE FOR SPECIAL, INCIDENTAL OR
FOR ANY REASON WHATSOEVER.

; Filename: 840DSM. asm

; Author: Craig L. King

; Company : Microchip Technology Inc.
; Revision: 1.00

; Date: July 21, 2004

; Assembled using MPASM(tm) WIN compiler

list p=18£f252;1ist directive to define processor
#include <pl8f252.inc>;processor specific definitions

; Change the following lines to suit your application.

__CONFIG _CONFIG1H, _OSCS_OFF_1H & _HS_OSC_1H
__CONFIG _CONFIG2L, _BOR_ON_2L & _PWRT_OFF_2L
__CONFIG _CONFIG2H, _WDT_OFF_2H
__CONFIG _CONFIG3H, _CCP2MX_OFF_3H
__CONFIG _CONFIG4L, _STVR_OFF_A4L & _LVP_OFF_4L & _DEBUG_OFF_4L
__CONFIG _CONFIG5L, _CPO_OFF_5L & _CPl1_OFF_5L & _CP2_OFF_5L & _CP3_OFF_5L
__CONFIG _CONFIG5H, _CPB_OFF_5H & _CPD_OFF_5H
__CONFIG _CONFIG6L, _WRTO_OFF_6L & _WRT1_OFF_6L & _WRT2_OFF_6L & _WRT3_OFF_6L
__CONFIG _CONFIG6H, _WRTC_OFF_6H & _WRTB_OFF_6H & _WRTD_OFF_6H
__CONFIG _CONFIG7L, _EBTRO_OFF_7L & _EBTR1_OFF_7L & _EBTR2_OFF_7L & _EBTR3_OFF_7L
__CONFIG _CONFIG7H, _EBTRB_OFF_7H
;Constants
SPBRG_VAL EQU 64 ;set baud rate 19.2 for 20Mhz clock

DS01007A_JP-page 12
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O B-1: SP1 _ PIC18F252.ASM (CONTINUED)

;Bit Definitions

GotNewData EQU 0 ;bit indicates new data received
#define do 0 ;transmit bit

#define di 1 ;transmit bit

#define CLK PORTC, 2 ;clock

#define ADCS PORTC, 3 ;chip select

#define DIN PORTC, 4 ;data in / READY

#define BITCOUNT 0x08

;Variables

CBLOCK 0x000

Flags ;byte to store indicator flags
RxData ;data received

TxData ;data to transmit

ParityByte ;byte used for parity calculation
ParityBit ;byte to store received parity bit

COUNT
COUNT?2
COUNT3
DLYCNT
DLYCNT1
DLYCNT2
byte2
bytel
bytel

ENDC

;This code executes when a reset occurs.
ORG 0x0000 ;place code at reset vector

ResetCode: bra Main ;9o to beginning of program

;This code executes when a high priority interrupt occurs.

ORG 0x0008 ;place code at interrupt vector
HighIntCode: ;do interrupts here
reset ;error if no valid interrupt so reset

;This code executes when a low priority interrupt occurs.

ORG 0x0018 ;place code at interrupt vector
LowIntCode: ;do interrupts here
reset ;error if no valid interrupt so reset

© 2006 Microchip Technology Inc.
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O B-1: SP1 _ PIC18F252.ASM (CONTINUED)

; MAIN ROUTINE

;Main routine calls the receive polling routines and checks for a byte

;received. It then calls a routine to transmit the data back.

;This routine sets up the USART and then samples the MCP3551, and sends the 3 bytes out
;on the USART, THEN REPEAT

Main: rcall SetupSerial ;set up serial port
;do other initialization here

movlw b’11010000"
movwf TRISC

MainLoop:

;jgo get the 3551 data

rcall Sample3551

movif byte2, TxData

bsf TXSTA, TX9D
rcall TransmitSerial ;go transmit the data

movif bytel, TxData

bcf TXSTA, TX9D
rcall TransmitSerial ;go transmit the data

moviff byte0, TxData

bcf TXSTA, TX9D
rcall TransmitSerial ;go transmit the data

DoOtherStuff:;do other stuff here

bra MainLoop ;go do main loop again

DS01007A_JP-page 14 © 2006 Microchip Technology Inc.
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O B-1: SP1 _ PIC18F252.ASM (CONTINUED)
;Check if data received and if so, place in a register and check parity.
ReceiveSerial: btfss PIR1,RCIF ;check if data received
return ;return if no data
btfsc RCSTA, OERR ;1f overrun error occurred
bra ErrSerialOverr ;then go handle error
btfsc RCSTA, FERR ;if framing error occurred
bra ErrSerialFrame ;then go handle error
movf RCSTA, W ;get received parity bit
movwf ParityBit ;and save
movf RCREG, W ;get received data
movwf  RxData ;and save
rcall CalcParity ;calculate parity
movf ParityBit,W ;get received parity bit
xorwf ParityByte,F ;compare with calculated parity bit
btfsc ParityByte, 0 ;check result of comparison
bra ErrSerlParity ;if parity is different, then error
bsf Flags,GotNewData ;else indicate new data received
return

