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Bl A-1:

CONFIG fir i &

// CONFIGIL
#pragma config
#pragma config

// CONFIG1H
#pragma config
#pragma config
#pragma config
#pragma config
// CONFIG2L

#pragma config

#pragma config
#pragma config

#pragma config
#pragma config

#pragma config

// CONFIG2H

#pragma config
#pragma config
#pragma config
#pragma config
#pragma config
#pragma config
// CONFIG3L

#pragma config

#pragma config

// CONFIG3H
#pragma config

#pragma config

// CONFIG4L
#pragma config

#pragma config

#pragma config
#pragma config

// CONFIG4H

#pragma config
#pragma config
#pragma config
#pragma config

#pragma config

// CONFIG5L
#pragma config

FEXTOSC = OFF
RSTOSC = HFINTOSC 1MHZ

CLKOUTEN = OFF
PRIWAY = OFF
CSWEN = OFF

FCMEN = OFF

MCLRE = EXTMCLR

PWRTS = PWRT OFF
MVECEN = OFF

IVT1WAY = OFF

LPBOREN = OFF
BOREN = SBORDIS

BORV = VBOR 2P45
ZCD = OFF

PPS1IWAY = OFF
STVREN = OFF

DEBUG = OFF
XINST = OFF

WDTCPS = WDTCPS 31

WDTE = OFF

WDTCWS = WDTCWS 7

WDTCCS = SC

BBSIZE = BBSIZE 512

BBEN = OFF
SAFEN = OFF
WRTAPP = OFF

WRTB = OFF
WRTC = OFF
WRTD = OFF

WRTSAF = OFF
LVP = OFF

CP = OFF

// External Oscillator Selection (Oscillator not enabled)
// Reset Oscillator Selection (HFINTOSC with HFFRQ = 4 MHz
and CDIV = 4:1)

// Clock out Enable bit (CLKOUT function is disabled)

// (PRLOCK bit can be set and cleared repeatedly)

// Clock Switch Enable bit (The NOSC and NDIV bits cannot
be changed by user software)

// Fail-Safe Clock Monitor Enable bit (Fail-Safe Clock
Monitor disabled)

// MCLR Enable bit (If LVP = 0, MCLR pin is MCLR;

If LVP = 1, RE3 pin function is MCLR )

// Power-up timer selection bits (PWRT is disabled)

// Multi-vector enable bit (Interrupt contoller does not
use vector table to prioritze interrupts)

// IVTLOCK bit One-way set enable bit (IVTLOCK bit can be
cleared and set repeatedly)

// Low Power BOR Enable bit (ULPBOR disabled)

// Brown-out Reset Enable bits (Brown-out Reset enabled,
SBOREN bit is ignored)

// (Brown-out Reset Voltage (VBOR) set to 2.45V)

// 7ZCD Disable bit (ZCD disabled. ZCD can be enabled by
setting the ZCDSEN bit of ZCDCON)

// PPSLOCK bit One-Way Set Enable bit (PPSLOCK bit can be
set and cleared repeatedly (subject to the unlock sequence)
// Stack Full/Underflow Reset Enable bit

(Stack full/underflow will not cause Reset)

// Debugger Enable bit (Background debugger disabled)

// Extended Instruction Set Enable bit (Extended
Instruction Set and Indexed Addressing Mode disabled)

// WDT Period selection bits (Divider ratio 1:65536;
software control of WDTPS)
// WDT operating mode (WDT Disabled; SWDTEN is ignored)

// WDT Window Select bits (window always open (100%);
software control; keyed access not required)
// WDT input clock selector (Software Control)

// Boot Block Size selection bits (Boot Block size is 512
words)

// Boot Block enable bit (Boot block disabled)

// Storage Area Flash enable bit (SAF disabled)

// Application Block write protection bit

(Application Block not write protected)

// Configuration Register Write Protection bit
(Configuration registers (300000-30000Bh) not
write-protected)

// Boot Block Write Protection bit

(Boot Block (000000-0007FFh) not write-protected)

// Data EEPROM Write Protection bit (Data EEPROM not
write-protected)

// SAF Write protection bit (SAF not Write Protected)

