User’s Manual of ET-PIC 24 WEB-V1 ETT

ET-PIC 24 WEB-V1

ET-PIC 24 WEB-V1 1is PIC Board Microcontroller from
Microchip that uses 16 Bit No.PIC24FJ128GA008 Microcontroller
for processing data and develops board. The remarkable
specification of PIC24FJ128GA008 1s high speed and there 1is
following resources as below;

o Central Processing Unit (CPU)

« 16 MIPS speed to process data

« Hardware supports 16 x 16 Bit multiplication that takes
only 1 Instruction Cycle

« Hardware supports 32-Bit x 16 Bit division

e C Compile i1s designed to Optimized Instruction Set

o System

« Internal Clock Generator 31kHz to 8MHz and maximum 32MHz
by using 4X PLL

o« Internal LDO Voltage Regulator Circuit

e Support JTAG Boundary Scan and Flash Memory Program
Support

« Fail-Safe Clock Monitor-allows safe shutdown i1f clock
fails

« Watchdog Timer System uses Signal Clock as RC Oscillator
that 1s separated from other parts

« Voltage 2.0- 3.6 Volt

o0 nanoWatt Power Managed Modes

o Support RUN Mode, IDLE Mode, and SLEEP Node

« Can adjust various operation Modes of Signal Clock to be
more efficient and i1t corresponds with power management

o Analog Features

e 10-bit 16 Channel Module Analog to Digital Converter with

500 Kbit/second for speed of Sampling signal
« 2 Channel Module Analog Comparators

o Other Specifications of PIC24FJ128GA008

o« 2 Channel Module UART Communication with 4-storeyed depth
of FIFO Buffer
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2 Channel Module SPI Communication with 8-storeyed dept
of FIFO Buffer

2 Channel Module 12C™ Communication supports both Master
Mode and Slave Mode

16-Bit 5 Module Timer

5 Module Capture, Compare/PWM

Internal Hardware System as RTCC, Real-Time Clock
Calendar with Alarms

Communication System as PWP, Parallel Master Port, with
16 Address Lines, and 8/16 Data

128KByte Flash Memory

8KByte SRAM

70 Bit 1/0 Ports

General Specifications of Board ET-PIC 24 WEB

- 80 PIN PIC24FJ128GA008 Microcontroller

- 8 MHz Signal Clock Oscillator (can use x4 PLL to run up
to 32 MHz)

- 9 Port 10 PIN 1/0 Port (ETT standard arrangement)
- 2 Port RS232 Driver Circuit

- 1 Port to connect LCD (ET-CLCD) under ETT standard
arrangement

- Connect ICD2 to download program and Switch to on/off
signal Run/Program

- 8 Channel LED Circuit to test Output
- 4 Channel Switch BUTTON Circuit to test Input

- 1 Channel 0-3.3V Voltage Generator Circuit from
adjustable Resistor to test Module A/D

- 1 Port to connect with EEPROM 25LCxxx

- Port to connect with Module Internet ET-MINI ENC28J60
- Switching Regulator to convert signal DC Input to 3.3V
- Connector VCC and GND
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Structure of Board ET-PIC 24 WEB-V1
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Details

1 No.1 is 2 Port to connect Signal RS-232 and its circuit
connection is shown below.

+3.3V
MAX232 Q?
i e
0.1uF —I—_ == 0.1uF
3 2
" ci- v+ PICMCU
1 YL
0.1uF L 0.1uF O
3 C2- GND| q
RS232-CH1 =
RX 13 12 470
— = R1l R20 == WA RF2
T10 T21 RF3
8 0 470
RX
RS232-CH2 TX 71 R2 R20 =5 NN RF4
T20 T21 RF5

1 No.2 is Port ET-LCD to connect with Character LED Display
and 1ts pin arrangement iIs shown below;
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ETT
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e No.3,

below;
PORTA PORTD-H
RA9 RA10 RD8 RD9
RA14 RA15 RD10 RD11
NC } B NC RD12 } A | RD13
NC B NC RD14 B | RD15
+33v | A GND +3.3v | A GND
PORTB-L PORTE-L
RBO RB1 REO RE1
RB2 A | RB3 RE2 RE3
RB4 } B | RB5 RE4 } B | RE5
RB6 B| RrRB7 RE6 B| RE7
+33v | B GND +3.3v | A GND
PORTB-H PORTF-L
RBS8 RB9 RFO RF1
RB10 RB11 RF2 RF3
RB12 } B | RrRB13 RE4 } B| RF5
RB14 B | RBI15 RF6 B| RF7
+3.3v | A GND +3.3v | H© GND

4,

5, 6,

7’ 8’