;error because OERR overrun error bit is set

;can do special error handling here - this code simply clears and continues
ErrSerialOverr:bcf RCSTA, CREN ;reset the receiver logic

bsf RCSTA, CREN ;enable reception again

return

;error because FERR framing error bit is set

;can do special error handling here - this code simply clears and continues
ErrSerialFrame:movi RCREG, W ;discard received data that has error
return

;error because parity bit is not correct
;can do special error handling here - this code simply clears and continues

ErrSerlParity: return ;return without indicating new data

;Transmit data in WREG with parity when the transmit register is empty.

TransmitSerial:btfss PIR1, TXIF ;check if transmitter busy
bra $-2 ;wait until transmitter is not busy
movE TxData, W ;get data to be transmitted
movE TxData, W ;get data to transmit
movwf  TXREG ;transmit the data
return

© 2006 Microchip Technology Inc. DS01007A_JP-page 15
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;Calculate even parity bit.
;Data starts in working register, result is in LSB of ParityByte

CalcParity: movwf ParityByte ;get data for parity calculation
rrncf ParityByte,W ;rotate
xorwf ParityByte, W ;compare all bits against neighbor
movwf ParityByte ; save
rrncf ParityByte,F ;rotate
rrncf ParityByte,F ;rotate
xorwf ParityByte,F ;compare every 2nd bit and save
swapf ParityByte, W ;rotate 4
xorwf ParityByte,F ;compare every 4th bit and save
return

;Set up serial port.

SetupSerial: movlw  0xcO ;set tris bits for TX and RX
iorwf TRISC,F
movlw  SPBRG_VAL ;set baud rate
movwf SPBRG
movlw 0x64 ;enable nine bit tx and high baud rate
movwf TXSTA
movlw 0xdo ;enable serial port and nine bit rx
movwf RCSTA
clrf Flags ;clear all flags
return

PEEE kS Sk Sk S Sk kS Sk kS kS Sk Sk kS kS kg ko
7

R R R R R R R R
7

;Sample3551
;This is where you sample the MCP3551 and put your 22-bit
;answer into the following bytes:

; byte 2 -- byte 1 -- byte 0
; MSB LSB

; This routine returns the data
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Sample3551

clrf byte2
clrf bytel
clrf bytel

bsf CLK
becf ADCS
movlw .6

call VAR1000TcyDELAY

bsf ADCS

movlw .160

call VAR1000TcyDELAY
call VAR1000TcyDELAY
call VAR1000TcyDELAY

becf ADCS

movlw  BITCOUNT
movwf COUNT
FIRST_BYTE

bcf CLK
bsf CLK
becf STATUS, C
btfsc DIN
bsf STATUS, C

rlcf byte2, £
decfsz COUNT, f
goto FIRST_BYTE

movlw  BITCOUNT
movwf  COUNT
SECOND_BYTE

becf CLK
bsf CLK
jolel STATUS, C
btfsc DIN
bsf STATUS, C

rlcf bytel, £

decfsz COUNT, £

goto SECOND_BYTE

movlw  BITCOUNT

movwf COUNT
THIRD_BYTE

bcf CLK
bsf CLK
becf STATUS, C
btfsc DIN
bsf STATUS, C

rlcf byte0, £
decfsz COUNT, £
goto THIRD_BYTE
bsf CLK

7
7

7

7

reset input buffer
reset input buffer
reset input buffer

clock idle high

; INITIATE THE CONVERSION

7

delay 1lms

;CS HIGH (Single Conversion mode)

7

7

total delay 110ms (GREATER THAN TCONV, CAN BE REDUCED)

delay 160k Tcy
delay 250k Tcy
delay 250k Tcy

GET THE CONVERSION DATA

FIRST BYTE

drop clock for next bit

set clock to latch bit

pre-clear carry

check for high or low bit

set carry bit

roll the carry bit left into position
decrement bit counter

get next bit

SECOND BYTE

drop clock for next bit

set clock to latch bit

pre-clear carry

check for high or low bit

set carry bit

roll the carry bit left into place
decrement bit counter

get next bit

THIRD BYTE

drop clock for next bit

set clock to latch bit

pre-clear carry

check for high or low bit

set carry bit

roll the carry bit left into place
decrement bit counter

get next bit

;clock idles high

© 2006 Microchip Technology Inc.
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bsf ADCS ;deselect A/D converter
retlw O ; We’re finished - Return!