// Low Voltage Programming Enable bit (HV on MCLR/VPP must
be used for programming)

// PFM and Data EEPROM Code Protection bit (PFM and Data
EEPROM code protection disabled)
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il A-2:

SFRZESFR4L%i, DSTP =1, ®MA4EH

#include <xc.h>
#include <stdint.h>

uint8 t Arrayl[10];
uint8 t Array2[10];
uint8 t i;

void main (void)

//Initialize the Arrays
for (i=0; 1i<10 ; i++)
{
Arrayl[i] = 1i+1;
Array2[i] 0;

//Initialize DMAl

DMALISSA = (uintl6é t) Arrayl;
DMALIDSA = (uintl6 t) Array2;
DMAICONlbits.SMR = 0b00;
DMAICONlbits.SMODE = 0b01l;
DMA1CONlbits.DMODE = 0b01;
DMA1SSZ = 0x0A;

DMA1DSZ = 0x0A;
DMAICONlbits.SSTP = 0b0;
DMAICONlbits.DSTP = 0bl;
DMA1CONObits.DMAISIRQEN = 0bO0;

// Use default priority level

asm ("BANKSEL PRLOCK");

asm ("MOVLW 0x55");

asm ("MOVWF PRLOCK") ;

asm ("MOVLW OxAA");
("MOVWEF PRLOCK") ;
("BSF PRLOCK, 0");

asm
asm

DMA1CONObits.DMALEN = 1;
DMAI1CONObits.DMALIDGO = 1;

while (1) ;

while (0 == PIR2bits.DMA1DCNTIF) {}

//Set source start address
//Set destination start address
//Choose GPR space as source memory

//Increment source address on each transaction
//Increment destination address on each transaction

//Set 10 bytes for source size
//Set 10 bytes for destination size
//Clear source reload stop bit
//Set destination reload stop bit

//Source Trigger is not allowed to start DMA transfer

// Lock priority to grant memory access

//Enable DMA
//Start Transfer

//Wait after message transfer completed

© 2017 Microchip Technology Inc.
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BlA-3:  HIEEEZE GPRfL%i, DSTP =1, TIMER1#lRIF

#include <xc.h>
#include <stdint.h>

void Timerl Init(void);

uint8 t Arrayl[10];
uint8 t 1i;

void main (void)

Timerl Init();

//Clear Arrayl
for (1=0; 1i<10 ; i++)
{

Arrayl[i] = 0;

DMA1SSA = 0x00;

DMA1DSA = (uintl6_t) Arrayl;
DMA1CONlbits.SMR = 0bl0;
DMA1CONlbits.SMODE = 0b01;
DMA1CONlbits.DMODE = 0b01l;
DMA1SSZ = O0xO0A;

DMA1DSZ = 0xO0A;
DMA1CONlbits.SSTP = 0bO;
DMA1CONlbits.DSTP = 0bl;
DMA1SIRQ = 32;
DMA1CONObits.DMA1SIRQEN = 0bl;

// Use default priority level

asm ("BANKSEL PRLOCK") ;
asm ("MOVLW 0x55");

asm ("MOVWEF PRLOCK") ;
asm ("MOVLW OxAA");
asm ("MOVWEF PRLOCK") ;
asm ("BSF PRLOCK, 0");

DMA1CONObits.DMALEN = 1;

T1CONbits.TMRION =1;

while (1) ;
void Timerl Init (void)
{

TI1CON = 0x06;
T1CLK = 0x03;

TMR1L
TMR1H

OxFF;
O0xFF;

PIR4bits.TMRIIF =0;

// Lock priority to grant memory access

while (0 == PIR2bits.DMALDCNTIF) {}

//Set source start address

//Set destination start address

//Choose DATAEE as source memory

//Increment source address on each transaction
//Increment destination address on each transaction
//Set 10 bytes for source size

//Set 10 bytes for destination size

//Clear source reload stop bit

//Set destination reload stop bit

//Choose Timerl as Transfer Trigger Source
//Source Trigger is allowed to start DMA transfer