9,

LCD Pin

PICMCU

D4

REO

D5

RE1

D6

RE2

D7

RE3

RS

RE4

RW

RE5

EN

RE6

10,

and 11
Microcontroller that is designed to be the format of the
standard 10-PIN ETT Port and each port

iIs Port

1/0 of

IS arranged as
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PORTC PORTG
RC1 RC3 RGO RG1
RC13 RC14 RG2 RG3
NC } 6 NC RG6 } B RG7
NC A NC RGS8 B| RGO
+3.3V 9] GND +3.3V (9 GND
PORTD-L
RDO RD1
RD2 A | RD3
RD4 } B | RD5
RD6 B| RD7
+3.3V 9] GND

e No.12 1s 4 PIN 1/0 Port that consists of Signal RE8, RE9,
RF8 and GND as below;

RES8
RE9
RFS8

HEBNR

e No.13 i1s Connector to download program that iIs arranged
under the standard of I1CD2 and supports Programmer that
IS standard ICD2 Interface such as PICKit2, ICD2 and ETT
Programmer “ET-PGMPIC USB”. User must always press Switch
MODE to PGM position before programming to on/off signal
pin with external programmer.
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e No.14 i1s Switch to select Mode RUN and PGM. When this
Switch is shifted to PGM position, it will on/off signal
pin that i1s used to program data code into programmer for
programming the designed data program. When Switch is
shifted to RUN position, it make signal pins general 1/0.

il .

MODE
s

e No.15 i1s Connector DC-JACK to supply power into board and
supports external Voltage 9-12 VDC.

e No.16 is Switch RESET.
e No.17 is 80-Pin IC PIC24FJ128GA008 Microcontroller.

e No.18 i1s EEPROM No.25LCxxx from Microchip that 1is SPI
Interface.
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VCC VCC
/ wn @E
Gl ]
[0t 18 %
1 C1 §
Voo § 0.1uF = RC]  Hot
[ o sex XXX
|5 s OXX X0
SPI MEMORY
HD1 )
e 2 jo—20— RG6 (SCK) RG7(SO)
s 3 :
— 1 - RGS8 (SI) RD12 (CS)
—C 7 8 0—
VCCp—— @ 10 Oj NC o NC
HEADER 5X2 NC E NC
= +33v | A GND

® N0.19 is Connector to connect with Module Internet ET-
MINI ENC28J60.

+3.3V C17
I 1 Y |
TP1 [ 3 3 REG_ 10uF/16V_|
. 4 4 =
B oo 5 5
3 g 6
L 8 8
RE9 550
e ET-MINI ENC28760
O 0 XD = -
m o m It 1s Jumper to select the connection
©& %  for signal RE8, RD15 and RE9 of
DIS [elele Microcontroller with signal Pin INT,
00 RST and WOL of Module ET-MINI ENC28J60.
EN (@|@|® DIS= Disable: Not Connect
<|n= EN= Enable: Connect
o zZ
SEE
O

No.20 1s Test 1/0 LED that consists of 8 LED and its
circulit i1s shown below;
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e No.21 1i1s device to test signal Input from 4 Switches
that can create signal Logic 0 (O Volt) and Logic 1 (+3.3
Volt) as shown In the circuit below;

+3.3V +3.3V +3.3V +3.3V

2-Pin CON 2-Pin CON 2-Pin CON 2-Pin CON

SW-Button SW-Button SW-Button SW-Button

i i i i
L1

e No.22 is 4 device sets to test Analog Voltage and it can
adjust Voltage level iIn the range of 0-3.3 Volt and its
circulit is shown below;

+3.3V

2-Pin CON
VR10K

e No.23 i1s availlable space to interface further circuit.
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Module ET-MINI ENC28J60

ET-MINI ENC28J60 i1s a module that is designed to be a
medium of the connections between Microcontroller and Ethernet
Network. It supports operation of Protocol TCP/IP by using IC
ENC28J60 that is IC Ethernet Controller to support IEEE 802.3
standard communication and connect signal controller through
SP1 Bus with maximum high speed 10 Mb/s. Microchip supports
Microchip TCP/IP Stack to develop program and user can
download free without any charge from Microchip website
(www._microchip.com). The briefly specifications of ENC28J60 is
described below;

Specifications of IC ENC28J60

General:
- I1EEE 802.3 compatible Ethernet Controller
- Integrated MAC and 10BASE-T PHY
- 8Kbyte Transmit/Receive Packet Dual Port Buffer SRAM
- Programmable Automatic Retransmit on Collision
- Programmable Padding and CRC Generation
- Programmable Automatic Rejection of Erroneous Packets
- SPI™ Interface with speeds up to 10 Mb/s
- Supports Full and Half-Duplex modes

Buffer:

Configurable transmit/receive buffer size
Hardware managed circular receive FIFO
Byte-wide random and sequential access
Internal DMA for fast memory copying
Hardware assisted IP checksum calculation

