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Implement Digital Signal Controller(DSPIC30F2010)

for brushless dc motor controller
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1 m35147251n50 PICC COMPILER . MPLAB IDE PROTEUS

1.1 m3s)% PIC _C COMPILER V 4.084

EEX
(?)

(D Project | Edit Search Options Compile View Tools Debug Document User Toolbar

S0 P[Eg P['Ej oy _.""’ - 5 -~

T : : |_"/_ l_J Findgrtin Make File
Project PIC Wizard 24 BitWizard Create  Open All Files Close Project Files Project
Project Options
®

o
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=

g
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- A P Insert  CAP Pit: refa1a_1

g‘l] 3.1 USER INTERFACE OF PIC C V4.08

PIC_C COMPILER V4.08 lamiuanuamisouazdssiuieanuazainlinugldan
' 9 Y o . . 9/09.:} '
pg19un Tagenuisaldanlany pic microcontroller laaaua PIC12 , PIC16 PIC18 , PIC24 11
1 . < ' IS 1 o ] 1
e DSPIC wazludiuves user interface Anthandalimsutseemilunuia wy shliieaems
< T Y 0 a o {
Tduiuedann  Tuunuiivzvenuzihfsuduld PIC_C COMPILER Vv4.08 woduyy weflvz

£ Y WYY Y} Aa o ' A A
ﬂuﬂ’ﬂulﬂﬂ’lﬂﬁ’ll!fl’)ﬁ mﬂﬁﬂﬂﬁi}!ﬂ( help )ﬂ@lﬂh?ﬂﬂjﬂiuﬂiu@‘c’JNﬁ%L@fJﬂﬂllWﬂ 9

b

[

d‘ = 1 1 I 1
i 11 saasdimsuianguyungual
. S 2 v v Y A o . Ao )
1) TAB project L‘}Jumwimuiumsmnqm HINManveuY project ADUI source file ( *.c
% ] I . ! ] { <
) FaluusazTsidnevazilseneudieviars source file uadodll 1source file  Nilat
. L . A ~ 9 d? o &% Y ) . o
main() 8¢ 11 project 1110391ANUNATNIUNIHNAL YN YBINITABTITUmMain() T U0
. o I o
2) TAB Edit 14 lunsud lvilsudysmsdiouTdsunsumiundn
3) TAB Search l¥81meanuazainlumsduniuas unuidrlu project

° Y] v <3 ] . . |
4y Flumssmuenuanyaza 9 veeldsan 1y Editor Tollbar uag Project 1iudu
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5) Tab Compile 1¥lumsasivaenhenssinazulsalysidailu HEX File
6) Tab view 1¥lunsBenasueenisznouaiea 9 voellsi3n 1y datasheet cpu, CPU

. 1 <3|
Register M3 1% Preprocesser ¢4 9 Hudu

ludau Tab au 9 aiiunandlulenase ll

Taseada pic_c compiler

Ll FUNCTION F1

INT16 ABC:

VOID MAIN (VOID)

................................

................................

....................................

..............................

<™

g‘lJ 3.2 structure pic ¢ compiler

H a ' . M) . I o @ a

90317 1.2 wevzesuneldnlu project a9 azfiflsdu main() iWuilsdunanlumsuiu s

@ . oaj o A . 1 A . ) 9
Famsszuuanuly project 1anua 1UABI sub function @13 9 Naglu project dzgniTonlsnulay

. . ' . <3 : o o 1 @
function main() LazITHIN sub function NawsaEenlsFaTuLaziuld  Tuaiuvesdulsdn
o o 1 d o g 1 ] o ] 1 o {
YszmaBBueniladuliaedndudualsuvy  global (Fafiuiniitennuiedanns ) arudunlsn

o o I o . g { ] o 4 o 1 a’/‘
Uszmaluiladuazdludwalsuuy private ( liunmitsanuiuieiinstenlsiladumniy ) ms

v
a

o . a @ 4 [~ {
W1 1U5un38VU microcontroller M3VUIHITIANSTIT09V0IMT IS memory (RAM)Dalud andoalst

AMNAIATYLIN 9 1199910 memory 11 microcontroller Hogod191ma
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Pre-Processor

Y o [ =~ 9 Y o . Y o Yo o 4
Pre-processor 1@ miumssnanunsauliiny compiler vihanuginivesnilsenoy

19 9 ¥09 15190151 cpu (#include<30F2010.h>) M3fmuailadun1sia Iy cpu( #Fuse

NOWDT, NOPUT, PROTECT)itay f1viua clock speed ¥y cpu(#use delay(clock=20000000))

Fludu

Data Definition

msannldsunsulusedda 9 Aawmsiszmadiulsiudannandesldenn

Y @ o3| o A 9
QTU@”IHW@JJu11ﬂ5llﬂ§lllﬂuﬂ”l§u”l@u1/!°ﬂ"ﬂﬂ

ANDIMYNAWNTIRDINTHUIDA

U

yanumsasuulssmuanizaanilssiiunaive 14 14

int1 1 bit number Oto1 N/A
int8 8 bit number 0 to 255 -128 to 127
int16 16 bit number 0 to 65535 -32768 to 32767
int32 32 bit number | 0 to 4294967295 | -2147483648 to 2147483647
float32 | 32 bit float -1.5x
10 to 3.4 x
1038
Constance Data
A =123; RRUGH]
B = 0123; e
C = OXOF; FIUANN
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D = 0B00110011; FIUTDN
Function Definition

k4
[

~ VY 9 ) = ~
seifleuNAlensasie sub function Tsail
v Y [
- dszmailadu prototype 1% compiler nswnnasineunsizonldil ey

o o o o v Y
- ﬂ']ﬁuﬂ?‘ﬂu‘]_lllﬂ'ﬁﬁJLLagﬁﬁﬂ']ﬁllﬂ\?w\i“ﬁuslﬁgﬂﬂ@ﬁ

shechaldsunsufisnevdaeilsiudeanuuda q
#include <30F2010.h>

#device adc=8

#Fuses HS

#Fuses BROWNOUT

#Fuses NOMCLR

#Fuses PUT4

#Fuses NOWDT

#use delay(clock=10000000,restart_wdt)

#use rs232(UART1,baud=19200,parity=N,bits=8,)

void f1(void); Function
void f2(int8 data); prototype

int16 f3(int8 a,int8 b);

void main()

{
int16 x;

while(true)

{
f10;
f2(10);
3(10,20);
}
}
void f1(void)

{
output_b(0xff);

Call Function

0 A ] o @ @ o o @ o S
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}

void f2(int8 data)

{

output_b(data);

}

int16 f3(int8 a,int8 b)

{

return a+b;

}

Operators Table

Addition Operator

Addition assignment operator, x+=y, is the same as x=x+y

Bitwise and assignment operator, x&=y, is the same as x=x&y

Address operator

Bitwise and operator

Bitwise exclusive or assignment operator, x*=y, is the same as x=x"y

Bitwise exclusive or operator

Bitwise inclusive or assignment operator, xl=y, is the same as x=xly

Bitwise inclusive or operator

Conditional Expression operator

Decrement

Division assignment operator, x/=y, is the same as x=x/y

Division operator

Equality

Greater than operator

Greater than or equal to operator

Increment

Indirection operator

Inequality

Left shift assignment operator, x<<=y, is the same as x=x<<y

Less than operator

<<

Left Shift operator

0 A ] o @ @ o o @ o S
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Less than or equal to operator

Logical AND operator

Logical negation operator

Logical OR operator

Modules assignment operator x%=y, is the same as x=x%y

Modules operator

Multiplication assignment operator, x*=y, is the same as x=x*y

Multiplication operator

One's complement operator

>>=

Right shift assignment, x>>=y, is the same as x=x>>y

>>

Right shift operator

->

Structure Pointer operation

Subtraction assignment operator

Subtraction operator

sizeof

Determines size in bytes of operand

Statements Table

if (expr) stmt; if (x==25)
[else stmt;] x=1;
else
X=x+1;

while (expr) stmt;

while (get_rtcc()!=0)
putc(‘n’);

do stmt while (expr); do {

putc(c=getc());
} while (c!=0);

for (expr1;expr2;expr3) stmt; for (i=1;i<=10;++i)

printf(“%u\r\n”,i);

switch (expr) { switch (cmd) {
case cexpr: stmt; //one or more case 0: printf("cmd 0”);
case [default:stmt] break;

0 A ] o @ @ o o @ o S
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mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/IF.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/While.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/DO.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/For.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Switch.htm

.} case 1: printf(“cmd 17);
break;

default: printf(*bad cmd”);

break; }
return [expr]; return (5);
goto label; goto loop;
label: stmt; loop: |++;
break; break;
continue; continue;
expr; i=1;
{Istmf]}

Zero or more

BUILT-IN-FUNCTIONS
Built in function 111 1@ 1uiludsfigresmasanuazaindud1d Tasunsu pic ¢ compiler 11y

H ' Y
pgnann Tagiglduaianudh lanumsdeinuadinlsias M return Aveeiladin miin
v 4
MI98197N 1

Syntax: bit_set(var, bit)

Parameters:  var may be a 8,16 or 32 bit variable (any lvalue)

bit is a number 0-31 representing a bit number, 0 is the least significant bit.
Returns: Undefined

Function: Sets the specified bit (0-7, 0-15 or 0-31) in the given variable. The least

significant bit is 0. This function is the similar to: var |= (1<<bit);

0 A ] o @ @ o o @ o S
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mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Return.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Goto.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Label.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Break.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Continue.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Expr.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/Semi_Colon.htm
mk:@MSITStore:C:/Program%20Files/PICC/ccsc.chm::/stmt.htm

Availability:

Requires:

Examples:

o 1A
71398191 2

Syntax:

Parameters:

Returns:

Function:

All devices

Nothing

int x;

x=5;

bit_set(x,3);

/I X is now 13

value = read_adc ([mode])

mode is an optional parameter. If used the values may be:

ADC_START_AND_READ (continually takes readings, this is the default)

ADC_START_ONLY (starts the conversion and returns)

ADC_READ_ONLY (reads last conversion result)

Either a 8 or 16 bit int depending on #DEVICE ADC-= directive.

This function will read the digital value from the analog to digital converter. Calls
to setup_adc(), setup_adc_ports() and set_adc_channel() should be made
sometime before this function is called. The range of the return value depends

on number of bits in the chips A/D converter and the setting in the #DEVICE

0 A ] o @ @ o o @ o S
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ADC-= directive as follows:

#DEVICE 8 bit 10 bit 11 bit 12 bit 16 bit

ADC=8 00-FF  00-FF 00-FF 00-FF 00-FF

ADC=10 X 0-3FF X 0-3FF X
ADC=11 X X 0-7FF X X

ADC=16 0-FFO0O O0-FFCO 0-FFEO 0-FFFO 0-FFFF

Note: x is not defined

Availability: This function is only available on devices with A/D hardware.

Requires: Pin constants are defined in the devices .h file.

Examples: setup_adc( ADC_CLOCK_INTERNAL );
setup_adc_ports( ALL_ANALOG );
set_adc_channel(1);
while (input(PIN_BO) ) {

delay_ms( 5000 );
value = read_adc();

printf("A/D value = %2x\n\r", value);

}
read_adc(ADC_START_ONLY);

sleep();

value=read_adc(ADC_READ_ONLY);

9

k3 . [ . . = A v o AA
M3a319 Project U pic_c compiler Imadenla 2 nedsiine
Y . .
1) 1% Project Wizard
Y .
2) 1% Manual create Project
. . @ ' a1 a 1< 1 4 .
Project Wizard 1@ iilse Temiaedsuduldlusunsy  ifluedrawin ilosan pic
. =S . 1 9 o 9 1 . o 9 1 1
microcontroller 3 register Aout1auN lennaens config lumsihld1sauluusazedia uag

project wizard vzaerimsiie naigithwmune’la
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YuneuMsly Project Wizrad

Step 1

TrrEn e Fes Gl e TAdEIEE  BEEEFLE
&= = Filez Project

Project Options

[ siayneepr 5 || s]aal[mdg [sa |

Save in: | b B’?&Q ~ | [ s
o
|1 Data She | test_bldc
c | 1) Debugger Prisles IGDEleult.pjt
Projects |l Devices
L b DL
|l Drivers
J . | ex_GLCD
Examples | 1) Examples
= Projects
|1 temp 1820
’E‘ | 1 Templates
= | L test1sfE18
My Recent
Documents | L test232_4011
| test258
Al b testa77
S, L0 test2010
My Metwork
Places
il W File name: |PROJECTO ~| [ save |
My Computer Save as type: | .PJT Project file onhy i | [ Cancel ]

31U 3.3 31 project wizard

- 1@en Tab Project - Pic Wizard d1M3U(8 bit databus) or 24 bit Wizard(16 bit data bus)
project name - save

Step 2

Froject Name:

C:yZvProgram Files\FPICCLAW/FPROJECTO1 pjt

Header Files
UART Setup
wWSOT ATimer! Setup
16432 Bit Timers
Analog Setup

12C and SFl Setup
Input Capture

‘A
Ik

Pl b A0utput Compa

Options | Code |

Function Generation
%) Opening brace on the follows
2 Opening brace on the same line

\ Device: PICZ4AFJ1286GA010

FPIC2AHJZSEGF210
PIC24HJ25EGPE
DSPIC30F1010

[1 Ernabil

L
Uz= 19 DSPIC 1
DSPIC30FZ072
DSPICI0F2020
DSPIC3I0F2023

JTAG enabled
[] Code protected from reads

o)

Fuses

[1 Program kemon wfrite Protected
[1 Debug mode for use with ICD

[1 O evice will reset into Clip-0n-E mulation mode

| ICD commmunication channel 1

o

oA ]
AT NI UN

21l

) Ozcilator Frequency:

Orne fuse per

0000000 H=

estart "D Thduring calls to DE LAY

= with cormments

|2

%

Ol

J L

Cancel

J [

Help

gﬂﬁ 3.4 register config

UINTNOINTYAAATIUIYNIS ﬁwﬁnﬁ@uummmuzﬂguazuﬂmﬂsaﬁﬁﬂ‘m 14-07-2012

11



. . v 1 AYa Yy o 1A Y q Yo . vq_ . ¥
Pic ¢ compiler %umﬂ’qumuw@lwmmwuﬂmwmuiwﬂu compller”lﬂullst box NNNATU
1 1 . . [~ 4 o J 1 1 09;
160 U d MU general,Interrupt,Driver,l/O  Pin Wudu Famsmmuaa luugazaruniu
o o 9 ) F) 9 o W o 1 = o ~ 9 o 1 '
m!ﬂu{ﬂEJ\TI/nﬂ’J”IiJLGUﬂ‘ﬂIﬂNﬁiﬁlmﬁ’\lﬁ%uﬂﬁ“VINWLlEJEJNﬁmeEJﬂ wmmﬂmﬁmn"lﬂmwuﬂmumq 9
Sevsesudn click ok Tisunsuazad1e source code arunilanlaB3luiladundn Wodmuans

Mmusuaulinuy CcPU Wwensounazldnuamunnudeamsae i

M08 code 1a91nmMs wizard

/Il #include "C:\Program Files\PICC\PROJECTO01.h" ’

#include <30F2010.h>

#FUSES NOWDT /INo Watch Dog Timer

#FUSES HS //High speed Osc (> 4mhz for PCM/PCH) (>10mhz for PCD)

#FUSES PR //Primary Oscillator

#FUSES NOCKSFSM //Clock Switching is disabled, fail Safe clock monitor is disabled

#FUSES WPSB16 //Watch Dog Timer PreScalar B 1:16

#FUSES WPSA512 //Watch Dog Timer PreScalar A 1:512

#FUSES PUT64 /IPower On Reset Timer value 64ms

#FUSES NOBROWNOUT /INo brownout reset

#FUSES BORV47 /IBrownout reset at 4.7V

#FUSES LPOL_HIGH //lLow-Side Transistors Polarity is Active-High (PWM 0,2,4 and 6)
/IPWM module low side output pins have active high output polar

#FUSES HPOL_HIGH //High-Side Transistors Polarity is Active-High (PWM 1,3,5 and 7)
//PWM module high side output pins have active high output polarity

#FUSES NOPWMPIN /IPWM outputs drive active state upon Reset

#FUSES MCLR //Master Clear pin enabled

#FUSES NOPROTECT /ICode not protected from reading

#FUSES NOCOE //Device will reset into operational mode

#FUSES ICS0 /ICD communication channel 0

#FUSES RESERVED /lUsed to set the reserved FUSE bits

#use delay(clock=10000000)
#use rs232(UART1,baud=9600,parity=N,bits=8)

4 A

void main()

{ Main() function
setup_spi(SPI_SS_DISABLED);
setup_wdt(WDT_ON);
setup_timer1(TMR_DISABLED|TMR_DIV_BY_1)
/I TODO: USER CODE!!