//Enable DMA

//Start Timerl

//Wait after message transfer completed

//1:1 PreScale,NoSync,16bit mode
//HFINTOSC clock source

//Initialize Timer Low Register
//Initialize Timer High Register

//Clear Timer 1 interrupt flag

DS90003164A_CN %510 7T
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BlA-4: PFMZESFR{E#i, SSTP =1, UITXfil kIR

#include <xc.h>
#include <stdint.h>

void UART Init (void);

//Initialize 9 charters in program memory space starting at 0x000300 address const
uint8 t table[] _ at(0x000300) = {'M','i','c','r','0o','c','h',"i",'p"};

void main (void)

UART Init(); //Initialize UART

DMA1SSA = 0x000300; //Set source start address

DMAIDSA = (uintl6 t) &U1TXB; //Set destination start address to ULTXB
DMA1CONlbits.SMR = 0b01; //Choose PFM space as source memory
DMAICONlbits.SMODE = 0b01l; //Increment source address each transaction
DMA1CON1lbits.DMODE = 0b00; //Remain unchanged the destination address transaction
DMA1SSZ = 0x09; //Set 9 bytes for source size

DMA1DSZ = 0x01; //Set 1 byte for destination size
DMAICONlbits.SSTP = 0bl; //SIRQEN is clear after sending 9 bytes
DMA1CON1bits.DSTP = 0b0; //No destination reload stop bit

DMA1SIRQ = 28; //Choose UlTX as Transfer Trigger Source
DMA1CONObits.DMALISIRQEN = 1; //Source Trigger is allowed to start DMA transfer

// Use default priority level

// Lock priority to grant memory access

asm ("BANKSEL PRLOCK") ;

asm ("MOVLW 0x55");

asm ("MOVWE PRLOCK") ;

asm ("MOVLW OxAA");
(
(

asm ("MOVWF PRLOCK") ;

asm ("BSF PRLOCK, 0");

DMA1CONObits.DMAIEN = 1; //Enable DMA

while (0 == PIR2bits.DMAIDCNTIF) {} //Wait after message transfer completed
while (1) ;

void UART Init(void)

UlBRGH = 0x00;
U1BRGL = 0x05; // Set to 9600 baud using 1Mhz HFINTOSC

ULCONObits.BRGS = 0; // BRG normal speed mode
U1CONObits.MODE = 0b0000; // Asynchronous 8-bit mode
UlCONlbits.ON = 1; // Enable serial port
UlCONObits.TXEN = 1; // Enable transmit

// TX and RX pin configuration

PPSLOCK = 0x55;
PPSLOCK = 0xAA;

PPSLOCKbits.PPSLOCKED = 0x00; // Unlock PPS

UIRXPPS = 0b10111; // RCT7->UART:RX

RC6PPS = 0b010011; // RC6->UART:TX

ANSELCbits.ANSELC7 = 0; // Clear analog select bit of RX pin

PPSLOCK = 0x55;
PPSLOCK = 0xAA;
PPSLOCKbits.PPSLOCKED = 0x01; // Lock PPS
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#include <xc.h>
#include <stdint.h>

void UART_Init (void);
void Timerl Init (void);

void main (void)

UART Init();
Timerl Init();

DMA1SSA = 0x000300;

DMA1CONlbits.SMR = 0b01l;

DMA1SSZ = 0x09;

DMA1DSZ = 0x01;
DMA1CON1lbits.SSTP 0b0;
DMAI1CONlbits.DSTP = 0b0;
DMA1SIRQ = 28;

DMA1AIRQ = 32;

DMAICONObits.AIRQEN = 1;

asm ("BANKSEL PRLOCK");

asm ("MOVLW 0x55");

asm ("MOVWE PRLOCK");

asm ("MOVLW OxAA");
("MOVWF PRLOCK") ;
("BSF PRLOCK, 0");

DMA1CONQObits.DMALIEN = 1;

T1CONbits.TMRION =1;

while (1) ;

void UART_Init (void)
{

U1BRGH 0x00;
U1lBRGL = 0x05;
U1lCONObits.BRGS = 0;
U1CONObits.MODE 0b0000;
UlCON1lbits.ON =
U1CONObits.TXEN

7

=l

1;

PPSLOCK = 0x55;
PPSLOCK = O0xAA;