PHY:
- Wave shaping output filter
- Loopback mode

MAC:
- Support for Unicast, Multicast and Broadcast packets
- Programmable pattern matching of up to 64 bytes
within packet at user defined offset
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- Programmable wake-up on multiple packet Tformats,
including Magic Packet®, Unicast, Multicast,
Broadcast, specific packet match or any packet

The method to connect device with Microcontroller 1is
quite easy because 1t is SPl Bus Interface that uses fewer
pins. For power system of ENC28J60 i1s 3 Volt IC if user wants
to run with 5 Volt Microcontroller, user must Buffer Circuit
that is designed by ETT. 1t supports the connection of power
system between 3 Volt and 5 Volt internal Board ET-MINI
ENC28LJ60; 1in this case, user can select power system by
setting Jumper 5V/3V3.

T, WRoL 10 Mbps
Ethernet
TPOUT+
o] | CS
SCK | SCK
DO > s
DI |-— —s0 TPOUT-
! ! TPIN+
Mcu | SOV 3 ENC28J60
evel
: Shift :
| Logic®
INTO [eg— — s TPIN- |
INT1 (ll— — WOL 7
VcaP  LEDA LEDB  RBIAS|—— 5

2K L

Picture displays block diagram of the connection signals
between ENC28J60 and Microcontroller.

-10-



User”’s Manual of ET-PIC 24 WEB-V1

TEDE

+5V

+3.3V

VDD

S T T o )
4 Tl T ol Tl s T

1

WL
TETIA

_ TOZ
SOOI T 18 [ ET-MN) ENG2860
¥ = www.elleam.com
N B B5RB0ge v |3v3 VCC HD3
RERE _R7 R8 HO3
pwr[ 1 ©2007 vee — L,
n D3 R2 [T GwE 5 s — S %
[~ ] c7 _—_—1 2
e S00 800 s
- [ | g 1 I]cu <SDI —(SDI Y 4
2 — ° SCK
T = | B " 3K oo T
S Ri g 5 < NT ‘ INT -
= e
& « | 8] H RST o
c1 Th 25M RST i I |
= e WoL WOL g
p— |:|m1u2 |:|+ CLKO CLKO . t)
UNKCC ] o8 GND 1
RI0 0
o= o) g —
= Izl 3R < = ETT =
AEEEK J000f: a

Picture displays structure of Board ET-MINI ENC28J60.

From picture above, HD1 and
with Board ET-PIC 24 WEB; for HD3
other Microcontrollers and i1t 1is
ET-MINI from ETT.

HD2 is designed to connect
is designed to connect with
designed in the feature of

-11-
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Table shows Name and Function of Signal Pins of ENC28J60

Pin Name Pin Type Function
CS INPUT Signal Enable/Disable the SPI1 Bus
Interface of ENC28J60
CS = 0 1s Enable the SPI Bus
Interface of ENC28J60
CS = 1 is Disable the SPI Bus
Interface of ENC28J60
SDO OUTPUT Signal Serial Data Output
SDI INPUT Signal Serial Data Input
SCK INPUT Signal Serial Clock
TINT OUTPUT Signal Interrupt Active Logic O
RST INPUT Signal RESET Active Logic O
WOL OUTPUT Signal Wake-up on LAN interrupt
Active Logic O
CLKO OUTPUT Signal Programmable clock output
LEDA OUTPUT Display status of Signal LINK
LEDB OUTPUT Display status of Signal ACT

Table shows the signal connection between Board ENC28J60 and
ET-P1C24 WEB

ENC28J60 ET-PIC24WEB (PIC24FJ128GA008)

CS RD14

SDO RF8

SDI RF7

SCK RF6

INT RES (Set Jumper)
RST RD15 (Set Jumper)
WOL RE9 (Set Jumper)
CLKO
LEDA
LEDB

-12-
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Summarize Allocation and Use Resources of Board

ET-PIC24 WEB V1.0

Normally, MCU NO.PIC24FJ128GA008 that is used with Board
ET-PIC24 WEB V1.0 has independent signal pin up to 69 1/0 but
some signal pin is designed and connected with particular 1/0
device, so user can use these signal pins to be general 1/0
and we can summarize these signal pins as below;

MCU Oscillator

e RC12 is used to be OSC1l and connects with Crystal 8.00MHz
to be Signal Clock of MCU.

e RC15 is used to be 0SC2 and connects with Crystal 8.00MHz
to be Signal Clock of MCU.

RTC Oscillator

e RC13 1i1s wused to be O0SCl1 and connects with Crystal
32.768KHz to be Signal Clock of RTC.

e RC14 1i1s wused to be 0SC2 and connects with Crystal
32.768KHz to be Signal Clock of RTC.