\_ /
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Manual Create Project
& aa o LA y & Y, & . , o Y A
1u3Tns1h source file Ngnardeiunud wilsznovsaudu project g1 lsnnuazdod

. . ' X v A s A A i < o 9
function main() 8¢ lusource file A81T1DIINNYINAINUBINIBITN project 1a ) AnuIz Aol

Y Y
function main()14M3UTMI3IANINY project NaruA TUABUNNT manual create project HAAIAIY
I o v W Y
sUmMmIlud Al

'®/| Project Edit Search options Compile View Tools Debug Document User Toolbar
= - -

= o - -
1 CK Pl —"

& i l_J L=
Project PIC Widsqd 24 Bit Wizard  Create  Open All Files Close Project

Find Textin  Make File
Files Project

Project Options

Select main source file

=
Look in: | [J4 PICC ~| @ ¥ - m-
| Data Sheets |1 test_bildc
= ; | Debugger Profiles
& Projects | Devices cTo1.h
& | bl Type: C Source File
J Drivers Date Modified: 4/22/2012 11:54 PM
| b ex_GLCD Size: 1. 75 KB
2 Escample | Examples
=

| temp1520
_L;‘ L Templates
My Recent | 1 testlsfs18
Documents | test232_4011
| i test2ss
| = | b testa77
—— |l test2010
My Network
Flaces
™ File name: i = omn
-
My Computer | Files of type [ source Code ~| [ cancel ]

51U 3.5 step 1 1duneg msiden source file

L

- PCW
'(D,I Project | Edit Search Options Compile View Tools Debug Document UserToolbar
e | :

} Pﬁ Pﬁ E:J lz_:;l - e

Project PIC Wizard 24 BitWizard Create  Open AllFiles CloseProject

Find Textin  Make File
Files Project

Project Options

Project Options

u}
;I el D5PIC30F2010 b | [ Multiple Compilation Units
_[:'I | 1 Link Separately
- / Fliﬂ: Source FIDSPIC30F2011
z DSPIC30F2012
T B C:\Prog|DSPIC30F2020
o — DSPIC30F2023
— Z DSPIC30F3010
Q\ DSPIC30F3011
e ’ DSPIC30F3012 o
= Include Files
2
@
Global Defines
[ %
OutputFiles Praject Filename C:\Program Files\PICC\PROJECT O, pit B
r
[ Make these settings the default for new projects Epply

51/ 3.6 1ABNDevice
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i

PCW
(D.' Project | Edit Search Options Compile View Tools Debug Document UserToolbar

2o - = & o - N
Lo L] = =2 |
Project PICWizard 24BitWizard Create  Open AllFiles Close Project [ M91extin  Make File

Files Project

Project Options

PROJECTO1.c

rinclu Files\PICC\PROJECTO1l.h"

=EIIE
v
B

Natch Dog Timer
$FUSES H h speed Csc (> 4mhz for PCM/PCH) (>10mhz for PCD)
#FUSES rimary Oscillator
#¥FUSE lock 5 i iz disabled, fail Safe clock monitor is disabled
#FUSES WESEle atch Dog Timer PreScalar B 1:16
#FUSES WPS5SA512 atch Dog Timer PreScalar & 1:512

#FUSES PUT64
5 NOBROWHOUT
#FUSES BORV4T

sialiu=p] S

#use delay(clock=10000000)
#use rs232 (UART1,baud=9600,parity=N,bits=8)
E void main ()
getup =pi (SPI_S5_DISABLELD)
zetup wdt (WDT_CN) ;
setup_timerl (TMR DISABLED|TMR DIV BY 1)

// TODC: USER CCODE!!

L R R B S R e e N

g‘lJ 3.7 713 manual create project Lﬁgﬂﬁuuiﬂf

3.2  m3)% PIC C V4.08 538 MPLAB IDElumsiianmazasiaasulisunsu

PIC C COMPILER @1%150%1914390/0 MPLAB IDE  ties1uieanuazaInlumsiam
9 o w A o [ A
HAZATINADVANUYNABIVBIEARIAT nTo nszaumshalulsunsy 2udulamumuaun
¥ 4
panuuy 3n5e 11 Faiuneums setup 13 PIC C COMPILER #131350%191143340 1 MPLAB IDE

k4 2
A o v A
UUUADUAIY
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3.21 setup_mplab_plugin

setup_mplab_plugin
=
File Version: 6.20.0.0
Date Created: 6/24/2008 9:22 PM
Size: 654 KB

+= CCS C Compiler Plug-In for MPLAB
7 Welcome to CCS C Compiler Plug-In for MPLAB Setup program.
This program will install CCS C Compiler Plug-In for MPLAB on
your computer.

It is strongly recommended that you exit all Windows programs
before running this Setup Program.

Click Cancel to quit Setup and close any programs you have
running. Click Next to continue with the Setup program.

WARNING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this program, or any
portion of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law.

gﬂ 3.8 setup MPLAB plugin

<2 ccs c Compiler Plug-In for MPLAB

Destination Location

Setup will install CCS C Compiler Plug-In for MPLAE in the following folder.
To install into a different folder. click Browse. and select another folder.

You can choose not to install CCS C Compiler Plug-In for MPLAEB by clicking Cancel to exit
Setup.

D estination Folder

C:“Program Files\PICC Browse...

ise Installation “Wizardg

Cancel

gﬂ 3.9 Location install

0 A ] v o o ) o ¥ o
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3.2.2 M3e319 PROJECT 1 MPLAB IDE

# MPLAB IDE v8.83 - Untitled Workspace
File Edit View Project Debugger Programmer Tools Configure Window Help

| DEH|/f mE|SANaR ¢ |

Bl Untitled Workspace

(] Files | % Symbols

s  MPLAB IDE v8.83 - Untitled Workspace
= ==d Debugger Programmer Tools Configure Window Help

===

Set Language Tool Locations.. .
Version Control...

[Z3 Files I #* Symbaols I

31 3.11 W@y PROJECT WIZARD
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w | MPLAB IDE v8.83 - Untitled Workspace

File Edit Wiew Projectk Debugger Programmer  Tools  Configure  WWindow  Help

|DEH| st mE ([ Sap AR ? |

Hl Untitled Workspace

Project Wizard

Welcome!

Thig wizard helps you create or configure a new MPLAE IDE
project.

D Files

To continue, click Mest.

# | MPLAB IDE w8.83 - Untitled Workspace

File Edit “iew Project Debugger Programmer Tools Configure  Window  Help

|DSE| i mm (A AR 2 | B d Bwm O

M Untitled Workspace

Project Wizard

Step One:
Select a device

Device:

dzPIC3I0F2010)

[ Files |4[: Sy

51 3.13 @endilszifiuna(CPU)

0 A ] v o o o o ¥ o
AUTIANITIN UANAUINTNINTYAAQLIUIYNT muﬂwwmammuzﬂguazuﬂmﬂsaﬁﬁﬂ‘m 14-07-2012 17



=X

o Project Wizard

Step Two:
Select a language toolsuite

Active Toolsuite: CCS C Compiler for PIC10/12/14/16/18/24/dsPIC30/dsPIC33 v

B Knudsen Data CCEX

Toolsuite Contents |B Knudsen Data CCSE

Byte Craft Assembler & C Compiler

CCS C Compiler for PIC10412/14/16/18/24/dsPIC30/dsPIC33
14R PIC18

18R Systems Midrange
Microchip C18 T oolsuite
Microchip MPASM T oolsuite

CCS C Compiler

Location
= [C:"sF’rogram files\PicchCCSC.exe l [ Browse... ]
| |
[ Help! My Suite Isn't Listed! ] []Show all installed toolsuites

[ < Back ][ MNext > J[ Cancel ] [ Help ]

71/ 3.14 Select language toolsuite

| MPLAB IDE v8.83 - Untitled Workspace

File Edit Wiew Project Debugger Programmer Tools Configure indow Help
|DEE smR|aAANR T | FEEHBbed

M Untitled Workspace |Z ”X|

J Checksum: 0x4406

Project Wizard |£
- .I
Step Three: FE
ji i 7 5
Create & new project, or recorfigure the @K /{§ Save Project As
Savein:| J FIcC "|° e
L}
(%) Create New Praject File | Data Sheets [ Exrple) ) testosa
| | B b DEbUCEET Profiles @ P |l testa77
|| Devices mpl1320 | test2010
L DLL || Templates || test_blde
Reconfigure Active Project ||/ Drivers || test16f818 Defau\t.mq:l
GLCD test232 4011
Make changes without saving e st
Save changes to existing project file
Save changes to another project file )
B3] Fies al: Sym File name: PROJECTO1|
| | Browse... PROJECTOL

Save a3 N =TT,
i '
PROJECTOL.C
Jurp to: PROJECTOLK
PROJECTOLpjt

r

[ Bk | Neﬂ>ﬁ€ancel | [ Hep |

v QB" 4 .
31 3.15 1don floderTunisian 1az As¥e project
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‘w»  MPLAB IDE v8.83 - Untitled Workspace

File Edit W“iews Project Debugger Programmer  Tools

Configure Windoww  Help
| D | &+ m [ S amAm 7 o e = o |

Hl Untitled Workspace

Project Wizard

Step Four:
Add existing files to your project

/

Pooreeert. ere A C:“Program Files“PICCWPROJECT
powe.chm
Fow. exe
PCIIAIZ. Sxe
PROJECTO
FROJECT

§ o projectzico. dat
O Files | = Sym - Fieadrne. txt

rifeditor. exe
111

31/ 3.16 add file to project

s+ | MPLAB IDE v8.83 - Untitled Workspace

Filze Edit Wiew Projeck Debugger Programmer Tools Configure  Window  Help

| D@ E| s mE ([ SaDEAR P ===

BN Untitled Workspace [ O[>

Project Wizard

Summary

Click “Finizh' ta createsconfigure the project with these
paramete

roject Parameters
Drevice: d=PIC30FZ010

Toolsuite:  CCS C Compiler For
FIC10M21416/18/24,/d=PIC30/d=PIC33

File: C:\Program Files“PICCAWPROJECT 01, my

A news project will created and added to the current
workzpace. Mote thaythe selected dewvice applies to all
projects in the current

[ <Back ||

@ o
51 3.17 ganugndeslussdilsznouves project Loz click Finish 31U UABUNTE319 project
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# PROJECTO1 - MPLAB IDE v8.83
File Edit View Project Debugger Programmer Tools Configure Window Help

|DBU| i B SA® N R rsdBad|?

J Checksum: 0xd406

B PROJECTO1.mcw

= I PROIECTOL.mcp
- [[] Source Files

PROJECTOL.C ————-....\

(23 Header Files

£/  #include "C:\Program Files\PICC\PROJECTO1l.h"

(20 object Files
~..[[1 other Files ginclude <30F2010.h>
§FUSES NOWDT /o Watch Dog Timer
$FUSES HS S fHigh speed Osc (> 4mhz for PCM/PC
§FUSES PR //Primary Oscillator =
£FUSES NOCESFSM f/Clock Switching is dissbled, £ail r
£FUSES WESBl& f/Hatch Dog Timer PreScalar B 1:1&

El £FUSES WESAS51Z fiWatch Dog Timer PreScalar B 1:51Z2
$FUSES PUT&4 //Power On Reset Timer value &4ms
£FUSES NOBROWNOUT / /Mo brownout reset

double click $FUSES BORV4T //Brownout reset at 4.7V

fuse delay|(clock=10000000)
fuse rsZ3Z |UART1, baud=3%£00,parity=N, bits=2)

(2 Files Iol: Svmbol-‘:I

void main()

i

setup_spi(SPI_S5 DISABLEL);

satim wAt (WNT AN -

71 3.18 Project flauysaiiisource file PROJECTO01.C fia19iu91n 15103y PIC C COMPILER

f19813n13 1% MPLAB IDE #i519aouaiaauilsuazaily REGISTER

s PROJECTO1 - MPLAB IDE v8.83

File Edit View Project Debugger Programmer Tools Configure Window Help
| DBW| e GaA®In 2| CERBwo ?