UIRXPPS = 0bl0111;
RC6PPS = 0b010011;
ANSELCbits.ANSELC7 = 0;
PPSLOCK = 0x55;

PPSLOCK = OxAA;

void Timerl Init(void)
{
T1CON = 0x36;
TI1ICLK = 0x03;

TMR1L = OxFF;
TMR1H = OXFF;

PIR4bits.TMRIIF =0;

uint8_t table[] _ at(0x000300)

DMAIDSA = (uintl6 t) &ULTXB;

DMA1CONlbits.SMODE = 0bO01l;
DMA1CONlbits.DMODE = 0b00;

DMA1CONQObits.DMALISIRQEN =

// Use default priority level
// Lock priority to grant memory access

while (0 == PIR2bits.DMA1DCNTIF) {}

// TX and RX pin configuration

PPSLOCKbits.PPSLOCKED = 0x00;

PPSLOCKbits.PPSLOCKED = 0x01;

//Initialize 9 charters in program memory space starting at 0x000300 address const
{'M','i','c','t', 0", 'c','h', "it, 'p' )

//Initialize UART
//Initialize Timerl

//Set source start address

//Set destination start address to ULTXB

//Choose PFM space as source memory

//Increment source address each transaction
//Remain unchanged the destination address transaction
//Set 9 bytes for source size

//Set 1 byte for destination size

//No source reload stop bit

//No destination reload stop bit

//Choose U1TX as Transfer Trigger Source

//choose Timerl as Abort Trigger Source

//Source Trigger is allowed to start DMA transfer
//BRbort Trigger is allowed to abort DMA transfer

//Enable DMA

//Wait after message transfer completed

//Start Timerl

// Set to 9600 baud using 1Mhz HFINTOSC
// BRG normal speed mode

// Asynchronous 8-bit mode

// Enable serial port

// Enable transmit

// Unlock PPS

// RCT->UART:RX

// RC6->UART:TX

// Clear analog select bit of RX pin

// Lock PPS

//1:8 PreScale,NoSync, 16bit mode
//HFINTOSC clock source

//Initialize Timer Low Register
//Initialize Timer High Register

//Clear Timer 1 interrupt flag

DS90003164A_CN 551271
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#include <xc.h>
#include <stdint.h>

void IO Init (void);

void UART Init (void);

void Interrupt Init(void);
void TimerO_Init (void);

uint8 t table[]  at(0x000300) = {'M',
void  interrupt (high priority)

{

PIR2bits.DMAIORIF = 0;

LATCbits.LATCS5 "= 1;

DMA1CONObits.DMAL1EN = 0;

}
void _ interrupt (low priority)

{
PIR2bits.DMAIDCNTIF =0;

LATCbits.LATC4 "= 1;

}
void main (void)

{
Interrupt Init();
IO Init();
UART_Init();
TimerO Init();

DMA1SSA = 0x000300;

DMA1DSA = (uintlé6_t) &UITXB;
DMA1CONlbits.SMR = 0bO1l;
DMA1CONlbits.SMODE = 0bO01l;
DMA1CONlbits.DMODE = 0b00;
DMA1SSZ = 0x09;
DMA1DSZ = 0x01;
DMA1CONlbits.SSTP
DMA1CONlbits.DSTP
DMA1SIRQ = 28;
DMA1CONObits.DMA1SIRQEN =
DMA1CONObits.AIRQEN = 0O;

= 0bO0;
= 0b0;

1;

// Use default priority level
// Lock priority to grant memory access

asm ("BANKSEL PRLOCK") ;
asm ("MOVLW 0x55");
asm ("MOVWE PRLOCK") ;

asm ("MOVWE PRLOCK");

(
(

asm ("MOVLW OxAA");
(

asm ( om);

"BSF PRLOCK,

DMA1CONObits.DMALEN = 1;
TOCONObits.EN =1;

while (0 == PIR2bits.DMA1DCNTIF) {}
while (1) ;

//Initialize 9 charters in program memory space starting at 0x000300 address const
lil,lcl,

highPriorityInterrupt08 (void)

lowPriorityInterruptl8

'r','o','c','h','i','p'};

//Clear Over run Interrupt Flag
// Set RC5 pin Abort Interrupt indicator

// Hard stop DMAl when over run interrupt is asserted

(void)