RS232-CH1 Serial Port Communication (UART)

e RF2 1s used to be Pin RXD to receive data from RS232
Channel 1.

e RF3 1s used to be Pin TXD to transmit data to RS232
Channel 1.

RS232-CH2 Serial Port Communication (UART)

e RF4 1s used to be Pin RXD to receive data from RS232
Channel 2.

e RF5 1s used to be Pin TXD to transmit data to RS232
Channel 2.

Ethernet Module (SPI1-1)

e RF6 1s used to be SCK to connect with Ethernet Module
(ET-MINI ENC28J60).

e RF7 1s used to be SDI to connect with Ethernet Module
(ET-MINI ENC28J60).

e RF8 1s used to be SDO to connect with Ethernet Module
(ET-MINI ENC28J60).

-13-
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SPI1

RD14 is used to be CS to connect with Ethernet Module
(ET-MINI ENC28J60).

RE8 i1s used to be INT1 to connect with Ethernet Module
(ET-MINI ENC28J60). In this case, user can select to use
or not use as desired by setting Jumper INT (EN/DS);
normally, Jumper is set to be DS (Disable: Not use).

RE9 is used to be WOL to connect with Ethernet Module
(ET-MINI ENC28J60). In this case, user can select to use
or not use as desired by setting Jumper WOL (EN/DS);
normally, Jumper is set to be DS (Disable = Not use).

RD15 1s used to be RST to connect with Ethernet Module
(ET-MINI ENC28J60). In this case, user can select to use
or not use as desired by setting Jumper RST (EN/DS);
normally, Jumper is set to be DS (Disable = Not use).

Memory Module (SPI-2)

RG6 i1s used to be SCK to connect with SPI Memory.
RG7 1s used to be SDI to connect with SPI Memory.
RG8 i1s used to be SDO to connect with SPI Memory.
RD12 i1s used to be CS to connect with SPI Memory.

Character LCD Display

REO 1s used to be LCD D4 to connect with 4 Bit Character
LCD.

RE1 1s used to be LCD D5 to connect with 4 Bit Character
LCD.

RE2 i1s used to be LCD D6 to connect with 4 Bit Character
LCD.

RE3 1s used to be LCD D7 to connect with 4 Bit Character
LCD.

RE4 1s used to be LCD RS to connect with 4 Bit Character
LCD.

RE5 i1s used to be LCD RW to connect with 4 Bit Character
LCD.

RE6 1s used to be LCD EN to connect with 4 Bit Character
LCD.

LED[1..8] to test Web Server Control

RDO..RD7 1s used to be Digital Output and connects with
LED [1..8].-

-14-
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SW[1..4] to test Web Server Control

e RD8._.RD11 1s used to be Digital Input and connects with
Switch[1l. .4].

ADC Input to test Web Server Control

e RB5 (AN5) i1s used to be ADCO to read Input value of 10
Bit Analog to Digital and connects with VR1.

-15-
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Initial Recommendation of MPLAB C30

Open Program MPLAB IDE, click Start -> Microchip -> MPLAB
IDE v7.61 -> MPLAB IDE or double click Icon MPLAB IDE on
Desktop as shown below.

I@ Meto b I

@) PROCOMM PLUS 3 »
@ Proteus 6 Professional

il

Programs

Il\:ﬁ Documents 3 [@ Snaglt 7 »

[ Ef Setti S faii Microchip ) TCPIP Stack 4.02 b
ettings
= 3 /@ PIcC A MPLABIDE w761  |w MPLAB IDE
5; /._J Search » @ Logo Blocks 3 ¥ u
L
S ) Codevisionayr »
o Q) Help and Support g
% $=] Run...
z Or doubl
- : r doupbie

o E; Log ©ff adminstratar., .. MEEE -
gy d ' A8 click ICON
g E Turn OFF Computer, .. MELAE IDE MPLAB IDE

wi.el

2.1t will display window of Program MPLAB IDE v7.61 as
shown below.

# MPLAB IDE v7.61 - Untitled Workspace

File Edit Miew Project Debugger Programmer Tools  Configure  Window  Help

| D@ EH| iR | SAD T | el e | Checksum: Oxf8c

= yniitte... = [B)X)

W Output

Buld | ersion Contral | Find in Files |

-16-



User’s Manual of ET-

PIC 24 WEB-V1

» Create Project,

» MPLAB IDE v7

It will display
the next step.

Project Wizard

CQuickbuild {no .asm File)

Build Options. ..

click Project -> Project Wizard..

.61 - Untitled Workspace

1k

Close
Set Active Project

Build Configuration

Wergion Contral | Find in File

El

Window Project Wizard; click Next > to do

. Welcome!