C:\Program Files\PICC\PROJECTO1.c

10 §FUSES PUTE4 //Power On Reset Timer value &4ms
11 §FUSES NOBRCWNOUT //Ho brownout reset

12 §FUSES BORV47 //Brownout reset at 4.7V

13 fuse delay(clock=10000000)

14 fuse rsZ3Z(UARTI1, baud=3%&00,parity=N, bits=8)

J Checksum: 0xd406

B PROJECTO1.mcw

= [ PROJECTO1.mcp

ED Source Files
- PROJECTOLC
(23 Header Files

INT1& 2,B,C;

[0 Other Files

wvoid main ()

{

[Z1 Files |0§ 5Ymb°|5|

31/3.19 @u1ls A B C 1az REGISTER PORT B 11d04n15a539d01)

0 A ] o @ @ ) o @ o
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11n31(3.19 ) 51desnsasdadeu Tuduls Avasan Tlsunsulfiamwdidalunssian 23
ayaoum ludnls B vasnnTdsunsulfliiaamudmidalunssian 24 asavaouarludwnls ¢

naenn llsunsulgiidauimidelunssiiain 25 wag asrvaeunly REGISTER PORTB Hdd91n

J v 1 Y
Tosunsulfiidmusidalunssiai 27 Fauaeulumsasnasuuaauiluswuaugy

 PROJECTO1 - MPLAB IDE v8.83
File Edit View Project sl

Programmer Tools Configure Window Help
=

rogram Files\PICC\PROJECTO1.c

4 v Mone

0= 7 al
J & | 1 Proteus VSM

- 2 MPLAB ICD 2
B PROJZCTO1.mcw 3 PICKit 3

4 MPLAB ICE 4000 s #include "C:\Program Files\PICC\PROJECTOl.h"

J Checksum: 0xd406

PROJECTO1.mcp
(23 source Files T ——

#include <30F2010 h>

PROJECTO1.c  REAL ICE #FUSES NOWDT //Ho Watch Dog Timer
53 Header Files $FUSES HS //High speed Osc (> 4mhz for BOM/BCH) (»
) ) 8 Starter Kit on Board #FUSES PR J/Drimary Oscillator
(3 Object Files 3 PICKit 2 #FUISES NOCESFSM //Clock Switching is disabled, fail Safe
(23 other Files 10 MPLAB ICD 3 £FUISES WESB1& //Watch Dog Timer PreScalsr B 1:16
11 er Kit $FUSES WDSAS1Z //Wateh Dog Timer PreSecalar & 1:512 =
#FUSES PUTE4 //Power On Reser Timer wvalue &dms
£FUSES NOBROWNOUT /Mo brownout reset
$FUSES BORW4T //Brownout resst at 4.7V

fuse delay(clock=10000000)
fuse rs232 (UART1, baud=3800,parity=N, bits=8)

INT1E 2.B,.C; T

woid main()

{

[22 Files I”l; SwnboISI

A=1000;
B=2000;
C=R+EB.

CUTPUT_E (C) ;

[
i
€

31 3.20 1500 debug tool

[ PROJECTO1 - MPLAB IDE v8.83
File Edit View Project Debugger Programmer Toole Configure Window Help

| DSE|[ima SA® AL ? | CEEBwO| P

J Checksum: 0xa292 [T A R S

=)= e }

B PROJECTO1.mew “ersion Control | Find in Files | MPLAE SIM |

Executing: "C:A\Program Files\PICC Coscexe" +FD "PRRJECTOT .c" +D +T +A +M +Z2 +'=9 +EA
Memory usage: ROM=4%  RAM=26% - 26%

0 Errars. 0'¥Warmings

Loaded C:\FProgram Files\PICCAPROJECTOT . cof.

BUILD SUCCEEDED: Mon Apr 23 15:20:56 2012

= [ PROJECTOL.mep
-3 Source Fies

PROJECTOL.c
(21 Header Files

- L[E] 3oF010h

[0 Object Files

é (21 other Files

PROJECTOLSTA Zd C:\Program Files\PIL,WPROJECTO1.c

PROJECTOLSYM

[=1 ProsECTOLTRE

ginclude "@-“\Program Files‘\PICC\PROJECTO1_h"

//Na Watch Dog Timez
//High speed Osc (> 4mwhz for BCM/EC

SZ5 PR //Primary Oscillator
$FUSES NOCESFSM //Clock Switching is dissbled, fail

£FUSE5 WESBLE //Watch Dog Timer PreScalar B 1:16 |=
$FUSES WPSAS1Z //Mateh Dog Timer PreSecalar A 1:51Z
£FUSZS PUTE4 //Power On Reset Timer value Gdms

[ Files | *2 SYT"bO‘SI $FUSES NOBROWNOUT //No brownout raset
£FUSZS BORV4T //Brownout reset st 4.7V

fuse delay(clock=10000000)
$use rs232(UARTL, baud=3600,parity=N, bits=2)

INT16 2,E,C;

31 3.21 19 toolbar menu make project

[ 4 o o [
nngUldunganugndesves hensaiazgamdaasninns 14 toolbar Make Project
wazaunaNel toolbar ANUAN step lumsasinaeu Lm%ﬁgﬂﬁi‘ﬂﬂﬂﬂiiﬁﬂ‘ll’f)\iﬂ"li@]iﬁ"l]ﬁﬂﬂllﬁﬂﬂ

13 urenay
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s PROJECTO1 - MPLAB IDE v8.83
Fle Edit Project Debugger Programmer Tools Configure Window Help

Checksum: 0xa292 J T = T = )

Toolbars

CPU Registers B[ // #include "C:\Program Files\PICC\DROJECTOL.h"

Call Stack N

Disassembly Listing = ginclude <30F2010.h>

—— 4 £FUSES NOWDT //¥o Watch Dog Timer
H £FUSES HS //High speed Osc (> 4mhz for DCM/BC

File Registers G £FUSES ER f/Primary Oscillztor
7 ¢FUSES NOCKSESM //Clock Switching is disebled, fail
& £FUSES WRSBLE //Match Dog Timer DreScalar B 1:16
s £FUSES WESAS1Z //Mateh Dog Timer PreScalar A 1:51Z
i £FUSES BUTE4 //Power On Reset Timer value &dms

§FUSES NOBRCWNCUT //¥o brownout reset

W ersion Control ” Fird in Files || MPLAR SIM|

1 || |Executing: "ChProgram Files\PICC\Cosc.exe' +FD "PROJECTO1.c" +DF +LMN +T +4 +0 +Z +¥=9 +EA
17 lemory usage: ROM=4% RAM=26% - 26%

18 0 Errors. 0%arnings

12 )l |Loaded ChProgram Files\PICCYPROJECTO1 cof

20 M |BUILD SUCCEEDED: Mon Apr 23 15:20:56 2012

31 3.22 itJanihena WATCH

M PROJECTO1 - MPLAB IDE v8.83

Fie Edt View Project Debugger Programmer Toals Configure Window Help
|DGH (2B SALANT | FsEBad|?

B (:\Program Files\PICC\PROJECTO1.c

J Checksum: 0xa?9? J PUHBHBIEB

I PROJECTO1.mew

= [ PROJECTOLmcp
BCI Source Files

- erosEcoic
9 {1 Header Fies

BCI Other Files
£] PROJECTOLSTA
PROJECTOLSYM

-|= PROJECTOLTRE
FoCt
FOC2
FOC3
PMD1

D2 AddSFR] ACCA

FORTC IUpdate Bddress |

FORTD
FORTE

FORTF
(2] Fies | ¢ Symbos FOSCNT
Pl

v| Add Sy

[

31 3.23 Add SFR 1az Add Symbol

IS ) % { { 1
nngihilunisiii Register az Aunlshdoansasrvaeuu Anvihais Watch
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[ PROJECTO1 - MPLAB IDE v8.83 - Watch

File Edit View Project Debugger Programmer Tooks Configure Window Help

|DBW (28 SHYAN Q| FEEBe0 ?@e

B J Checksum: 0xa29? J P H PR

M PROJECTO1.mew M C:\Program Files\PICC\PROJECTO1.c

1 // #include "C:\Program Files\PICC\PROJECTO1.h"
= (] PROJECTOLmcp s
=3 Source Fies 3 tinclude <30F2010.b>
PROJECTO1.c 4 $FUSES NOWDT //No Watch Dog Timer
5 §FUSES HS //High speed Osc (¥ 4mhz for BCM/EC
3 $FUSES IR /{Primary Cscillator
7 $FUSES NOCESFSM //Clock Switching is disabled, fail
(3 objectFies g £7USES WESBLE //Watch Dog Timer PreScalsr B 1:1§ |=
BD Other Files 5 $FUSES WESAS1Z //Wateh Dog Timer PrefScelar A 1:512
PROJECTOLSTA 10 $FUSES PUTH4 //Power On Reset Timer value &4ms
ROJECTOLSYM $FUSES NOBRCOWNCUT //No brownout reset

-2 proECTOLTRE

(acd SFR] [PORTE v [Add Symbo] C

Update BAddress Symbol Name
PCRTE L

0x0000
0x0000
0x0000

800 T
802
804

] Fies IJ’I: Symbols

Watch |waich 2| Waich 3| Walch 4|

31 3.24 e Watch indeaniimsnsivaou
T01 - MPLAB IDE v8.83 - Watch

Fie Edit View Project Debugger Programmer Tools Configure Window Help

JDD"EHQE‘%M“‘?J Checksum; 0xa?9? J PUBBROIRO

FeEBed &

B PROJECTO1.mew M C:\Program Files\PICC\PROJECTO1.¢

£FUSES ER //Primary Oscillator
$FUSES NOCKSFSM //Clock Switching is
$FUSES WDEBLE L

£FUSES WR5A51Z

2 [ PROJECTOLmcp
B (20 Source Files
PROJECTO1.C

[La §FUSES DPUTE4 z
il $FUSES NOBRCWNCUT //Wo brownout reset
1z £FUSES BORV4AT //Brownout reset at 4.7V
3 fuse delay (clock=104
iz (3 Other Fies 14 fuse 3232 (VAN

PROECTD1.5TA 15
PROJECTOL5M e

[ oEciime o (Add SFR] FORTE v [AddSymbo] ©
ha Update  Address Symbol Name Value
20 0x0020
21 800 0x03E8
2z 802 0x0BB8
23 2=1000; 804 c 0x0FAD
24 B=3000;
25 C=A+B;
(2] Fles Id)l: Symbls OUTEUT BI(C);
B W, | _
\/WM Wiiatch 2| waich3 | Watchd|
}

1 3.25 @syvaeumlu Register sazmdmilsnasnnldsunsulfinmumdalunsazussia
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maghamsnsasvlaaly Logic Analyzer
Y
[ a o & a o
Tureasimsimsizanugnassvesszuuiniludesganiuzneasinfeunuununaivae
o o T I a ' v o d 1 a o I'd
aanundon q dubitnzilu SunnnTewmun nie AnuFUITUTTZHINENNALID1INY logic

A 1 A A A 9 [ o 1 Y =& :J’ 9 [
Analyzer ﬂmuﬂmﬂiﬂmeﬂ%mnﬁa‘1J»1m1uaﬂymzmﬂmﬂﬂﬂum Gm"uumaumﬂ% Uaadaual

4
Junou laaegl

W PROJECTO1 - MPLAB IDE v8.83 | Simulator Settings

File Edit View Project feEsalsis=8 Frogrammer Tools

| Code Coverage || Animation / Realtime Updates || Limitations |
Osc / Trace | Break Options || Stimulus || Uart1 10 |

Froceszsar Frequency

Uitz
Animate () MHz
= [ PROIECTOLmcf ol |120 | O kHz 3
(2 Source Fileg Step Into F7 OHz §

Step Over F8

Trace Options

Trace Al Buifer Size [1K - 38836K)
[ Ereak on Trace Buffer Ful E4 @ K lines
- O M lines

Breakpoints. ..

StopWatch
Complex Breakpaoints

Stimul
PROXECT PF;LIJEUS \_9[ oK ][ Canicel ][ Apply l

Refresh PM

(2] Files |¢r; Symbls |

51 3.26 sitting 1WB35095UM31% LOGIC ANALYZER

[ PROJECTO1 - MPLAB IDE v8.83
File Edit WIZUM Project Debugger Prograiflools Configure  Window  Help

O &f oW B7 | HEEBao | 2 &8

v Output

J Checksum: OxBfe7 J DAL A R e

Toolbars

Trigger Position Trigger PC = Time Base  Mode

5tart® EenterOEndO I:l ‘Eyc v‘ |5|mple |
[+ & al& o BdER

Call Stack
Disazsembly Listing
EEPROM

File Registers

Program Memory Mo iterms
o Avallable Signalks
Special Function Registers

Selected Signalls)
- / Jau RO Move Up
RB1
1Memory Usage Gauge = — - = — - — REZ =
g mulamr Trace 0a 50.0 100, Egi add =
Simulator Logic Analyze RES
. T3 AC13 R =
[0 Fies RCT4 =
| — AL1S
RO —
REO L
RE1
REZ
RE3
RE4 ]
[ 0K ] [ Cancel ] [ Help

31 3.27 FundUM3 setup Logic Analyzer
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# PROJECTO1 - MPLAB IDE v8.83
File Edit View Project Debugger Programmer Tools Configure Window Help

|D@E | ima(aasan ¢ |

J Checksum: 0xdfe7 J L e ]

Bl PROJFFTA e Erer
M C:\..\PROJECTO1.c

$FUSES BORVAT
] fuse delay(clock=10000000)
fuse rs23Z(UARTL, baud=3800,pazity=N,bits=

INT1E 2,B,C;

oo void main i) Trigger Positian Trigger PC = Time Baze Mode
21 1 Start @ Center O End O | “ Now ” Clear ] |CPC V| Simple: Channels

A=1000;
B=3000;
=R+B;

CUTPUT_B (C) ;
while (true)

1

cutput_high (pin_d0) ;
B | delay us(li;
cutput_low(pin d0);

delay us(l);

51 3.28 1@ENMIATIVAOLMLL Animation

3.2 M3l PIC C V4.08 333"y PROGRAM PROTEUS V 7.4 SP3 Tumisiannuas
ATIVABUNIZVIUMTINNY
@ 1S { @
Program Proteus 1iu'ld1uiluTisunsuiineuauesnnudesmsveninesnuuy
vl W Y I Ll a9y o o A
szuunUAuuEDUaNeInailedl laiuednd Arennuuselumssiaesmsinuuesszuaguii
druvesnielsziliunanala(Central Processing Unit) NApseidomsiauigasidanse Tsunsy