S AKX KKK X KKKk kX x* k%% VARTABLE DELAY SUBROUTINES * * %% % % % % % o & % % ke ok
; DLYCNT1 = F9h = 249d DLYCNT2 = W
; DELAY = T((4 DLYCNT1l + 4) DLYCNT2 + 4)

; ex. To create a 300ms delay when using a 4Mhz osc, 300-250 = 50

; movlw .50 ;load .50 into WREG
; call VAR1000TcyDELAY ;call VAR1000TcyDELAY = 50ms delay w/4MHz Osc
; call VAR1000TcyDELAY ;call VAR1I000TcyDELAY = 250ms delay w/4MHz Osc

i ;total = 300ms delay

P R
7

; The value in W at the time of the CALL = x. Delay = 1000Tcy*x

VAR1000TcyDELAY
movwif DLYCNT2 ; LOADS CONTROLLING DLY # INTO PRIMARY COUNTER
DLOOP2 movlw .249 ;MAXIMIZES THE SECONDARY DLY COUNTER
movwf  DLYCNTL1 ;
DLOOP1 clrwdt ;or NOP
decfsz DLYCNT1, £ ; DECREMENT AND TEST SECONDARY LOOP FOR ZERO
goto DLOOP1 ; CONTINUE SECONDARY LOOP
decfsz DLYCNTZ2, f ; DECREMENT AND TEST PRIMARY DLY COUNTER
goto DLOOP2 ; CONTINUE PRIMARY LOOP
retlw .250 ; preload W for the next CALL VAR1000TcyDELAY

PR
7

;  VARIABLE 5 Tcy DELAY UP TO 256*5Tcy+5Tcy

; DLYCNT1 = W

; DELAY = T(1 + 5 DLYCNT1 - 1) + CALL + RETLW

; ex. To create a 250us delay, (250/5)-1 = 49

; movlw .49 ;load .49 into WREG
; call VAR5TcyDELAY ; call VAR5TcyDELAY

Lkkkhk KKK KKK KK
7

; The value in W at the time of the CALL = x. Delay = 5*Tcy + 5Tcy

VAR5TcyDELAY

movwf DLYCNT1 ; LOADS CONTROLLING DLY # INTO PRIMARY COUNTER
DLOOP3 clrwdt ;or NOP

nop

decfsz DLYCNTI1, £ ; DECREMENT AND TEST ZERO

goto DLOOP3 ; CONTINUE LOOP

retlw .250 ; preload W for the next CALL VARS5TcyDELAY

R R R R R
7

END
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O C-1: MCP3551.C

/*********************************************************************
*

* Microchip USB Cl18 Firmware - MCP3551 PICtail (tm) Demo
*

E R R R R R R

* FileName: MCP3551.c

* Dependencies: See INCLUDES section below
* Processor: PIC18

* Compiler: Cl8 2.30.01+

* Company: Microchip Technology Inc.

* Software License Agreement

* The software supplied herewith by Microchip Technology Incorporated
* (the Company) for its PICmicro(r) microcontroller is intended and

* gsupplied to you, the Company’s customer, for use solely and

* exclusively on Microchip PICmicro(r) microcontroller products. The
* software is owned by the Company and/or its supplier, and is

* protected under applicable copyright laws. All rights are reserved.
* Any use in violation of the foregoing restrictions may subject the
* user to criminal sanctions under applicable laws, as well as to

* civil liability for the breach of the terms and conditions of this
* license.

* THIS SOFTWARE IS PROVIDED IN AN ”“AS IS” CONDITION. NO WARRANTIES,
* WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING, BUT NOT LIMITED
* TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

* PARTICULAR PURPOSE APPLY TO THIS SOFTWARE. THE COMPANY SHALL NOT,
* IN ANY CIRCUMSTANCES, BE LIABLE FOR SPECIAL, INCIDENTAL OR

* CONSEQUENTIAL DAMAGES, FOR ANY REASON WHATSOEVER.

* Author Date Comment
K st e e e e o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o s o o o o o o o o o

* Pat Richards XX /XX /XX Original.
*****‘k**************************************************************/

/** T N C L U D E S **********************************************************/
#include <pl8cxxx.h>

#include <usart.h>

#include <spi.h>

#include "system\typedefs.h"

#include "system\usb\usb.h"

#include "io_cfg.h" // 1I/0 pin mapping
#include "user\MCP3551.h"

/** VARTABTILTE S *Frrkrkrrr A A A XA Ak h ok ok h kAR AARAA A A A A KK KKK KA XA LA LA Kk k ok /

#pragma udata
//byte old_sw2,0ld_sw3;