//Clear Destination Count Interrupt flag

// Set RC4 pin Destination Count Interrupt indicator

//Initialize
//Initialize
//Initialize
//Initialize

Interrupt
I0

UART
Timer0

//Set source start address

//Set destination start address to UITXB

//Choose PFM space as source memory

//Increment source address each transaction

//Remain unchanged the destination address transaction
//Set 9 bytes for source size

//Set 1 byte for destination size

//No source reload stop bit

//No destination reload stop bit

//Change this to 31 to simulate overrun interrupt
//Source Trigger is allowed to start DMA transfer

// No Abort Trigger is allowed to abort DMA transfer

//Enable DMA
//Enable Timer0

//Wait after message transfer completed

© 2017 Microchip Technology Inc.
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{
U1BRGH

{

LATCbits
LATCbits

{

IPR2bits
IPR2bits

PIR2bits

PIR2bits

PIE2bits
}

TOCONO =
TOCONL =

TMROH =
TMROL

PIR3bits

UlBRGL =
UlCONObits.BRGS = 0;
UlCONObits.MODE = 0b0000;
UlCONlbits.ON = 1;
UlCONObits.TXEN = 1;

PIE2bits.

void UART Init (void)

0x00;
0x05;

// TX and RX pin configuration

PPSLOCK = 0x55;

PPSLOCK = 0xAA;
PPSLOCKbits.PPSLOCKED = 0x00;
UIRXPPS = 0bl0111;

RC6PPS = 0b010011;
ANSELCbits.ANSELC7 = 0;
PPSLOCK = 0x55;

PPSLOCK = 0xAA;

PPSLOCKbits.PPSLOCKED = 0x01;

void IO Init (void)

// Set RC4 and RC5 as digital
// output pins and
ANSELCbits.ANSELC5 = 0;
ANSELCbits.ANSELC4
TRISCbits.TRISC5 = 0
TRISCbits.TRISC4 = 0;

0;

’

.LC5 = 0;
.LC4 0;

void Interrupt Init(void)

INTCONObits.GIEH = 1;
INTCONObits.GIEL
INTCONObits.IPEN = 1;

Il
—

.DMA1DCNTIP = O;
.DMA1ORIP = 1;

.DMA1DCNTIF = O;
.DMA1ORIF =0;

DMA1DCNTIE = 1;
.DMA1ORIE =1;

void TimerO_ Init (void)

0x00;
0x50;

0x05;
0x00;

.TMROIF = O;

// Set to 9600 baud using 1Mhz HFINTOSC
// BRG normal speed mode

// Asynchronous 8-bit mode

// Enable serial port

// Enable transmit

// Unlock PPS

// RCT->UART:RX

// RC6->UART:TX

// Clear analog select bit of RX pin

// Lock PPS

initialize as low

//Enable High Priority Interrupts
//Enable Low Priority Interrupts
//Enable Priority

//Set Destination Count Interrupt to low priority
//Set Overrun Interrupt to high priority

//Clear Destination Count Interrupt flag
//Clear Over run Interrupt Flag

//Set Destination Count Interrupt Enable bit
//Set Destination Over Run Interrupt Enable bit

//Module Disable, Operating in 8 bit,1:1 postscale
//1:32 pre-scale,synchronized to FOSC/4

// Initialize TimerO High Register
// Initialize TimerO Low Register

//Clear Timer0O Interrupt Flag

DS90003164A_CN %514 11
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{

#include <xc.h>
#include <stdint.h>

void UART Init (void);
void Timerl Init(void);

//Initialize 9 charters in program memory space starting at 0x000300 address
at (0x000300)

const uint8 t table[]
// Initialize Variables
uint8 t i;

uint8 t Arrayl[9];

void main (void)

// Clear Array

for (1=0;1i<9;i++)
{

Arrayl[i]=0;
}

UART Init();
Timerl Init();

DMA1SSA = 0x000300;

DMA1DSA = (uintl6_t) Arrayl;
DMA1CONlbits.SMR = 0b01;
DMA1CONlbits.SMODE = 0b01;
DMA1CON1bits.DMODE = 0bO01;
DMA1SSZ = 0x09;