Tumsusmsdams Iinuszuy

R U I il ol
% RACNZVREF+IAND REOCNARPOCIN-/ANZEMUD1/PGEDA %
{55 RAI/CNI/VREFJAN1 RB1/CNS/RP 1/C2NHANSEMUCIPGECT 5=
{57 RAZICNAOICLKIOSCI REZ/CNB/RPANS [—5=!
S| RABICN29ICLKO/OSCO RE3/CNTRPSANS ==
iS5 RA4ICNOTICKISOSCO REAICNVRPA/SOSCI (3!
fo—] RATITCK RB5/CN27/RP5/ASDA/EMUDSPGEDS [~
15— RASTDO REE/CN2ARPE/ASCLI/EMUCIPGECS (=
i<2—| RAYTL RETICM23RPTANTO =
=S RATOTMS RBS/CNI2RPE/SCL Y [—==!
. RBY/CN21IRPS/SDAT [——
{£2—| RCOICNSIRP16/ANG  RB10/CN16/RP10/BWMIHIEMUD2/PGED? ——!
1 55| RCUCNU/RP17/ANT RB11I/CN15/RP1RNVMILIEMUCIPGECS [— !
{£5—| RCZICN1ORP18/ANS RBI1ZICNIARP12/EWMIHG [~
153—{ RCI/CN28RP19 REBAJCN13/RPI3/ENNILS [
i S5 RC4ICN25/RP20 RE1/CN1RPAYEWMIHT [—2 !
1 <=—| RCS/CN26/RP21 RE1S/ICN11RPASPWIVILL [—=!
i —5— RCEICN1B/RP22IPYM2H] 5
i = RCV/CN1T/RP23PWMAL T VCAPIVDDCORE . :
§ =] RCSICN20RP24 15 R1 l
{=—— RCUCN1Y/RP2S MCLR . 1
i ; 10k
------- ISP B3P B ML B0 7
- b 5 . P . . . .o P <TEXT>-

k4
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11199910 PROGRAM PROTEUS V 7.4 SP3 'l1ili SIMULATOR MODEL %84 DSPIC 30F2010
uand1s lsAusamninly DSPIC 33FJ32MC204 unu 14 1i10991nCPU fianluga POWER
CONTROL PWM wijou  fiu Faludrdudannilliisngjalszaumsisons imsldauuga

POWER CONTROL PWM lumsafieganiunuuemesasuuy1$ulseaiude Tu

3.2.1 1¥T1Jsunsw Proteus lumisiseujuazmsdnisanmilaonssuvos

4
lulasaeuInsamos
MCLR 1 287 AVDD
EMUD3/ANO/VREF+/CN2/RBO ]2 271 Avss
EMUC3/AN1/VREF-CN3/RB1 13 26[] PWM1ILIRED
AN2/SST/CN4/RB2 [ 4 257 PWMIHRET
ANJINDXCNSRB3 5 & 247 PWM2LRE2
AN4/QEAICT/CNBRB4 Hg ~ ®  23[] PWM2HRE3
ANSIQEBICS/CNTRBS 7 O 227 PWM3LRE4
vss 8 S 21[] PWM3HRES
OSCICLKI [J9 W 2007 VoD
OSC2CLKORCI5 10§ 19/ Vss
EMUD1/SOSCIT2CKIUIATXICNI/RCT3 111 © 18] PGC/EMUC/UIRX/SDI/SDARF2
EMUC1/SOSCOTICK/UARX/ICNO/RC14 [ 12 171 PGD/EMUD/UATX/SDO1/SCLRF3
Voo 13 16[7 FLTAINTO/SCK1/OCFA/RES
EMUD2/OC2IC2INT2RD1 [ 14 157 EMUC2/0C1ICI/INT1/RDO

MCU / DSP CORE ADC Output Compare
16-bit ALU 12-bit 200 ksps Standard PWM

16 x 16 MAC 10-bit 1.0 Msps (8 ch / 16-bit)
Dual 40-bit ACC

Input Capture
TIMER1 (8 ch / 16-bit)
Program Memory Real Time Clock
Flash

256 KB 16 / 32 bit Timer ‘ Motor lt(?}ntrul I:]WM
TIMER2 / TIMER3 g 16-bit, 6-8 c p

Data Memory 16 / 32 bit Timers Quadrature Encoder
Saﬁg TIMER4 / TIMERS (TIMERG)

Data Memory
EEPROM
4 KB

51/ 3.30 gudnwsineueniazesnilsznounislu DSPIC30F2010
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sUsnthmnouenuazesnllszneunisluves DSPIC30F2010
< Y1 ¢ v A v o
v Idesdlsznoumeluves DSPIC30F2010 TdeonuuuuuiesessuiuszuDAIAY
% o [ 1 ] I 1
Tagmmzdeeefilsznouaananneziiieanilungy o fio
{ v g o W o @ 1 a a o 1
- ngudlFlumssanudwusids, nitelsziiurananaz MIusMsIansYoyaisu MCU/DSP

CORE,Program Memory,Data Memory (16 Data Memory EEPROM udu

]
' Aq Yo [

- nguilFvamsnuizosvesiiuauiugteznal 1w Timer,Timer2,Timer3,0utput Capture 112

Input Capture udu

' '
@ = o <]

9 I aa
- nguilFdmSunlasu dyanueuasniludinea e ADC

Q

v
I

- nguilFlumsAadedeasiuginsaimousnisu UART1,UART2,SPI1,SPI2,12C,CAN1 112

CAN2 Hludu

'
1A

o 4R
- ﬂﬁll‘ﬂcl%mluﬂTi@ﬂﬂﬂ')ﬂﬂuﬂTﬁﬂ’]ﬂ’]uﬂlﬂﬂﬁJ@mﬂi 1%1 Motor Control PWM 1162 Quadrature

Q

Encoder

o 1 g { o @ 19
PIC C compiler itaz PROTEUS 11 a3 uinsesiiensi liiinesnuuutas iamnszuy
o Y d?} A = o Y
awau o lahesruunniesnniianuazainiaunTUsunsumazasadounNNgnAeves
Tsunsul@azainun AeuditsegshnnudiiunsldTuga Motor Control PWM Tviisuiiinam

Py o ¢ y & & 1 A o v ¢ A 4
Lﬂjﬂi]ﬂumﬂﬂi3ﬂ’e‘J°Uti’e‘J°1J6111QG]N%Lﬂmﬂu‘ﬂGlnilﬁum:‘rigu1Wi$ﬂﬂ6ﬂﬂﬂli1ﬁuuimmﬂ8wu

¢geena msly built in function wemsidndsdoyalu register 1/0 PORT

== | =
| Peripheral Module Enable | 3 ok
f | | 1/0O Cell
| Peripheral Output Enable | | E |
T
| Peripheral Output Data | J |
L J : |
P10 Module I I
Fre = = — - - — — hl : |
I e | |
| Read TRIS | | 4 |
! ! | 1/0 Pad |
| Data Bus D Q - | | |
l | | l
| WR TRIS KL | Lo B
| TRIS Latch |
| &— D Q |
| WR LAT + |
| WRPort KA |
I Data Latch |
| |
| Read LAT |
Input Data

| Read Port !
Lo s gige s s T —mr e w e omiee oo %)

71 3.31 Taseaduneluves 1O PORT
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vingdl 3.31) wiiuhnisiivdiiddeyaluudaz 1/0 PORT iy fidwiidhnfededds 4 nqudrefude
- Peripheral Module
Output Multiplexers
- PIO Module
- T/OCell

> 4 y T 1 1 1 1
mszaziiumsisgiinauminla lunsldmdalumsaadedy 1/0 port Aemsasavasudrluudaznqui

oglu register ¢ lwuthaasuaazdiinnuduius lunquiuedia’ls

geehdlisunsy msldmdalumsaadesy i/0 port

#include <30f2010.h>

#Fuses hs,noWDT

#Fuses BORV27

#fuses PUT64

#fuses BROWNOUT

#FUSES MCLR

#use delay(clock=10000000)

intl6 data_portc;

void main(void)

{

while(true) OUTPUT DATA
{
[ output_b(0x0000);

delay_ms(1);
output_b(0x00ff);

delay_ms(1); INPUT DATA
[ data_portc=input_c(); J;—J

}
}
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nnTsunsudenanannsaiieuinizuiumstanslungy Register Mm

b
"1

=5 A 19
NIVNITDAIUDY A

ponnouen lagly MPLAB IDE gmisilasunilaslunqu Register asna1n uazldTisunsy

Proteus ﬁ‘iTQﬂﬂﬁﬂﬂilﬁﬁﬂuﬂ%Q

DSH| '\ mE | Snwan ?

ginclude
£Fuses
$Fuses

BORV27
BUT64
BROWNOUT
MCLR

$use delay!clock=
intlé data_porte;

$fuses
£ 24 s

es

void main(void

while (true

output_b (0x0000) ;
delay_cycles(1);
output_b (0x00£%) ;

output data====

Checksum: 0xb07c

v | AddSymbol data_pote v

ACCA

b02 - MPLAB IDE v8.43

Fle Edit View Project Debugger Programmer Tools Configure Window Help
: e EBe

Update | Address |

Symbol Name

Binary

delay_cycles(1);

data_porte=

input data
input_e

TRISE
TRISB
LATB
PORTE
PORTB
ADPCFG

NN
Qgo®oy
Ao oo

LATE

data_porte

00000001 00111111

00000000
00000000
00000000
11111111
00000000
00000000

00000000
00000000
00000000
11111111
00000000
00000000

i

Watch 1 [Watch 2 [ Watch3 | watch 4]

N N -1 N U
— 12 21 1 16 1 ]
I —o | RAQCHZIVREFHAND  REO/CNARPOICZIN-ANZIEMUDTIPGEDT (== 3 & 5| ——
- - - S RANCHAAREF-ANT RE/CHERP 2 INHANSEMUCTPGECT |
. . LED-GREEN . . . oTExT: - - 2 RazicNa0iLK/mSe REZ/CNGIRPZIANS [ 2 L 3 — iy
CATEATE L - & resrchzncLkomseo RB3/CNTIRFEIANG (ot = ik 2 e L
-%Rmcunmcmsoscu REHCH1RPHSOSCI i? g ﬁ g — 1:
© g9r| RATITCK RESICN2TIRPSIASDATEMUDGIPGEDS (—> = T 7| ——
© S RABITDD REB/CNZARPEASCLIEMUCIFGELS (== g 5 0 e
=— RAQITDI RET/CNZARFTANTO —
L raomus RBS/CNZ2/RPB/SCLY —?4 . e o -13— -—ﬁ DR
o RESMCNZIRPAISDAT == - - - - D0 o | ——
T2 op | FCUCNARPSIANS  READICNIBIRPIDPWMIHA/EMUDZIPGEDZ (== - 2 FIFEIG o000 0 bl tn gp 0 0 0 0
Ty | RCUCHU/RPITIANT  REAHCNASARILPIMILUEMUCZPGEC? (—— - P o PLERPATIN - oo
T | FC2/CHDRP1BIANS RBIZ/CN14RPA2IPUM1HZ (— I
T5 a7 | RCaCN2ERR1E RE1B/GNISRPIZ/PUMIL2 (—=
e a5 RCYCH2ARPZ0 RET4/CNIZRPA4/PYINARY ==
T | Reaih2omP21 RES/CH11/RPASPIMALT f—m
55 REB/CN/RPIZ/FIMIHT o
7] RCT/CMTIRPZSFINMELY YCAPADDCORE :
T | RESICN20RP24 g e e Rleeae: l :
RCAICN1G/RPZS MWELR | }
. DSPIC33FJazMC204 e

CETERTS

D

O RTEXT:

/C.. R

7

CORTERT - . . . .

31 3.32 msaseuaeumlu REGISTER tazasivaavulisunsuaiaisns
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daeena  Tisunsy madhisdeyalu Register Tngld Preprocessor #Locate

o a Y o & o & 0o 9 ¥ A \ o A . \
Glu‘]_l'l\iﬂi\TU’Nﬂjﬂ!ﬂ’]iﬁlsﬁsljﬂﬂ']ﬁ\iﬁ']ﬁTl?]ﬂﬂflﬂﬁ’]”l]’]ﬂﬂ?’]llﬂﬂﬂfaluslUﬂ']Tﬂ'l\ﬂu (PG UhJﬁ’]ll’]iﬂW1Uﬂ'J'uJ

=

9
o @ o oI @
azivoaludesmuavesauniuld Suiludestimsiszgald preprocessor isznoviugiuvumsidnideyaniu

Hosmuavos compiler 113197 deluflazifluisnmsmdwnis address register uaz msl4 #locate 1ilosz1

dwmina address vea register

#include <30f2010.h>
#Fuses hs,noWDT

#use delay(clock=10000000)

Direct accessing register by #locate

int16 trisb; /I trisb access data 16 bit

#locate trisb=0x2c6 // 2c6 is address of register trish
int16 latb;

#locate latb = Ox2ca

int16 portb;
\flocate porth=0x2c8 /)
DSPIC33FJ32MC20
A

void main(void)

{ int16 trisb; // trisb access dateh
trish=0x0000; bit _ _
while(true) #locate trisb=0x2c8 // 2c6 is address of
{ register trisb

a _ int16 latb;
:ja;g_oﬂgﬁ 00): #locate latb = Ox2cc
(ath20X0000; Int16 portb;

’ #locate portb=0x2ca

delay_ms(100);
} /

U1 RM1 Uz
13 BAniC H2AR EF-+HEND R BILC: /R PG 2NN 2ENM U D /G ED 21 1 16 1 e |
A | Rt NAWR EF-EHT RE1/C NS PG 2IN-HENFEN UCLRG EC 1 2 z i 2 | oy 13
A | RpaCNAC KOS REZCHGRPZENL = 3 e 2 | o |15
A RaacNzC LMOSco REICHTRIZENS ot L id L T
A RelCHOLTIC KEDSC0 REWCHARRUEDSC] [ = = S| o 15
13 1 Ranimok R B MR PSS DA 1EN U DAPGED 3 H g i £ ] — 15
2 | Ragmoo REGC NZWR PEMEC LIEMUCIPGECT |2 1 il T | oy 1
2 RpaTol RETCHZZRPTANTD |22 = 2 I ==
121 ppinTms RERCNZZRPRSCL] b L S| e |12
x RESCHZIRPRE0AT —; 210 T 11
2 | RCOCHSRPIGENS  REIDCHIGRPLENMIHYENUDZPGED2 o
L | RC AT HARETMNT RETLCHISREILEMNLMENUC2PGEC2 2 AT s HEA
2| RCaCHILRA1SENE RE1ZCHIWRRIZEAMIHZ | —D I
X | peacHmRee RE1ACHIZRFIFAAMILE L
T RoucHZsRPA RETHCHIZRPIGRINIHT
2| RoscHzER P2 REISCH IR FISEMIL 12
2 | RCRCH1ZRAZZFNZH 1
- RCTICH 1T/R PZ3RIIMELY VCAPADDCORE | —

- | ReRCHAIRRZ R
= RCICHIARP2S nCR 2
DSRCTF JNC ¥
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Famsaurmmves uaag Register 14 PIC C Compiler finlalagldiuy View ->Special

Rrgister ﬁﬁgﬂ

“#: Device Table Editor
:D Project  Edit Search Options  Compile g View| Tools

@ MCU Parts ﬂ\ ICD Interfaces Eﬂ Memory Parts :_j Selection Tool Registers | {8 Emrata