BOOL emulate_mode;

rom signed char dir_table[]1={-4,-4,-4, 0, 4, 4, 4, 0};
byte movement_length;

byte vector = 0;

byte AquireData = 1; //0 = STOP; 1 = Aquire
char buffer([3];

char inbuffer [BUF_SIZE]; // 8 byte input to USB device buffer
char outbuffer[BUF_SIZE]; // 8 byte output to USB device buffer
byte TimerCounter = O0xFO;

static unsigned char gSampleFlag;

© 2006 Microchip Technology Inc.
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O c-1: MCP3551.C (CONTINUED)

/** P R I v A T E P R o T O T Y P E S ***************************************/
void Read3551 (char *data);

unsigned char ReadSPI( void );

void CheckBoardConnect (void) ;

/‘k‘k D E C L A R A T I O N S ****k****************'k'k'k'k'k'k'k'k'k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k/
#pragma code
void UserInit (void)
{
byte 1i;

CS_PTBoard_HIGH() ; //Drive high
tris_CS = 0; //Output
OpenSPI (SPI_FOSC_16, MODE_11, SMPMID) ;

TRISBbits.TRISBO = 1; //SDI
TRISBbits.TRISB1l = 0; //SCK
[/ mmmm e
// initialize variables
[ mm e e
for (i1i=0; i<BUF_SIZE; i++) // initialize input and output buffer to 0
{
inbuffer[i]=0;
outbuffer[i]=0;
}
//Timer 0O
TMROH = 0; //clear timer
TMROL = 0; //clear timer
TOCONbits.PSA = 0; //Assign prescaler to Timer 0
TOCONbits.TO0PS2 = 1; //Setup prescaler
TOCONbits.TOPS1 = 1; //Will time out every 51 us based on
TOCONbits.TO0PSO = 1; //20 MHz Fosc
TOCONbits.TOCS = 0; //Increment on instuction cycle

}//end UserInit

/******************************************************************************

* Function: void ProcessIO(void)

*

* PreCondition: None

*

* Input: None

*

* Output: None

*

* Side-Effects: None

*

* Overview: This function is a place holder for other user routines.
* It is a mixture of both USB and non-USB tasks.
*

* Note: None

LR AR EEEEE RS EEEEEEE AR EE R EE LRl
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O C-1: MCP3551.C (CONTINUED)
void ProcessIO(void)
{
char n;
// User Application USB tasks
if ((usb_device_state < CONFIGURED_STATE) | | (UCONbits.SUSPND==1)) return;
if (HIDRxReport (inbuffer, 1)) // USB receive buffer has data
{
switch (inbuffer[0]) // interpret command
{
case START_ACQUISITION: // 'S' START aquisition of data
AquireData = 1;
CS_PTBoard_LOW() ; //Start conversion
TimerCounter = OxXFF;
break;
case STOP_ACQUISITION: // 'T'" STOP aquisition of data
AquireData = 0;
break;
case CHANNEL_SELECTION: // 'C' A/D Channel Selection
break;

default: // unrecognized or null command
}// END switch(inbuffer[0])
}//END if (HIDRxReport (inbuffer, 1)

//Inst. cycle = 200 ns; TMROIF sets every 51 us
1f (INTCONbits.TMROIF)
{

TimerCounter++;

if (!TimerCounter) //if rolled over, set flag. User code will handle the rest.

{
TimerCounter = OXFE;
gSampleFlag = 1;

}

INTCONbits.TMROIF = 0;

//MCU checks every 10 ms if conversion is finished
if (AquireData & gSampleFlag)
{

CS_PTBoard_LOW () ; //
for (n=0;n<5;n++) ;
if (SDIpin == 0)
Read3551 (outbuffer) ;
CS_PTBoard_HIGH() ; //
gSampleFlag = 0; //clear timeout indicator

1f (!mHIDTxIsBusy())
HIDTxReport (outbuffer, 3);
}
}//end ProcessIO

© 2006 Microchip Technology Inc.
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O c-1: MCP3551.C (CONTINUED)

* Function:
*

* PreCondition:
*

* Input:

* Output:

* Side-Effects:

* Overview:
*

* Note:

{

* Function:
*

* PreCondition:
*

* Input:
* Output:
* Overview:

*

* Side-Effects:

{
}

unsigned char n;
datal[2] = ReadSPI();
datal[l] = ReadSPI();
datal[0] = ReadSPI();

/******************************************************************************

void Read3551 (char *data)

None

Pointer to a string; must be three bytes min
None

None

LR AR AR EEEEEEEEE LA EEEEEE SRR R E LRl

void Read3551 (char *data)

VAR A AR AR EEEEE RS LSRR R R RS AR R R Rl

CheckBoardConnect (void)

None

None

None

Checks if the Stimulus Board is attached. Future expansion.

None

VAR AR A EEEEEEEE SRR EE RS R R iR Rl

void CheckBoardConnect (void)

/** EOF MCP3551.c**~k*****************************************************/
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