DMA1DSZ = 0x09;
DMA1CON1bits.SSTP 0b0;
DMA1CON1bits.DSTP = Obl;
DMA1STIRQ = 32;
DMA1CONObits.DMA1SIRQEN = 1;
DMA1CONObits.ATRQEN = 0;

DMA2SSA = (uintl6_t) Arrayl;
DMA2DSA = (uintl6_t) &UITXB;
DMA2CON1lbits.SMR = 0b00;
DMA2CON1bits.SMODE = 0b01;
DMA2CON1bits.DMODE = 0b00;
DMA2SSZ = 0x09;

DMA2DSZ = 0x01;
DMA2CON1bits.SSTP = 0bl;
DMA2CON1bits.DSTP = O0b0;
DMA2SIRQ = 28;

DMA2ATIRQ = 32;
DMA2CONObits.SIRQEN = 1;
DMA2CONQObits.AIRQEN = 0;

// Use default priority level

// Lock priority to grant memory access

asm ("BANKSEL PRLOCK") ;
asm ("MOVLW 0x55");

asm ("MOVWF PRLOCK") ;
asm ("MOVLW OxAA");

asm ("MOVWF PRLOCK") ;
asm ("BSF PRLOCK, 0");

DMA1CONObits.DMALlEN = 1;
T1CONbits.TMRION =1;

while (0 == PIR2bits.DMA1DCNTIF) {}
DMA2CONObits.DMA2EN = 1;
while (0 == PIRSbits.DMA2DCNTIF) {}

while (1) ;

= {('M','i','¢','r','0",'c','h',"i", "p"};

//Initialize UART
//Initialize Timerl

//Set source start address

//Set destination start address to ULTXB

//Choose PFM space as source memory

//Increment source address each transaction
//Increment destination address each transaction
//Set 9 bytes for source size

//Set 9 bytes for destination size

//No source reload stop bit

//Set destination reload stop bit

//Choose Timerl as Transfer Trigger Source
//Source Trigger is allowed to start DMA transfer
//Bbort Trigger is not allowed to abort DMA transfer

//Set source start address

//Set destination start address to ULTXB

//Choose GPR space as source memory

//Increment source address each transaction

//Remain unchanged the destination address transaction
//Set 9 bytes for source size

//Set 1 byte for destination size

//Set source reload stop bit

//No destination reload stop bit

//Choose UITX as Transfer Trigger Source

//choose Timerl as Abort Trigger Source

//Source Trigger is allowed to start DMA transfer
//Bbort Trigger is not allowed to abort DMA transfer

//Enable DMA1
//Start Timerl

//Wait after message available in Arrayl
//Enable DMA2

//Wait after message transfer completed

© 2017 Microchip Technology Inc.
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void UART Init (void)

U1lBRGH = 0x00;

UIBRGL = 0x05; // Set to 9600 baud using 1Mhz HFINTOSC
U1CONObits.BRGS = 0; // BRG normal speed mode
U1CONObits.MODE = 0b0000; // Asynchronous 8-bit mode
UlCONlbits.ON = 1; // Enable serial port

UlCONObits.TXEN = 1; // Enable transmit

// TX and RX pin configuration

PPSLOCK = 0x55;

PPSLOCK = 0xAA;

PPSLOCKbits.PPSLOCKED = 0x00; // Unlock PPS

ULRXPPS = 0b10111; // RCT7->UART:RX

RC6PPS = 0b010011; // RC6->UART:TX

ANSELCbits.ANSELC7 = 0; // Clear analog select bit of RX pin

PPSLOCK = 0x55;
PPSLOCK = 0xAA;
PPSLOCKbits.PPSLOCKED = 0x01; // Lock PPS

void Timerl Init(void)

T1CON = 0x36; //1:8 PreScale,NoSync,1l6bit mode
T1CLK = 0x03; //HFINTOSC clock source

TMR1L = OxFF; //Initialize Timer Low Register

TMR1H = OXFF; //Initialize Timer High Register
PIR4bits.TMR1IF =0; //Clear Timer 1 interrupt flag

DS90003164A_CN 516 71 © 2017 Microchip Technology Inc.
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