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

To continue, click MNext,

< Back [ Mext = %] [ Cancel ] [ Help J

= Select device
corresponding
P1C24FJ128GA008

in the blank of Device: and 1t must be

with Board. In this case,
and then click Next >.

it

-17-
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Project Wizard

Step One:
Select a device

[ < Back ”_ Next>w[ Cancel ][ Help ]

Select the used Compiler; iIn this case, 1t is MPLAB C30 C

Compiler (pic30-gcc.exe) and then click Next >.

Project Wizard

Step Two:
Select a language toolzuite

Active Toaolzuite: ticrochip C30 Toolguite v-l

Toolzuite Contentz

| MPLAE 450 30 Assembler [pic30-as. exs
I MPLAE C30 C Compiler |
| FMPLAR LIMKE30 Object Linker [pic30-d.exe)

| IR Archiver (nie30-ar suel s

Location
I:Z:"-.F'rn:u:lrarn Filez\Microchiph\MPLAER Ca0Mbinspic30-goco. exe | [ Browse. .. ]

| Help! My Suite lsnt Listed! |

[]5haw all installed toolzuites

| <Back || Nem>1g | Cancel | [ Hep |

Click Browse to the desired Folder to store Project; for
example, create Folder name PIC24 _Start follows the
example and then Browse.. the Folder, specify Project

name; in this example, 1t is Demol and then Save.

-18-
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Step Three:
Create a new project, or reconfigure the active project’?

(%) Create Mew Project File

Reconfigure &ctive Project

Save Project As

Make changes without saving - - .
' | savein | ©3 PIC24_Star “| O ¥ @
Save chanoes to exzting projer
Save changes to another proje
< Ba
File narne: |Dem|:|'| | [ Save N
Save a3 type: |MF'L.-'3-.B IDE Project Files [*.mcp) V| [ Cancel ]
Jumpte: | CAET_PIC24WEE_Demo\TCRIP Demo dpr ¥ |

= It will display window; in this case, user can Add or
Remove File Codes in project if there i1s File Code in
project, but if there is no any File Code, click Next >
to go to the next step.

Project Wizard

Step Four: Eﬁ‘
Add esizting files to your project /{'@'

¢ @ Iled_chargen

o m[] MCC18
. -] MCHPFSUSE
C B MPASKwINAD

. @1 mpusbapivE
| I:I b Lizic: L
© o] nat

- w1 PEP

i @3 PBP247

i B3 PIC24

-0 PIC24_Start

-1 PIC24F Code Example ¥
| b3

[

k.

[ [ —
|~

¢ Back ” Next>kj[ Cancel ][ Help

-19-
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= It will display window that summarizes Parameter values
of the created Project, verifty values correctly, and then
click Finish to end the step of Project Wizard.

Project Wizard |E|

%iSuanarv

Click "Finizh' to create/configure the project with these
parameters.

Project Parameters

Device:  PIC24FIZ2BGA00
Toolsuite:  Micrachip C30 Toolzuite
File: CAPIC24_Start\Demol.mcp

A new work zpace will be created, and the new project added
to that work.space.

[ < Back _” Finizh %][ Caricel J [ Help J

= |t enters the main window of MPLAB, click View -> Project

» Demo?l - MPLAB IDE v7.61
File Edit BUEEM Project Debugger Programmer  Tools  Configure  Window  Help

0 o Iy ¥ s <5 5 @ 5 O

Toolbars

Call Stack,
Disassembly Lisking
EEPROM

File Reqisters

Flash Data
ardware Stack
Locals
Program Memary
Special Function Reqisters
Wakch

1 Mermory Usage Gauge

= 1t will display window that shows structure of Project as
shown below.

-20-
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» Demo1 - MPLAB IDE v7.61 - Demol.mcw

File Edit “iew Project Debugger Programmer  Tools  Configure  Window  Help

DS L i mE ZAB? Release Vi s HBO 2

B Demo1.m... |:| |E| |X|

= E:I Demol.mcp
..[Z3 Source Files

= Click File -> New to create File Source Code.

» Demo1 - MPLAB IDE v7.61 - Demol.mcw

=W Edit Wiew Project Debugger  Programmer  Toaols  Configure  Window  Help

Add Mew File [gprnject. i

Cpen. .. Chel+0
Close

Save Chrl+5
Save A5,

Save All

Cpen Warkspace, .,
Save Workspace
Save \Warkspace As. ..
Close Workspace

= It will display the blank screen window that is Untitled
as shown below.