= _ = el
’ FIC24FJ256GE108
wa\ ?. |H IQ FIC24FJ256GE110 & DSPIC30F2010 ) Make Include file Pnnt 53y Search 2 ™ Data Sheet @
vali Spedial
nterupts ValidFuses  Data Sheet Er J:gim FIC24HI256GF206 Addr/ \Word |Group |mit15 |Bit14 |[Bit13 Bit12 |Bit11 Bit10 [Bit9  |Bits |~
FIC24HI256GF210
PICAHIZSBAPE1D 294 ADCEUFA ADC ADCEUFA | ADCBUFA
PROJECTOL.C DSFICIOF1010 296 ADCBUFE |ADC ADCBUFB | ADCBUFB
T 7 S o S = DSFIC30F2010 213 ADCBUFC | ADC ADCBUFC | ADCBUFC | [
'''' CraEERgEEm S - DSFIC30F2011
2 DePIIF 2012 204 ADCEUFD ADC ADCBUFD | ADCBUFD
3 DSFIC30E2020 29C  ADCEUFE ADC ADCBUFE | ADCBUFE
‘51 ' vspicaoF2023 2 ADCEUFF ADC ADCEUFF | ADCBUFF
DSRIC30F3010 20 ADCONL ADC ADON ADSIDL FORML  FORMO
DSPIC30F3011
DSPICI0F3012 282 ADCOM2 |ADC VCFG2 VCFG1 VCFGO OFFCAL CSCMA CHPS1 CHPS0 I
c DSFICA0F3013 284 ADCOM3 |ADC SAMC4 SAMC3 SAMC2 SAMC1 SAMCO
g DSPICI0F0T4
10 o DSPICIR4DTT 286 ADCHS ADC CHXMB1 CHXNBO |CHXSB CHOMNE CHOSB3 | CHOSB2 |CHOSB1 | CHOSBO
3 | vseicoFama 28 |ADPCFG |ADC
SPICIF4013 A ADCSSL ADC
13 fuse delay 0 b 011
14 fuse rs232 (UARTI, baud=9600, parity=N,bifl - - o L6 RIS PORTS
A s DSPIC3FSM15 Xs  PORTS  FORTS
A NIlé A,B,C: DSPIC30FS016 A LATD ORTS
- DSFIC30FE010 2C TRISC PORTS
DSPIC30FE0104
;3 N DSPICOFE0TT XE | PORTC  |PORTS
o vold main| DSPICI0FEOT1A MmO LATC  |PORTS
= DSPIC30FE012 n2 TRISD PORTS
DSPIC30FE0124
33 DSFICIOF6013 D+ |PORTD |FORTS
- DSPIC0FE0134 L6 |LAD  |PORTS
o DSFIC30FE014 M8 TRISE |PORTS
2| ocrecr s o DPCTFEE  ny pm pogs

’gﬂ 3.34 mM9%19 Address Special Function Register(SFR)

msl¥anuluga ANALOG TO DIGITAL CONVERTER

a

ANALOG TO DIGITAL CONVERTER MODULE Jugnwtaluganaauniu
¢ A ¢ A 1 'Y Yy a1 Ay
Tulnsaeulnsamesneunmussenazifousnanszuumugulagaulnyudifesiiaruide
Uszifiumadyanduyniianlugdsuuvesdyaraeinden wu manlasunlasvesgamgii ms
nasunlasves nssiu waz nszualifuiudy suldrsarauansldisiu BLOCK DIAGRAM vadluga

ANALOG TO DIGITAL CONVERTER
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10-Bit High-Speed AID Block Diagram

TN

1&~wond, 10t
DualFot [
RAM

Dheta Fos
rémon

AN D

CH1,CH2,

CH2CHD +—]

e L

Sample/Zsguence
Caontn

Input
Faficnes =— ot WK

Canirired

anz i}
AN ]
ANE IE
AN [7]
At [
e 5]
AN E
ANt [
At [
antz i
AN13 E}
ANta [
anits o

E“IJ 3.35 BLOCK DIAGRAM ANALOG TO DIGITAL CONVERTER

92191 DIGITAL SIGNAL CONTROL annsasudaanaeingenlavaieses PIC C
COMPILER fimdsduiaziflumsidenivdgraemndenlunaazyes Gaildmsiwannldsunsuii

d‘ Y U a v < o Y1 5
mmmmnumsﬂizmuwaatymgmamaeﬂm"lmwmumn
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foene Tdsunsumsl¥aiu ANALOG TO DIGITAL MODULE

#include <30f2010.h>

#device adc=10

#Fuses hs,noWDT

#Fuses BORV27

#fuses PUT64

#fuses BROWNOUT

#FUSES MCLR

#use delay(clock=10000000)

#use rs232(UART1,baud=9600,parity=N,bits=8, XMIT=PIN_C7)

Int16 adc_value;

Function setup e 19auTugasy

void main(void) dayana analog channel 0

SETUP_ADC_PORTS(SANO]VSS_VDD );
SETUP_ADC(ADC_CLOCK_INTERNALY);

while(true)
{
set_adc_channel( 0);
duty = read_adc();
printf(“adc_value = %lu\r\m”,adc_value);
¥
}

12 RanicHzAREF+iAND
> o 25 RATCNIAREF-(ANT
; . 24 rezrcnsoicLkiosCl
af - 21 RascnzacLKoosCo
3 R - 2 RAdiCHOTCKISO5C0 REHCNIRPASOSC]
SUE L razmok RBS/CHZT/RPSASIAEMUDS/F GEDS
o o o 22 ResTon RBE/CNZHRPE/AS CLIAEMUCS/F GECS
- 2 RasiTol RET/CNZHRPT/ANTO
. RAD/TMS RBE/CNZZRPS/SCLA
oy RBO/CNZ1/RPO/SDAT
20| RCDMCHBIRPB/ANS  REMDICNISRPAD/F WG HSEMUDZIP GED2
S| RCUCNSRPIZANT  RBTVCNIS/RPALPUMILHEMUCZ/PGEL2
20 RezicntoiRr BN REA2/CH MR P Z/PI 1 HE
22 RCa/CNZBAR1S RBAZ/CHIS/RP 13/ L2
2:- Reacizsirrzo RE14/CH1Z/RP1APWMHT [
= Resicnzsmp2 REAS/CNT1/RP1S/PUrIA1 LA
5 ResiCH1B/RP22IFIM2HY e
RCT/CH7/RPZ3/PUMMEL VCAPADDCORE
g: RCSICH20/RP24 . ca R
RCO/CHIZ/RF2S WELR I ]
| DSPICIRBEMCZOR L. .. e L

RIS =) E
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maliluaa Timer1
. 3 a o . P ] 4 VW
Module timer doiiluTuganaaunu microcontroller imeunniwesvie wn q aszganitlaisevininiu
= A =T o A = Y o a
HuTugan@innuduiudumsianlurate 4 du ddeuderdeatna uaz maiumsizlag 55509a Ve
Y o A4 9 o ° o 4 o ¥ Y ] A wyr
udainezinerdoanuununat wazdwanniueue mazaziumsihanudi lenumsldau Tugadite ldiuily

A o d A
s uilued19e9

16-BIT TIMER1 MODULE BLOCK DIAGRAM (TYPE A TIMER)

Prescaler
. 8,64, 256

g‘]J 3.37 Block diagram logic control Timer1

T1ICON REGISTER

BIT15  BITY4  BITI3  BITY2 BITY1  BITI0  BIT9  BITS

oy | X |mmL| X | X | X | X | X

BIT7 BIT6 BITS BIT4 i3 B BIT1 BITO
X | TGATE | TCKPS (TCKPSO [ % | TSYNC | TCS X

31 3.38 Gunniailszdriinvea register TLCON

4
1ngl vz lddsesnilsznoumstmuamsiauldi timer 1 woduyusiail

bit 1aen input clock TCS(T1CON.1) TGATE(T1CON.6)

bit misawa (prescale input clock ) TCKPS1(T1CON.5) TCKPSO(T1CON.4)
bit synchronous mode input clock TSYNC (T1CON.2)
bit T1IF iilu flag a2 set Tunsdi timerl over flow 3o alutimerl = alu PR1

register TMR1 ilu counter 16 bit
register PR1 il buffer 16 bit 1¥lunsaidesmsifSowiieuarlu Timer 1

o Ol AW DN -
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fmaealisunsumslyau TIMER1

#include <30f2010.h>
#Fuses hs,noWDT
#Fuses BORV27
#fuses PUT64
#fuses BROWNOUT
#FUSES MCLR

#use delay(clock=10000000)
#use rs232(UART1,baud=9600,parity=N,bits=8, XMIT=PIN_C7)

INT16 value_timerl;

void main(void) Timerl
{ configuration

SETUP_TIMERL(TMR_EXTERNAL [TMR_DIV_BY_1):
set_timer1(50000); // define start timer1 value
while(true)
{
value_timerl=get_timerl();
printf("value_timer = %Ilu\r\n",value_timerl);
DELAY_MS(100);
}

55 timer1 - 1SIS Professional (Animating)

File View Edit Tools Design Graph Source Debug Lbrary Template System Help

= . ; - =
= BB | |[@E 4 +a8 680 A EIE e
|90 .,_I:I o u_[p— .
i OSCILLOSCOPE
:D: LOGIC AMALYSER
COUNTER TIMER P T,
= VIRTUAL TERMIMAL o
= Pl DEEUGGER = ... T~
- 12C DEBEUGGER
. SIGMAL GEMERATOR || -
0y PATTERK GENERATOR |~ = | **+ o g
D VOLTMETER N

20"
DC AMMETER R T Eggmgn v
@ QEXSI';@#E;EH soo | o o - 2 Resicnsaciknmscn REBICNTIRPR/ANG [oot -«
Y N 24 RAdiCNOIT1CKISOSC RECNIRFASOSCI D22 - - - o -

S EEE 2| RATITEK RES/CNETIRPSIASDATIEMUDSIP GELS -1

(| | [ ——— - - - 22 RasiToO REG/CNZ4/RPEIASCLIEMUCEIPGECS | T2

3 RAa/TDI RET/CNZSRET/NTD 02
@ —=— RAITMS RBS/CN2Z/RPE/SCLT — .

e RBG/CN21/RPO/SDAT |1
/ — RCO/ONS/RPIGIANG  READ/CNAG/RPAD/PINHS/EMUDZ/PGEDR (—

26 RCA/CNORPAZIANT  REM/CHASIRE 1PN LI/EMUCZ/P GECE oo
= g;_ RECZICHADIRFASIANS REZICNAMRFAZ/PIN HZ _1?

— RCB/ONZERP1D RB1Z/CHIS/RP1Z/PIIMALE (=

@ -+ 22 RC4/CNZE/RF20 REACHAZRPAMPIMAHT [l « o o o o g o
~ o 33_ RCE/CNZB/RP21 REAS/CNAURPASEUWMALY 19 . . . . . . . . . .
2o RCS/ENISRFZZIPUMEH] % 2o e e
@ — RC7/CN1T/RPZE/PUIMZL VCAPADDCORE

2= RCB/CN2ORP2A g o oy Bl o@e e 1
A 571 ReoiCN19/RPZS MELR [—2 -
= " DSPIC33FJ3ZMCZD4 ) ) 12’;m> R

CRTEXT=
&

71/ 3.39 1% VERTUAL TERMINAL tiaaanasida printf(“value_timer = %lu\r\n",value_timerd)

v
v

azifiulda1 PIC C COMPILER $aeldis119auluga Timerl laesnmiiadldmdsduSog

SETUP_TIMERI(TMR_EXTERNAL [TMR DIV BY 1) tiigafdadennanunsasimualif Timerl $u
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Tyana CLOCK Mnneuen 1auda a1 lsAaudnzdnusieaziBean1u Block diagram logic control
Timer] 92A991% MPLAB IDE 1iWoas3aaaua 1 REGISTER lumarianadnlasins SETUP 1+
TIMERI fM11UMNNIS1H09015

mslinuluga TIMER2/3vaululvian 32 BIT
Tu microcontroller fiannaiiy digital signal controller a3 timer/counter vuna 32 bit 4

12'lifilu picl2 picl6 way picl8 ludrwvesmssmuamaiauiud hiuand1alinn@y Aeansn
Aualiiauly mode counter(external clock) , mode timer(internal clock ) uag mode

comparator ilouiau

Data Bus<15:0>

TMR3HLD g

I~

Write TMR2 || "©

Read TMR2 ‘vpl

16

Reset |  TMR3 | TMR2 Sync I[
MSB J\} LSB
ADC Event Trigger
- ) 7T Comparator x 32
{\
PR3 | PR2
o] 1
0
T3IF L
Event Flag | 1 J Q _DF-8—TGATE(T2CON<6>)
T~ o
TGATE
(T2CON<6>)
¢
83
Rk TCKPS<1:0>
TON 2
T2CK e 1
X %I .
2 Prescaler
Gate N—o1 1, 8, 64, 256

Sync 2
Tey l 00

31/ 3.40 logic diagram timer 2/3 module
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T2CON

BIT1S BITH4 BITL3 BITL BITi1 BITI0 BITY BITS

Lee] Jue] [ | [ T |

BIT7 BIT¢ BITS BITY BIT3 BT BTt B0

] | TCATE | TCRLES | TCLDSO l ™ | | 108 I |

TMR DIV BY 1

71 3.41 Gunnia bit Tu Register T2CON
resosmuamsmauldsy TIMER23 v lulviua 16 BIT 13 32 BIT 7 1a Tae14iladu
duFagalaail

Havulumssmualyd TIMER23 v luTviua 16 BIT
SETUP_TIMER2(TMR_EXTERNAL [TMR_DIV_BY _1);

Havulumstimualyt TIMER23 v uTvua 32 BIT
SETUP_TIMER2(TMR_EXTERNAL |[TMR_DIV_BY_8TMR_32_BIT):

aeenaldsunsy mMsly TIMER23 vuia 32 BIT

#include <30f2010.h>
#Fuses hs,noWDT

#Fuses BORV27

#fuses PUT64

#fuses BROWNOUT
#FUSES MCLR

#use delay(clock=10000000)

void main(void)
{
SETUP_TIMER2(TMR_EXTERNAL [TMR_DIV_BY_8|TMR_32_BIT);
set_timer23(75530);

while(true)

{

value_timer23=get_timer23();

printf("value_timer = %lu\r\n",value_timer23);
DELAY_MS(100);

¥
¥
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Y1suns31SmM s INTERRUPT

a - o 1 [l a @ o 4 o a a a
mslFusms interrupt de ldiludiurielinmsuimstanslumshaundesiuaslidszans
= o e . ' < & a o v y e oA
A azduzwiun lu microcontroller liteiluaszgala q AszlimawannIdaunsasessuumassuniia
Y 1
interrupt unIuison
@ [ - < o & o [l
Tumsann Tsunsuliduszi@enls compiler mpla q faw Suiludesiiniudnlaludiuves
dofmuamsaielsunsuuims interrupt wwwe digital signal controller laasaruveaumassuniians
interrupt 1ledramineiau