-21-
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B Untitled Ml=1E3

= Select File -> Save As.. to save as File. C

» Demol - MPLAB IDE v7.61

-8 Edit Miew Project Debugger Programmer  Tools  Configure  Window  Help

e Chrl+M o P [ |—| o
Release v |

Add Mew File to Project. .. | |Release ¥ [0 @& =i %

CpEn... Chrl+0

Close

= Specify Tilename and fTollow by surname .C; 1In this
example, 1t 1s Demol.C and then selects Save as type: to
be C Source Files (*.c, *.h) as shown below.

Savein: | ) PIC24_Star Jo 2> m-
File name: Demol.c | L Save _]
Save az bype: | C Source Files [*.c;".h) " [ Cancel ]
All Source Files 7.2 k™ asm:™ as." inc:" 2.7 bas;
Jump bo: seml:ul S-:uur Fe *asm:”as’inc’s
C Saource Files [*.c:" k)
Ererdibi B azic Source Files [*.bas;”
REREHE SCL Source Files [*.2cl:)
Linker Files [*.Ink" ke gld]
Lizt Files [*.15t]
tap Files [*.map]
Al Filez [*.7]

-22-
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= File Demol.c will be appeared and then type code program
into the file as shown In the example below.

M C:\PIC24 Start\Demo1.c*®

£ External oscillator fregquency e
gdefine STECLE 18000000 =
finclude "pE4fjlE8gallds k"

S Betup conficaration bits
_CONFIGl( JTAGEN OFF < GCP_OFF & CWRP_OFF & COE OFF < FWUDTEN OFF & ICES PGxE)
_CONFIGz¢ FCESM CSDCMD & OSCIOFNC ON & POSCHMODL HS 5 FNOSC PRIPLL

fdefine DELAYT 1le000

roid delay(woid)
{

THMR1 =0;

while { TMR1 < DELLT)
;

int main ()
{
int k:
int dat;

F#FCode goes here
TRISD = 0OxFFOO;

T1CON = 0Ox3030; FSF THRlon, prescaler 1:286 TolksZ

dat = O0xFFOLl;
while(l)
{
dat = OxFFO1;
for (k=0;k=8:;k++)
{

LATD = ~dat;
dat = dat-<<1;
delayi)

b

|
—
[
[

= Save fTile, click File -> Save
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» Demo1 - MPLAB IDE v7.61

#=M Edit View Project Debugger Programmer Tools

M Chrl+M
Add Mew File ko Project, ..

Qpen. .. Chrl+0
Close

Save As... g

Save Al

»? | n

" Add the created File Source Code 1i1nto Project, click
right on Source File and then select Add Files..

s Demo1 - MPLAB IDE v7.61 - Demol.mcw

File Edit Wiew Project Debugger Programmer Tools  Config

| D@ H| SR | SHh® 2 | |Releas

M Demot.m... [ |[E]K)

= [:I Demol.mcp I

Em Fre DR U
([ object Filey ~ Filter

(3 Libraty Files

= It will display window Add Files to Project, click left
on File Source Code; i1n this example, i1t is Demol and
then click Open.
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Add Files to Project

| 3 PIC24_Start | QO & e @

Loak: ir:

File name: | Dema | | Opern \J

. L4
Files of type: | Source Files [*.27".¢) bt I [ LCancel ]
Jump to; | Project Directory Bt |

] Femember thiz setting
i) Auto; Let MPLAE IDE guess

() User: File[s) were created especially for this project, use relative path
() System: File|s] are external to project, use absolute path

" Filename Demol.c will appear in Source Files.

= perorr... B 1B

= 3 Demol.mcp®
=] (L1 Source Files
: Demol,
- [_1 Header Files %
.1 object Files
L[ Library Files
[ Linker Scripks
1 Other Files

" Add File Linker Scripts, click right on Linker Scripts
and then select Add Files..
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- Demol.m..

=l I:I Demol.mcp

= (11 saurce Files
. Cemal.c
[ Header Files
|1 ohbiject Files
L8 lerary Files

0 other FI|E!5 [

click file

= It will display window Add Files to Projects,
p24FJ128GA008.gld that i1s in the following folder;
C:\Program Files\Microchip\MPLAB C30\support\gld
Add Files to Project
Lunkin:|[f}g|d V|@ i = -
Z4FIE4GADL0. gid pe4FIlzaca0in.gd B peaHiizacreio.gd [
F24FI9EGAN0E, gid 24HIE4GP208, gid pe4HI128GP306.gd B
|:|24FJ96GP.IIIEIE.|;|II:I |:|24HJ64GF‘21III.|;|II:I pe4HI128GP310.gd [ H g
= pe4F196GA0I0.gld B pe4HIs4GRS06. gld p24HI128GPS06.gd [
.p24FJ1286ﬁ.DDE~ qld .|:|24HJE-4GF‘51III gd  [Hpzarntzsersiogd [=p
[ TN [ pearnizecPzoe.ad [ praHizsecrzoe.gld [ g
<4 Il Jl *
File name: | p24FJ128GA008 .| Open pEJ
g
Files of type: | Linker Seripts [*.gld) v| [ Cancel J
Jurnp tao: | Project Directory v |
® When everything 1i1s complete, user can see

p24FJ128GA008.gld that has already added
Scripts completely as shown below;

file
into Linker
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B Demol.mow |Z| |E| |z|

= I:I Demol.mcp
=] [ Source Files
i - Demol.c
‘.. [E Header Files
[ Object Files
3 Library Files
=8 [ Linker Scripks
2 pzarn1zecanng.gd
| Other Files

[ Files “?[;! Symbals |

= Next, compile project; click Project -> Build All as
shown below.

File Edit Wiew BEiEEES Debugger  Programmer  Tools  Configure Window  Help

' EHRO cEa

0= L | Praoject Wizard. ..

Mew. ..
Qpen... |
Close 4 Start\Demo1l.c
Set Active Project b |/ External oscillator frequency
fdefine SYSCLE leQooaon
Cuickbuild {fno | asm File) $include "pEdfilZfgalis.h"
| Clesh S Betup configuration bits
1§ Export Makehle CONFICL( JTACEN OFF & GCI_OFF & G
Ew CONFIGEZ( FCESM CSDCMD < OSCIOFNC |
Build Configuration fdefine DELAY 18000
i Build Opkions. .. »
- wroid delav (woid!

= 1t will report result of compiling in the window Output -
> Build; i1f compiling is complete, i1t will display
message BUILD SUCCEEDED as shown below.
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B Qutput
| Buid

Dynamic Memorny Usage

address

region

heap 0
stack (=300

Loaded CAPIC24_StathDemol.cof.

£

0 (0
02000 (8192)

baxirmum dynamic memony (hytes):

maxirmum length (dec)

0x2000 {3192}

BUILD SUCCEEDED: Thu Aug 08 12:27:20 2007

Executing: "C:AFrogram Filesh\MicrochiphMFLAB C304kinYpic30-binZhex.exe" "CAFICE4_Stat,Demal.cof"

?

b

= It will display File Demol.Hex in the same folder as the
created file as shown below;

L

I:;;;,I PIC24 Start
1

s Demol
Microchip MPLAE.Project
1 KE

Demol
Inkel HEX file
S5 KE

= Demol Demol Cemol tagsre
== | Ccompiler source File COFF symbalic debug File TAGESRC File
= 1KE 95 KE 1KE
§ Demol
Micrachip MPLAR. \Waorkspace Demal .o Demaol.mos
Z23KE 2 File M5 File
S0 KE 3 KR
Demol.mptags Demol
MPTAGS File C compiler map file
1 KB a0 KB
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® Code Programming
After user gets Hex File; next, 1t is programming code
into Microcontroller of Board ET-PIC 24 WEB; in this case, it
must use external programmer such as 1ICD2, PICKit2 or ETT
Programmer version ET-PGM USB. User can interface Cable for
programming at Connector ICD2 as shown in the picture below.

ET- PIC24WEB

ET-PGMPIC USB

" Press Switch MODE to PGM position.

PGM

sl
MODE

®" QOpen Program PICkit2 Programmer.
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" PICkit 2 Programmer

File  Device Family  Programmer  Tools  Help
PIC24 Configuration
Device: PIC24F)128GA008 Configuration: 87E3  7DDF
Checksum:  FBCC
PIC24 device found, Q MICROCHIP
[ ] WOD Target
[] Check
I Fead H WwiTite H Werify H Eraze H Blank Check. ] [ /MCLR
Program Memory
:Hex Only ~ | Source: None[Empty?Erased]
aoooo FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF A
ooolo FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
ooozo FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
ao0o30 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
ooo40 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
ooos0 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
oooe0 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFEFFT
00070  FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
0000 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
aooso FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
00040 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFEFEFF
o000 FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF
EEPROM Dat
2 Auto Impart Hex
| +'wirite Device
Read Device +
E=port Hex File
PICKit™ 2

= Select Device Family -> PIC24

"' PICkit 2 Programmer

File
FIC3 Baseling
De Midrange
PIC1SF
e PICIEF_ 1
PICIEF_K_
Pic  PIc24 F '
dsPIC33
[: dsPIC30

dsPIC30 SMPS

Cievice Farnily | Programmer  Tools  Help

Configuration;

8YE3  7DDF

@ MICROCHIP

YOD Target

[

-

P

1’ Eraze ” Elank Check ] [] MCLR ===

[] Check

Program Memory

Hex D.Hiy

«| Source: [Nore [Empt_l,l.-"Erased]

= If the connection
to be PIC24FJ128GA008 as shown below. In the first step,
user must select Erase to erase the old program Memory.