Interrupt anaeuen External Interrupt O, Input Capture 1, Input Capture 2,
External Interrupt 1, External Interrupt 2

Interrupt 91na1elu  Output Compare 1, Timer 1, Timer 2, Timer 3, UART1
Receiver , UART1Transmitter
faenamavaullsunsuusns INTERRUPT INTO

#include <30f2010.h>
#Fuses hs,noWDT

#Fuses BORV27

#fuses PUT64

#fuses BROWNOUT
#FUSES MCLR

#use delay(clock=10000000)

INTERRUPT
SERVICE

#int_EXTO \

void EXTO_isr(void)

{
OUTPUT_TOGGLE(PIN_AO);
}

void main()

{
setup_wdt(WDT_OFF);
enABLE_INTERRUPTS(INT_EXTO);
ENABLE_INTERRUPTS(INTR_GLOBAL);
ext_int_edge(0, h_TO_lI);

WHILE(TRUE)

{
}
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S — 28 | RADICNZAREF+/AND RBO/CNA/RPO/CZINSANZ/EMUD1/PGED] 1521
sof oo © 20 - 205 RaguCNEAREF-ANT RE1/CNS/RP1/C2INHANSEMUC PSECT | =
- - LED-GREEN . o7exr= - - 2250 pagscNan/cLikiOSCl REZ/CNG/RP2/ANG (—22 . . . A
L SoETEAIE. o B pagieNpo/CLIKO/OSCO RBZ/CNTIRP3ANS oot - . -
- e f:_ RAMCNOIT1CKISOSCO RBA/CN1/RPHSOSCI _2? B -
- 23 RamTEK RBS/CN2T/RPSASDATEMUDSIPGEDS (21
- 22 ResiTDO RBB/CN2A/RPEASCLIEMUCSIPGECS (92
280 ReaiTDl RB7/CNZ/RPTANTD (20
RA1DITMS RES/CN22/RPSISCLY [ -
o RBG/CN2T/RPA/SDAT (- -
25 RCDICNS/RPISIANG  RBAD/CN1S/RPAQIPWM HIEMUDZ/PBEDR | -2
22 RCUCNG/RPATIANT  RE1/CNAS/RP11/PWMILIEMUCZPSECR (2
27" ROZ/CNIDRPAGIANS REZ/CNAARPAZIPWINTHR
20 | RC3ICN2ERP1G RBAS/CNISRPASEWMIL2 (11
- 2T RoACH5/RR REUENAZRPAGPWMTHI I
- 2854 RCSICN2ZSIRPZ1 RBAS/CN1/RP 1S/PUII L1 B
2 | RCB/CN1S/RPZ2IPIMEZH1 Berceoconoosnnos|oaooos
2 | Ro7/CN17/RP2E/PIIMZLY WCAPNDDCORE =
&7 Rrarcn1amPes S R SN B RS
— T
Efgfiarmmzmﬁkﬂ“

71 3.42 29959 190aM sVl UsunsHUSMs EXTERNAL INTERRUPT INTO

Taiga MOTOR CONTROL PWM
MOTOR CONTROL PWM MODULE gneenuuuiifieneudusinsveddminseenuuudmiy
ﬂizqﬂﬁﬂumsﬁ%’nﬁﬂujﬂunumuqmzwﬁLﬁmsﬁ’mﬁuwﬁmmﬂuwﬁﬂ 91519 a3 19Ty IUAILAY DC
TO DC CONVERTER , DC TO AC CONVERTER L1a1% ﬂﬁumumiﬁ%’iqﬁﬂujﬂujmmmuG]gﬂsffmﬂﬁaumma{

¥ AC INDUCTION MOTOR, Switched Reluctance (SR) Motor t4a¢ Brushless DC (BLDC) Motor Audu
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71/ 3.43 Block Diagram of Motor Control PWM

{ ] A A qazl o
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(%

1 @IUYRINMITMUUAANNDVOIT Y18 PWM ‘]J'i%ﬂﬁ]‘]_l@g{ﬁlfl REGISTER

251

PTMR,PTPER,PTCON fludu
2 damvesnsmvua DUTY CYCLE Av PDC1,PDC2 tag PDC3
3 @uv0INInIKuan1 DEAD TIME uag DISABLE OR ENABLE duyga PWM

4  @2uved BUFFER AND DRIVE dqyana: PWM

318821080 REGISTER l¥niugu Juga MOTOR CONTROL PWM

PWMCON1: PWM Control Register 1

Upper Byte:
u-0 u-0 U0 U0 RWO RWO RWO  RWO
— [ = — | — [ PwmoD4 | PMOD3 | PMOD2 | PMODI
bit 15 bit 8
Lower Byte:

R/W-1 R/W-1 RIW-1 RW-1 RIW-1 RW-1 RW-1 R/W-1
PENAH | PEN3H | PENZH PEN1H PENAL PEN3L PENZL PEN1TL
bit 7 bit 0

bit 15-12 Unimplemented: Read as ‘o’
bit 11-8 PMOD4:PMOD1: PWM I/O Pair Mode bits
1= PWM I/ pin pair is in the independent output mode
0 = PWM I/O pin pair is in the complementary output mode
bit 7-4  PEN4H-PEN1TH: PWMxH 1/O Enable bits'!)
1 = PWMxH pin is enabled for PWM output
0 = PWMxH pin disabled. I/0 pin becomes general purpose /O
bit 3-0  PENA4L-PEN1L: PWMxL /O Enable bits!")
1 = PWMxL pin is enabled for PWM output
0 = PWMxL pin disabled. /O pin becomes general purpose I/0

Note 1: Reset condition of the PENxH and PENxL bits depend on the value of the PWM/PIN device
configuration bit in the FBORPOR Device Configuration Register.

Legend:
R = Readable bit W =Writable bit U = Unimplemented, read as 0’
-n = Value at POR “1" = Bit is set ‘0" = Bit is cleared ¥ = Bit is unknown
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Register 15-6:

PWMCON2: PWM Control Register 2

Upper Byte:
U-0 uU-0 U-0 uU-0 RW-0 R/W-0 R/W-0 R/W-0
— | = 1 = — ] SEVOPS<3.0>
bit 15 bit &
Lower Byte:
U-0 U-0 uU-0 u-o U0 R/W-0 R/W-0 R/W-0
— | = — — — IUE OSYNC | UDIS
bit 7 bit 0
bit 15-12 Unimplemented: Read as ‘0’
bit 11-8 SEVOPS<3:0>: PWM Special Event Trigger Output Postscale Select bits
1111 = 1:16 Postscale
oool = 1:2 Postscale
oooo = 1:1 Postscale
bit 7-2  Unimplemented: Read as ‘0’
bit 2 IUE: Immediate Update Enable bit!"
1 = Updates to the active PDC registers are immediate
0 = Updates to the active PDC registers are synchronized to the PWM time base
bit 1 OSYNC: Output Override Synchronization bit
1 = Qutput overrides via the OVDCON register are synchronized to the PWM time base
0 = Qutput overrides via the OVDCON register occur on next Tcy boundary
bit O UDIs: PWNM Update Disable bit
1 = Updates from duty cycle and period buffer registers are disabled
DTCON1: Dead Time Control Register 1
Upper Byte:
RW-0 RwW-0 RW-0 RwW-0 R'W-0 RW-0 RW-0 R/W-0
DTEPS<1:.0= DTB<50=
bit 13 bit 8
Lower Byte:
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RAW-0 RMW-0 RW-0
DTAPS<1.0= DTA<5.0>
bit 7 bit 0
bit 15-14 DTBPS<1:0>: Dead Time Unit B Prescale Select bits
11 = Clock period for Dead Time Unit B is 8 Tcy
1o = Clock period for Dead Time Unit B is 4 Tcy
01 = Clock period for Dead Time Unit B is 2 Tcy
0o = Clock period for Dead Time Unit B is Tcy
bit 13-8 DTB<5:0>: Unsigned 6-bit Dead Time Value bits for Dead Time Unit B
bit 76  DTAPS<1:0>: Dead Time Unit A Prescale Select bits
11 = Clock period for Dead Time Unit A is 8 Tcy
12 = Clock period for Dead Time Unit A is 4 Tcy
01 = Clock period for Dead Time Unit A is 2 Tcy
0o = Clock period for Dead Time Unit A is Tcy
bit 50  DTA<5:0>: Unsigned 6-bit Dead Time Value bits for Dead Time Unit A

Legend:

R = Readable bit
-n = Value at POR

W = Writable bit
“1'=Bit is set

U = Unimplemented, read as ‘0’
‘0" = Bit is cleared X = Bit is unknown
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FLTACON: Fault A Control Register

Upper Byte:

RIW-0 R/W-0 R/W-0 R/W-0 RW-0 R/W-0 R/W-0 RW-0
FAOV4H | FAOVAL | FAOW3H | FAOVAL | FAOV2H | FAOV2L | FAOVIH | FAOVIL
bit 15 bit 8
Lower Byte:

RAW-0 U-0 U-0 U-0 R/W-0 RAW-0 R/W-0 RW-0

FLTAM | — — — FAEN4 | FAEN3 | FAENZ FAEN1
bit 7 bit 0

bit 15-8 FAOV4H-FAOVIL: Fault Input A PWM Override Value bits

bit 7

bit 6-4
bit 3

bit 2

bit 1

bit 0
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1 = The PWM output pin is driven ACTIVE on an external fault input event
o = The PWM output pin is driven INACTIVE on an extemnal fault input event

FLTAM: Fault A Mode bit
1 = The Fault A input pin functions in the cycle-by-cycle mode
0 = The Fault A input pin latches all control pins to the programmed states in FLTACON<15:8=

Unimplemented: Read as 0’

FAEN4: Fault Input A Enable bit
1 = PWMAH/PWMAL pin pair is controlled by Fault Input A
0 = PWMAH/PWMAL pin pair is not controlled by Fault Input A

FAEN3: Fault Input A Enable bit
1 = PWM3H/PWMB3L pin pair is controlled by Fault Input A
0 = PWM3H/PWMB3L pin pair is not controlied by Fault Input A

FAEN2: Fault Input A Enable bit
1 = PWM2H/PWMZ2L pin pair is controlled by Fault Input A
0 = PWM2H/PWMZL pin pair is not controlled by Fault Input A

FAEN1: Fault Input A Enable bit
1 = PWMTH/PWM1L pin pair is controlled by Fault Input A
0 = PWM1TH/PWM1L pin pair is not controlled by Fault Input A



FLTBCON: Fault B Control Register

Upper Byte:

RIW-0 RAW-0 RIW-0 R/W-0 R/W-0 RW-0 RW-0 RAW-0
FBOV4AH | FBOVAL | FBOV3H | FBOV3L | FBOVZ2H | FBOVZL | FBOVIH | FBOVIL
bit 15 bit &

Lower Byte:
RW-0 U-0 u-0 U-0 RW-0 RW-0 RIW-0 R/W-0
FLTEM | — — — FBEN4 | FBEN3 | FBENZ FBEN1
bit 7 bit 0
bit 15-3 FBOVAH:FBOVIL: Fault Input B PWM Override Value bits
1 = The PWM output pin is driven ACTIVE on an external fault input event
0 = The PWM output pin is driven INACTIVE on an external fault input event
bit 7 FLTBM: Fault B Mode bit
1 = The Fault B input pin functions in the cycle-by-cycle mode
0 = The Fault B input pin latches all control pins to the programmed states in FLTBCON<15:8=
bit6-4  Unimplemented: Read as ‘0’
bit 3 FAEN4: Fault Input B Enable bit!")
1 = PWM4H/PWMA4L pin pair is controlled by Fault Input B
0 = PWM4H/PWMAL pin pair is not controlled by Fault Input B
bit 2 FAEN3: Fault Input B Enable bit!!
1 = PWM3H/PWM3L pin pair is controlled by Fault Input B
0 = PWM3H/PWM3L pin pair is not controlled by Fault Input B
bit 1 FAEN2: Fault Input B Enable bit!!
1= PWM2H/PWMZL pin pair is controlled by Fault Input B
0= PWM2H/PWMZL pin pair is not controlled by Fault Input B
bit 0 FAEN1: Fault Input B Enable bit!!)
1 =PWMIH/PWMIL pin pair is controlled by Fault Input B
o = PWMITH/PWMIL pin pair is not controlled by Fault Input B
Note1: Fault pin A has priority over Fault pin B, if enabled.
OVDCON: Override Control Register
Upper Byte:

RAWV-1 RWV-1 R/W-1 RAV-1 RWV-1 RWV-1 R/W-1 RW-1
POVD4H | POvD4L | POWD3H | POVD3L | POVD2H | POVD2ZL | POVD1H | POVDIL
bit 15 bit 8

Lower Byte:

R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
POUT4H | POUT4L [ POUT3H | POUT3L | POUT2H [ POUTZL | POUTIH | POUTIL
bit 7 bit 0

bit 15-8 POVD4H-POVD1L: PWM Qutput Override bits

1 = QOutput on PWMxx I/O pin is controlled by the PWM generator

2 = Output on PWMxx /O pin is controlled by the value in the corresponding POUTxx bit
bit7-0  POUT4H-POUT1L: PWM Manual Output bits

1 = PWMxx /O pin is driven ACTIVE when the corresponding POWDixx bit is cleared
0 = PWNxx I/O pin is driven INACTIWE when the corresponding POWDixx bit is cleared

Legend:
R = Readable bit
-n =Value at POR

W = Writable bit
“1' = Bit is set

U = Unimplemented, read as 0"

‘0" = Bit is cleared

x = Bit is unknown
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PWM Duty Cycle Register

Upper Byte:

RWO  RWO RWO RWO RWO RWOD RWD  RWO
PWM Duty Cycle #1 bits 15-8

bit 15 bit §

Lower Byte:

RWO RWO RWO RWO RWO RWD RWD  RWA
PWM Duty Cycle #1 bits 7-0

bit 7 bit 0

PDC2: PWM Duty Cycle Register 2

Upper Byte:
RWO  RWOD RWO RWO RWO RWOD RWO RWL
PWM Duty Cycle #2 bits 15-8

bit 15 bit 8
Lower Byte:
RWO RWO RWO RWO RW-0  RWO  RW-D RMWHD
PWM Duty Cycle #2 bits 7-0
bit 7 bit 0

Register 15-14: PDC3: PWM Duty Cycle Reqgister 3

Upper Byte:

RWO  RWO RWO RWO RWO RWOD RWO RWO
PWM Duty Cycle #3 bits 15-8

bit 15 bit 8

Lower Byte:

RW-0  RWO RWO RWO RWO RWO RWO RWJO
PWM Duty Cycle #3 bits 7-0

bit 7 bit 0

it 150 [an P2 PI}CS) 5:05: PWM Duty Cycle Value

0 A ] v o o ) o ¥ o
AUTIANITIN UANAUINTNINTYAAQLIUIYNT muﬂwmmammuzﬂguazuﬂmﬂsm%ﬁﬂm 14-07-2012 45



PTCON: PWM Time Base Control Register

Upper Byte:

RW-0 U0 RW-0 U0 U0 U0 U U0

PTEN — PTSIOL — — — - —
bit 15 bit 8
Lower Byte:

RW0 RWO RWO RWOD RWOD RWO RWO RW

PTOPS<3.0> PTCKPS<1:0> PTMOD<1:0z
bit 7 bit 0
bit 15 PTEN: PWM Time Base Timer Enable bit
1=PWM time base 1s ON

0= PWM time base is OFF
bit 14 Unimplemented: Read as ‘0’

bit 13 PTSIDL: PWM Time Base Stop in Idle Mode bit
1= PWM time base halts in CPU ldle mode
0= PWM time base runs in CPU Idle mode

bit 126 Unimplemented: Read as ‘0’

bit7-4  PTOPS<3:0>: PWM Time Base Output Postscale Select bits
1111 = 1:16 Postscale

0001 = 1:2 Postscale
0000 = 1:1 Postscale
bit32  PTCKPS<1:0=: PWM Time Base Input Clock Prescale Select bits
11 = PWM time base input clock period is 64 Tev (1:64 prescale)
10 = PWM time base input clock period is 16 Tcv (1:16 prescale)
01 = PWM time base input clock period is 4 Tov (1:4 prescale)
00 = PWM time base input clock period is Tey (1:1 prescale)
bit 10 PTMOD<1:0>: PWM Time Base Mode Select bits
11 = PWM time base operates in a continuous up/down mode with interrupts for double PWM updates
10=PWM time base operates in a continuous up/down counting mode

01 = PWM time base operates in single event mode
00 = PWM time base operates in a free running mode
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PTMR: PWM Time Base Register

Upper Byte:
R0 RIW-0 RIW-0 RAW-0 RW-0 RW-0  RW-D RIW-0
PTDIR PTMR <14:8>
bit 15 bit 6
Lower Byte:
RW-0 RW-0 R/W-0 R/W-0 R/W-0 RW-0 RW-0 RW-0
PTMR <7:0=
bit 7 bit 0
bit15  PTDIR: PWM Time Base Count Direction Status bit (Read Only)
1 = PWM time base is counting down
0 = PWM time base is counting up
bit 14-0 PTMR <14:0=: PWM Timebase Register Count Value
Register 15-3: PTPER: PWM Time Base Period Register
Upper Byte:
u-o RAW-0 R/W-0 RAW-0 RW-0  RW-D  RWD RAW-0
— PTPER <14:8>
bit 15 bit 8
Lower Byte:
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0
PTPER <7:0>
bit 7 bit 0
bit 15 Unimplemented: Read as '0’

bit 14-0

PTPER<14:0>: PWM Time Base Period Value bits

Legend:
R = Readable bit
-n = Value at POR

W = Writable bit
‘1" = Bit is st

U = Unimplemented, read as '0’
‘0" = Bit is cleared x = Bit is unknown

Register 154: SEVTCMP: Special Event Compare Register

Upper Byte:
RAW-0 RAW-0 R/AW-D RAW-0 RAW-0 RAW-0 RW-0 R/W-0
SEVTDIR | SEVTCMP <14:8>
bit 15 bit §
Lower Byte:
RAW-D RAW-0 R/MW-D R/W-0 R/W-0 R/W-0 RAW-0 R/AW-0
SEVTCMP <7:0=
bit 7 bit 0
bit 15 SEVTDIR: Special Event Trigger Time Base Direction bit!"!
1 = A special event trigger will occur when the PWM time base is counting downwards.
0 = A special event trigger will occur when the PWM time base is counting upwards.
bit 14-0 SEVTCMP <14:0>; Special Event Compare Value bit®

Note 1: SEVTDIR is compared with PTDIR (PTMR<15>) to generate the special event trigger.
2: SEVTCMP<14:0= is compared with FTMR<14:0> to generate the special event tngger.
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M31amans ADDRESS we4 REGISTER #iifeadeei MOTOR CONTROL PWM MODULE

REGISTER ADDRESS
PTCON 0xo01Co
PTMR 0xo01C2
PTPER 0Xx01C4
SEVTCMP 0Xx01C6
PWMCON1 0Xx01C8
PWMCON2 0X01CA
DTCON 0X1CC
FLTA 0X1D0
FLTB -
PDC1 0X01D6
PDC2 0X01D8
PDC3 0X01DA

Msaddyana PWM 6 voslulvina FREERUNER #az Continuous Up/Down Count mode

Free Running mode

PWM Period Buffer Updates in Free Running Count Mode

Period value loaded from PTPER huffer register

' v ' '

FTMR Value
~ M,
New PTPERvalue f — — — — — — — — — — — . — — — o — -

Old PTPER value | — — — — _—— = — — — — = <

- >

; Mew value written to PTPER buffer

31 3.44  uamsA D vide PULANTRIFTYTYIL PWM Hiauetfudnlu REGISTER PTER

0 A ] o @ @ o o @ o S
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N19ATUIMATLLANIRYA AN PWM Lulusm Free Running mode

PWM Period Calculation for Free Running Count Mode
{(FTMOD =10 or 11)

Fcy

PTPER = -1
Frund = (PTMR Prescaler)
Example: 1:[ P R .
ot — 70 MHz anudlumsinuves cpu
Frwna = 20,000 Hz ({ MACHINE CYCLE SPEED)

PTMRE. Prescaler=1:1

20,000,000
PTPER. = -1
20,000 +1

= 1000 -1
=099

HanIR10e19MIAIIUA1 1 REGISTER PTPER

msdagum)ad DUTYCYCLE vaadauanas PWM luluum Free Running mode

New duty cycle loaded from PDCx

v

/J_JDTMR value

PwM2H [ | [ 1L [

! |

1 ! .

| Period |

| =t -"‘I- |

71 3.45 yaasmwdniusues REGISTER PTPER PTMR,PDC lumsfimua DUTY CYCLE wveadayaas
PWM
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Up/Down Counting Modes

PWM Period Buffer Updates in Up/Down Counting Modes

Period value loaded from PTPER Buffer register

r'y
New PTPER value

Old PTPER value [

L New value written to PTPER buffer

71 3.46 wansP D e AILANIRIATYYIL PWM Pauedfueilu REGISTER PTER

PWM Period Calculation in Up/Down Counting Modes
(PTMOD = 00 or 01)

FCY
PTPER = -1
FPWM * (PTMR Prescaler) + 2

Example:
FCY =20 MHz
FPWM =20,000 Hz
PTMR Prescaler=1:1

20,000,000
PTPER = -1
20,000+ 1+2

=500-1
=499

naAsfIeea19MsmaIumlu REGISTER PTPER Up/Down Counting Modes
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Center Aligned PWM

Period/2

hhhhhhhhh ‘_'_'_'_P'-I'M'R'_‘;_________ _________:'

A

PDC1 ! :
-r———=-—=-r === = 1 1

PDC2 ! !
i - | .

! X ! I !

! 1 : ! 1
GEETEEEES T EEET :—
PWM1H L___;___L____L___J ! I | ;
! 1 | 1 : , 1

PWM2H ' ! i L L————%———J :
! I ' : |

! ! - . !

1 : PDC}(I : :

! ! Value | ' !

Period

31 3.47 nansnnuENWUEYES REGISTER PTPERPTMR,PDC lunisiinua DUTY CYCLE wesdayaias PWM

maghalisunsumsasdanalulvnag FREE RUNNING #ay UP/DOWN COUNTING

#include <30f2010.h>
#Fuses hs,noWDT

#Fuses BORV27

#fuses PUT64

#fuses BROWNOUT
#FUSES MCLR

#use delay(clock=10000000)
int16 PTCON;

#locate PTCON = 0x1CO
Il
INT16 PTMR;

#LOCATE PTMR = 0X1C2
INT16 PTPER;

#LOCATE PTPER = 0X1C4
INT16 SEVTCPP;

#LOCATE SEVTCPP = 0X1C6
INT16 PWMCONT;

#locate PWMCON1 = 0x1c8

INT16 PWMCON2;

#locate PWMCON2 = Ox1ca
INT16 DTCONT1;

#LOCATE DTCON1 = 0X1CC
INT16 FLTACON,;
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#LOCATE FLTACON = 0X1D0
INT16 OVDCON;

#LOCATE OVDCON = 0X1D4
INT16 PDCH1;

#LOCATE PDC1 = 0X1D6
INT16 PDC2;

#LOCATE PDC2 = 0X1D8
INT16 PDCS3;

#LOCATE PDC3 = 0X1DA

void main(void)

{
ptper=0x007D;
ptmr=0x1ff;
PWMCON1=0X0FFF;
PWMCON2=0X0002;
PTCON=0X8000;
OVDCON=0XFFO00;
PDC1=PDC2=PDC3=100;

while(true)

{

Y Y
v A

VUHNUITU

9

v g o % Y o S Ay Ay <
nn lsunsudanariugadids lumsasedygia PWM danaeasougan la)sunsun

Aodeudlinnunueuesmsimuaniasly REGISTER #i inendesniumsaiudynia PWM

Y
%

NINUA 1951 PWMCONT = 0XOFFF

PWMCON1: PWM Control Register 1

Upper Byte:
u-0 u-0 U-0 U-0 RWO RW0 RWO0  RWD
— | - ] = — | PmoD4 | PmoD3 | PMOD2 | PMODH
0 0 0 0 1 1 1 1

BIT 15 « BIT 8

Lower Byte:

R/W-1 R/W-1 RAW-1 RAW-1 RIW-1 RIW-1 RAW-1 R/W-1
PEN4AH | PEN3H | PEN2H | PENTH | PENAL | PEN3L | PEN2L | PENIL
1 1 1 1 1 1 1 1
BIT 7 BIT 0

71 3.48 11AAIAIADY bit YOI REGISTER PWMCONT
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14 LOGIC ANALYZER lulilsunsu MPLAB IDE asaaaeimtazisauialy REGISTER

' FREERUNNER - MPLAB IDE v8.83 - Logic Analyzer

File Edi “iew Project Debugger Programmer Tools Configure  Window Help

|DEE|sma|Zhwan ¢ | TeEBed| 2

J Checksum: 0xa053 J DI e T

B FREERUNNER.mew [y er——

Trigger Position Trigger FC = Time Baze Mode

Start (%) Center O End O | ” Maw ” Clear ] |Eyc v| Simple Chaninels
R1INFR
Y™ i C:\Program Files\PIcC\sINDS | | ERE- ANV CYN LT S = | =
38

ptper=0x007L;
ptmr=0x1£f%;
PHMCON1=0X0FFE;
DWMCON2=0X0002;
ETCON=0X2000;
CVDCON=0XFF00;
PDC1=PDCZ=PDC3=1

= 2 FREERUNNER.mcp*
BD Source Files

Configure Channels

Awalable Signals Selected Signallz)

|A|| V| [EonfigureEus[s]] xmr Move Up
e

GEA P 3H

A
REBO

Remove <=
RBZ

RB3
RE4
T T T T T 1 |REBS
30340000.0 RC13
RC14
RC15

while (true)

[T

D Files

[ Cancel ] [ Help ]

gﬂ 3.49 ADD PIN PWM1H,PWM1L,PWM2H,PWM2L,PWM3H,PWM3L

 FREERUNNER - MPLAB IDE v8.83 - Logic Analyzer

File Edit View Project Debugger Programmer Tools Configure Window Help
DEH| sl ([ SAw AR D e HBeo ?i

B FREERUNNER.mcw M(=E3

J Checksum: 0xa053 L 1|

CE/X
Trigger FLC = Time e Mode

o v e Channels
el
o

M | ogic Analyzer

= [ FREERUNNER.mcp*
BD Source Files

Trigger Pozition
Start (%) Center () End O | H MNaw ] Clear

S W C:\Program Files\PICC\SIMDSPIC2010\FRE |+ @:l Ql@ll >|1| ==
B
L

finclude <30£2010.h>
Z £Fuses hs, noWDT

& §Fuses BORVZ7

4 §fuses PUT&E4

15 #fuses BROWNOUT
&

7

2

P MTH

Pkl .
P 2H BRE]
Mo items to display.

P21

£FUSES MCLR

fuse delay (clock=Z0000000)
intlé DTCOM;

§locate PTCON = 0x1CO

£
INT1& DTME;

$LOCATE DPTME = 0X1CZ Pl
INT1& BTEER;

$LCCATE DTDER = 0X1C4 —
INT1& SEVICPE; 0o
$LOCATE SEVICEE = 0X1CE

INT1& EWMCOM1;

flocete DWMCON1 = 0Oxled

FiaM3H

D Files

INT1l& PWHCOMZ;
tlocete DWMCONZ

INT1é DTCON1:
#TACLTE DTONNT = 10

Oxffea

ilﬂ]

IRunning...
™ con |

gﬂ 3.50 click Run &athm Progress bar s¥anas 2 seunaa CLICK HALT
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 FREERUNNER - MPLAB IDE v8.83 - Logic Analyzer

Fle Edit View Project Debugger Programmer Tools Configure Window Help

JDWE|%.‘|@“ﬂ“?J @?"-@Q%‘ﬂ|?? Checksum: 0xa053

- [0lX]
= (L FREERUNNER.mcp* M Logic Analyzer
BD Source Files

M FREERUNNER.mew

Trigaer Pasition Trigger PC = Tirne Baze Mode

FREF RBIINFR
C_I 42 M C:\Program Files\PICC\SIMDSPIC2010\FREE_R
h’

Start (3) Center ) End ) | “ Now ” Clear ] |Eyc v‘ Simple Channels

e[ =Y

ptper=0x007LC;

[+ 4 ala,
ptmr=0x1££;
DHMCON1=0X0FFE; -1

DWMCONZ=0X0002;
ETCON=0%8000;
OVDCON=0XFF00;
EDC1=PDC2=PDC3=100;

while (true)

{

35060000.0 35080000.0 35100000.0

71 3.51 vene TIME BASE

# FREERUNNER - MPLAB IDE v8.83 - Logic Analyzer
Flle Edit View Project Debugger Programmer Tools Configure Window Help

| <

|DE@|smR|sAEN 2 | 1L LR Checksum: 0xal53 11 b0 3 T O

B FREERUNNER.mcw

= [ FREERUNNER.mcp* M | ogic Analyzer
E[:I Source Flles T —— Trioger PC = TimeBase. Mods

_
@ He M (:\Program Files\PICC\SIMDSPIC2010\FREE_R

BLIMED Start (%) Center ) End O | H How H Clear ] ‘C}Ic v| Simple Channels

ptper=0x007L;

h

] [+ & @@ [ BEan
ptmr=0x1££; M 1 1 1

] DWMCON1=0X0FFE; P 1H
EWMCONZ=0X0002;

FTCON=0X8000;

OVDCON=0XFFO0;

EDC1=FDCZ=EDC3=100;

while (true)

{

D Files

gﬂ 3.51 deyaes PWM 6 CHANEL unuraaniiviniaenili MACHINE CYCLE

o a 4 Y o ° 0 v o
FUTI AN UDWAHUINTWIINTLYAAAFIUIYNIT ﬁTLlﬂ‘W@Jl‘L!'lﬁilﬁ'ﬁ'ﬂu%ﬂglm%‘l_qlﬂﬁTﬂiﬁ]1%’Jﬁﬂ‘]el"l

(6}
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Complementary AND Independent output

Typical Load for Complementary PWM Outputs

+

— ]

P Pt Py
1H QE) 2H AI‘J.E;‘} 3H -QE”'I EEQ;EISE

A
I
R
ﬁ
)
.