i1Is complete,

it can find Device number
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m DICKGE 2 Programmer

File  Dewice Famil:  Programmer Tools  Help
FIC24 Configuration
Device: PIC24F.11 28GA003 Configuration: 87E2  7DDF
Checksum:  FBCC
FIC24 device found. @ MICROCHIP
( ] WOD Target
[] Check
’ Read ] ’ Write ] ’ Werify ] [ Erase%] ’ Blark Check ] [] /MCLR
Program Memory
!He:-c Oy vi Source: |Maone ['Ehpt'y.n"'E'rased-]
| aoooon FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFFFFF FFEFFFF _A:

= Import File.HEX, click File -> Import and enter Folder
PIC24_Start to select fTile Demol.Hex and then Open.

File  Dewice Family  Programmer  Tools  Help
PIC24 Configuration
Device: PIC24F.1 28GA008 Configuration:
Import Hex File
Checksurm:  FBCC v| @ 1: o [T~

'Erasing device. . Complete

D

tdy Recent
[ Documents
[ Fead H Wite ” Weify ][ P_'F
Program Mer_n_cin__“ Deskiop
| Hex Only ‘Vi Solf
o0ooo  FFFFFF FFFFFF FF )
ooolo  FFFFFF FFFFFF FF —--/
00020 FFFEFF FFFFFF Frf MY Documents
00030  FFFFFF FFFFFF FF
ooo40  FFFFFF FFFFFF FF -
o0o50  FFFFFF FFFFFF FF i—!
ooos0  FFFFFF FFFFFF FRY My Camputer
ooo70  FFFFFF FFFFFF FF
00080 FFFFFF FFFFFF FF Fi P— v| [ Oren |
ooog0  FFFFFF FFFFFF FF i T = by
000A0  FFFFFF FFFFFF FF  MyNetwok | Filesoftype:  |HEXfles v | Cence |
000BD  FFFFFF FFFFFF FF
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ETT

It will display message “Hex File successfully imported”;
click Write to program
Microcontroller.

"' PICkit 2 Programmer

Hex

code

into

@ MICROCHIP

Program Memory

iHe:-: Oy v’ Source: CAPICZ4_Stat\Demol.hex

File  Device Family  Programmer  Tools  Help
PIC24 Configuration
Device: FIC24F 11 28GA003 Configuration: 8382  3D5F
Checksum;  F703
Hex file sucessfully imported.
[ YOO Target
[] Check
’ Read II Write [ Werify II Eraze ]’ Blank Check. ] [] /MCLR

(50 ;]

Qoooao
ooolo
noozo
aoo3a
ooo4a
ooosa
nooe0
aoo7a
ooosa

When it has already programmed

display
below.

040200 000000 000=ZCh
000ECA O00ZCA O000=ZCh
000ECA O00ZCA O000=ZCh
000ECA O00ZCA O000ZChk
0002CA O00ZCA O000ZChk
0002CA O00ZCA O000ZChk
0002CA O00zZCA O000ZChk
0002CA O00ZCA O000ZCh
0002Ca O00zZCA O000=ZCh

QO0ECA
000ECA
O00ECA
O00ECA
000ECA
000ECA
000ZCA
000ZCA
OO0zCa

QO0ECA
QO00ECH
QO00ECA
QO00ECE
Q00ECA
Q00ECE
Q00ZCA
QO00ZCA
Q00ECh

message “‘Programming

PICkit 2 Programmer

File  Device Family  Programmer  Tools

PICZ24 Configuration

Device:

Checksum:

FICZ24FJ128G.A008

Froa

Help

Configuration:

Q00ECA
000EChA
000ECA
Q00EChA
000EChA
000EChA
000ZChA
000ZCA
0002Ch

QO0ECA
000ECA
O00ECA
000ECE
000ECA
000ECE
000ZCA
000ZCA
Oo0zCa

000ZCA
0002CA —
000ZCA
000ZCA
000ZCA
000ZCA
000ZCA
000ZCA
0002CA

completely, it

Successfully” as

X

8382 3DEF

[HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH II"'IIDD

]

| Read || wite || veiy || Erase || BlarkCheck | [

Program Memory
natled | Hes Only v: SQICEI [CAPIC24_Stat\Demol hex

Target
Check
MCLRA

@ MICROCHIP

memory of

will
shown
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= Shift Switch MODE to RUN position.

il .

MODE
s

®= Connect Hardware to test operation of program as follows;

PIC24FJ128GA008 LED
RDO LEDI
RDI1 LED2
RD2 LED3
RD3 LED4
RD4 LEDS
RD5 LED6
RD6 LED7
RD7 LEDS

" Each LED from LED 1 to LED 8 will be ON one by one.
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