PWM Channel Block Diagram, Complementary Mode

PWM Generator 4@ PWMeH
Dead Owvemide

Time and
Generator Fault Legic

g PWMxH iy PWMxL

T

BIT fl¥mugumsiauvesgdsygas PWM fle PMOD1,PMOD2,PMOD3 %39z PWM1,PWM2,PWM3

MUY
fMegamsmld guesdeyaa PWM1 il Complementary

PWMCON1: PWM Control Register 1

Upper Byte:
U-0 U-0 U-0 U-0 RIW-0 RW-0 RW-D RIW-0
— | — | — | — | pmoDa | Pmopa | pmoD2 | PMOD
0 0 0 0 1

BIT 15 &

Lower Byte:

R/W-1 RIW-1 RIW-1 RIW-1 RAW-1 RIW-1 R/W-1 RAW-1
PENAH | PEN3H | PEN2H | PEN1H | PEN4L | PEN3L | PEN2L | PENIL
1 1 1 1 1 1 1 1
BIT 7 g BIT 0

E“IJ 3.53 PMOD1 = 0 PWM1 %i1aruiilu Complementary
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File Edit View Project Debugger Programmer Tools Configure Window Help
|DEE|inE|ZRwAR D | FeEBed ?

B FREERUNNER.mcw =1

Checksum: Oxa043 J R E

M C:\...\FREE_RUNER_pwm1_compremen.c M Logic Analyzer
DHMCON1=QE0FE

EWMCONZ=0¥0002;
DTCON=0Z8000;
QVDCON=0XFFOO;
PDC1=PDC2=PDC3=100;

Trigger Position Trigger PC = Time Base Mode

Start (3) Center () End O) | H Wow ” Clear l |Eyc v‘ Simple Channels
[+ 4 al@l [ 2aaR)

while (true)

[ Fies | “ symbols I

53
54

21956600.0 21956300.0 21957000.0 21957200.0

dm

gﬂ 3.54 ¢ PwM1 flu Complementary

Msiivuam DEAD TIME T¥nugdsyaias PWM iy Complementary

o A g o A Y a A 1
AAYYIU PWM Ml Complementary_ anumzﬁmwmimﬂmiawmm DEAD TIME

Y o

1iip991nYo31iAN19A1 TURN OFF v9q1/nsal ELECTRONIC SWITCHING fiogluasasedagl

9 1
VNAN

+V

B

Q1 Q2 H>
1H 2H Q

Q3 Q4
1L 2L

o J

51/ 3.55 2995 SWITCHING fiiuiludesiinn DEAD TIME
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a108149 1505y lunsmvuan1 DEAD TIME

void main(void)

{
ptper=0x007D;
ptmr=0x1ff;
PWMCON 1=0X00FF;

PWMCON2=0X0002;

PTCON=0X8000; fmuas DEAD TIME

OVDCON=0XFF00;

PDC1=PDC2=PDC3=100;

DTCON1=0X00FF;

while(true)

{

Dead Time Calculation

Dead Time
Prescale Value * TCY

DT=

DT (Dead Time) is the DTA<5:0> or DTB<5:0> reqgister value.

A13AIA1 DEAD TIME

91n11/514n53 DTCON1=0X00FF;
DTCON1: Dead Time Control Register 1

Upper Byte:
RAN-0 RAN-0 RAW-0 RW-0 RAW-0 RAW-0 RAW-0 RMW-0
0 0o | o 0 0 0 0 0
Lower Byte:
R/W-0 RIW-D RIW-0 R/W-0 RWO  RW-0  RWO  RW-D
1 1 I 1 1 1 1 1

31/ 3.56 7111 REGISTER DTCONI

0 A ] v o o ) o ¥ o
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DT= 111111b= 64d; Prescale=8; TCY =20000000/4 = 5000000

Dead Time = (1/5000000) x 8 x 64 = 102 usec

4 102 usec

71 3.57 1@AIA1 DEAD Time

?31% INPUT FAULT PINS lumsilasduanuiiadn@lusmavenaimaslvih

Y o @

INPUT FAULT PINS Sunldsessumanannlisunsulunmsasiagounnuiaind ludiuaes

o @ ] A Aaw A [ I
NIAVYIYNAT YU DISUTNUNNA W?f’) NANITAN NI Lﬂugfu

-
% | BN g P
Q3
t I/‘:\‘ Qd N
Py

e
H
|
e
ql_.

=

51/ 3.58 m31damu FAULT PIN
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aeenaldsunsy msl¥au FAULT PIN

#include <30f2010.h>

#device adc=8

#Fuses XT_PLL16

#Fuses BORV27

#fuses PUT64

#fuses BROWNOUT

#FUSES MCLR

#use delay(clock=160000000,restart_wdt)

#use 1s232(UART1,baud=19200,parity=N,bits=8,)

int16 PTCON;

#locate PTCON = 0x1C0
INT16 PTMR;

#LOCATE PTMR = 0X1C2
INT16 PTPER;

#LOCATE PTPER = 0X1C4
INT16 SEVTCPP;

#LOCATE SEVTCPP = 0X1C6
INT16 PWMCONI;

#locate PWMCONI1 = 0x1c8
INT16 PWMCON2;

#locate PWMCON?2 = Ox1ca
INT16 DTCON1;

#LOCATE DTCONI1 = 0X1CC
INT16 FLTACON;

#LOCATE FLTACON = 0X1D0
INT16 OVDCON;

#LOCATE OVDCON = 0X1D4
INT16 PDCI;

#LOCATE PDC1 = 0X1D6
INT16 PDC2;

#LOCATE PDC2 = 0X1D8
INT16 PDC3;

#LOCATE PDC3 = 0X1DA
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void main(void)

{
ptper=0x0080;
PWMCON2=0X0F00;
PWMCON 1=0X00FF;
PWMCON2=0X0F00;
PTCON=0X8000;
OVDCON=0XFF00;
PDC1=PDC2=PDC3=0;

FLTACON=0x000F;

while(true)

{

restart wdt();

}

M3a3193ANIUAN BRUSHLESS DC MOTOR tuugiiilanaes DSPIC30F2010

k4
U v

Yy ¥ Y Y o o 2Ny Yy (A !
QﬂhlﬂﬂﬁTJiﬂ!m’JGI,L!"UNGlu’ﬂigﬂﬂﬂ’)ﬂﬂhuﬂﬂﬁh@\iﬂaF\lﬂﬁﬁuull"ll@llmﬂi‘imﬂ’ﬂi%ﬂﬂﬂ')ﬂﬂll
' ' v
meﬁn ) NUFAIUUDI HARDWARE LﬁENE]EJNLﬂfJ’JiJWﬂ Lﬁmmﬂﬁmm%wquqq ﬁ\?ﬂluﬂ1iﬁi’lﬁ]’ﬁﬁ)ﬂ
9 [} o [ v 9 Y = 3 ) a v A Y] 4
VD UNWIDIUDITSUU Lae ﬂWiWGMHWﬂ’iUﬂ‘J:QGlu’JHGUNWUW ’E]ﬂﬂﬁﬁuﬂﬁuuﬂWiﬁﬂﬁf]’(?f'ﬁ']ﬁTiﬂ“lJQ’]Jﬂim
1 a J A oA A = A J =\

MYUDN YU ADUNUADT YT Qﬂﬂim’ﬁﬂ’fﬂi U 9 BNUIN luf]ﬁiﬂﬂ'ﬁ)ﬂﬂﬂi%ﬂf]‘ﬂﬂlf]ﬁ DSPIC30F2010 U
1 a 1 4 [ d 1 [}
ﬁ')l!"ll’ENIll@,ﬁ@]ﬂﬁ@ﬁﬁ]ﬁﬁﬂﬂ@ﬂﬂ‘iﬂl@g?‘iﬁ?ﬂﬂmﬂ 151 UARTI1, UART2,SPI1,SPI1,CANI1 iag CAN2
<3| 9 = o 9 o ' Aq ¥ a £
Wuau ’E')ﬂ‘ﬂ\‘lﬂﬁﬁl“lf DSPIC2010 L‘l]l!ﬂﬁﬁj‘ﬂ‘i’)ll BLOCK 114 9 ﬂi"]fﬂﬁﬂ’)ﬂﬂllllﬂﬂﬂ@%ﬂmﬂ MRk

wfSeuiouliiudgl
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HALLA HALLB HALLC
COMMUTATIONTNIT b -

(7 ) :
SPEED CONTROL BUFFER
INIT 1" *
R G B
W) )“ & BLIC
GATE DRIVE =

PROTECTION UNIT In(\ ik Kl
-

SPEED .'|' T
4K %"JH&’J /

PWMIL , B
FWMIH & BLDC
PWMIL

PWM3H| .
— GATEDRIEE_\J L

HALL A HALLBHALLC

POSITION SENSOR

51 3.59 11/381 Block Diagram NM3a519%AAIUAY Brushless De Motor 32 UUAIADAAIUABINNANL

sevvavesnadsdl Taeld DSPIC30F2010 unielsaiunanais
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1352109413 COMMUTATION AUaNyauusv23n1ly REGISTER OVDCON

HALL A

60° o

Red Winding

af uS szz\ls mk*

HALLB R G B
0] 0

Green Winding
HALL C

D4| le Q5| %S 06| zlg

Blue Winding 0

+TORQUE FIRING | Q3,05 | Q1,05 | Q1,06 | Q2,06 | Q2,04 | 03,04 | Q3,05 | Q1,05 [ Q1,06

Sector | 5 ] 1 2 k] 4 5 0 1
Hall States [ 4 [ ? 3 1 5 4 [

71 3.60
- HALL < ELECTRICAL REVOLUTION )

garr | OVDCON VALUE A|B|C 100 | 110 | 010 || o011 || o001 || 101
‘d'“IBI'C POVD<15:8= |POUT=7:0 =| SECTOR 2 3 4 5 0 1
000 00000000 00000000 noEmnaRn

v [NILLE
001 00100000 00000001 ]
010 00001000 00010000 PWMIL —
011 00001000 00000001 PWMIH
100 00000010 00000100 AL — r—
101 00100000 00000100
110 00000010 00010000 L
111 00000000 00000000 PWAMAL :

gﬂ 3.61 SIXSTEP OVDCON COMMUTATION
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Tﬂmn‘mmuqunﬁsﬁ’mﬂﬁ@u BrushLess Dc Motor

//Hall effect PIN_B3-->Blue:PIN b4-->Green:PIN b5-->Yellow
#include <30F2010.h>

#device adc=8

#Fuses XT _PLL16

#Fuses BROWNOUT

#Fuses noMCLR

#Fuses PUT4

#Fuses NOWDT

#fuses WPSB10

#use delay(clock=160000000,restart_wdt)

#use rs232(UART1,baud=19200,parity=N,bits=8,)
/HFUSES HPOL _low //High.Side Transistors Polarity is Active.High (PWM 1,3,5 and 7)

/#FUSES LPOL _low //Low.Side Transistors Polarity is Active.Low (PWM 0,2,4 and 6)

intl6 trisB;
#locate trisB=0x02C6
#bit  trisb3=trisb.3
#bit  trisb4=trisb.4
#bit  trisbS=trisb.5
struct sensor{

INTNON :3;

int data :3;
thall data;

#locate hall data=oxo2cs

int16 PTCON;

#locate PTCON = 0x1C0
INT16 PTMR;

#LOCATE PTMR = 0X1C2
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INT16 PTPER;

#LOCATE PTPER = 0X1C4
INT16 SEVTCMP;

#LOCATE SEVTCMP = 0X1C6
INT16 PWMCONI1;

#locate PWMCONI = 0x1c8
INT16 PWMCON?2;

#locate PWMCON2 = Ox1ca
INT16 DTCONI1;

#LOCATE DTCONI1 = 0X1CC
intl6 ifs2;

#locate 1fs2=0x088

INT16 FLTACON;

#LOCATE FLTACON = 0X1D0
INT16 OVDCON;

#LOCATE OVDCON = 0X1D4
INT16 PDCI;

#LOCATE PDC1 = 0X1D6
INT16 PDC2;

#LOCATE PDC2 = 0X1D8
INT16 PDC3;

#LOCATE PDC3 = 0X1DA
INT16 CONST TABLE FW[]={0x0000,0x2001,0x0810,0x0801,0x0204,0x2004,0x0210};
INT16 CONST TABLE_RW[]={0x0000,0x0210,0x2004,0x0204,0x0801,0x0810,0x2001};
INTS8 INDEX,TEMPINDEX;
int16 n;

intl6 duty;

#int TIMER1

void TIMERI isr(void)

{set_timer1(500);
set_adc_channel( 0 );

duty = read_adc();

pdcl= pdc2= pdc3=duty;
clear_interrupt(int_timerl);

}
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void main(void)
{
setup_wdt (WDT_OFF);
trisb3=trisb4=trisb5=1;
ptper=0x0080;
PTCON=0X8000;
SEVTCMP=ptper;
PWMCONI1=0X0FFF;
PWMCON2=0X0F00;
PDC1=PDC2=PDC3=0; OVDCON=TABLE FWI[0];
INDEX=0;
SETUP_ADC PORTS(SANO[VSS VDD );
SETUP_ADC(ADC_CLOCK_INTERNAL);
enable_interrupts(INTR_GLOBAL);
ENable interrupts(INT _TIMERL1);
setup_timer1(TMR_INTERNAL|TMR_DIV_BY_8); set_timer1(500);
n=0;duty=200;
WHILE(N<5)
{
OUTPUT_TOGGLE(PIN cl4);
DELAY_MS(1000);
N++;
)
OUTPUT_HIGH(PIN c14);
while(true)
{
INDEX=hall_data.data;
IF(INDEX!=TEMPINDEX)
{
OVDCON=TABLE FW[INDEX];

)
TEMPINDEX=INDEX;

nt+;
ifln>30000)

{

output toggle(PIN c14); n=0;
b

}
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