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INTRODUCTION

PIC-WEB is compact board with 65x60 mm size which is supported by
Microchip’s open source TCP-IP stack AN833. The board is designed with 64-pin
high-performance, 1 Mbit Flash microcontroller with Ethernet - PIC18F67]60 and
supports: SLIP, ARP, IP, ICMP, TCP, UDP, HTTP, DHCP, FTP. The Microchip stack
is written very modular and flexible and you can enable or disable modules and
supports dynamic web pages which give you the possibility to control all PIC
resources remotely via FTP, HTTP, UDP, TCP etc. With this board you can
implement web and ftp server, send e-mails and almost everything what the big
servers do. The on board 1Mbit serial flash is available for data storage.

This board is designed to have Web page of no more than 128 kB. If you
want a lot’s of images in your application you van also host them on other server
visible on the network where you have the PIC-WEB connected. The potential of
the board is to generate a fluid communication between some specific sensors or
actuators across a TCP/IP net including the controls of it.

The Microchip stack is an open source library, which is possible to modify
and compile at any time. But you will probably need to modify it to your own
needs. The board comes with an implemented WEB server and a web page that let
you controls some of the features of the board. In this manual we’ll learn about how
to compile the TCP/IP stack to use it over the platform, the needed software, how
to use the pre loaded web page, and how to upload your own web pages in the
board.

This manual requires Microsoft Windows®© OS because several software
used here is windows compatible only.

BOARD FEATURES

¢ PIC18F67]60 microcontroller
*  1Mbit on board serial flash for web pages storage

* ICSP/ICD connector for programming and debugging with PIC-ICD2, PIC-
ICD2-POCKET and PIC-ICD2-TINY.

¢ Reset button

e User event button

* Analogue trimmer potentiometer

*  Thermistor for temperature monitoring
e RS232 driver and connector

*  Complete web server and TCP-IP stack support as per Microchip's open
source TCP-IP stack

*  Power plug-in jack for +5VDC power supply

*  Voltage regulator +3.3V and filtering capacitors

» status LED

*  Extension header to connect to other boards

* PCB: FR+4, 1.5 mm (0,062"), solder mask, silkscreen component print
*  Dimensions 60x65 mm (2.36x2.55")
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ELECTROSTATIC WARNING

The PIC-WEB board is shipped in protective anti-static packaging. The board must
not be subject to high electrostatic potentials. General practice for working with
static sensitive devices should be applied when working with this board.

BOARD USE REQUIREMENTS

Cables: Depends on the used programming/debugging tool. It could be 1.8
meter USB A-B cable to connect PIC-ICD2 or PIC-ICD2-POCKET to USB host on PC
or Serial DB9 cable in case of PIC-ICD2-TINY or other programming/debugging
tools. You will need a serial cable if not for programming, than for configuring the
board. You will also need a Crossover Ethernet cable.

Hardware: Programmer/Debugger - most of Olimex programmers are
applicable, for example PIC-ICD2, PIC-ICD2-POCKET, PIC-ICD2-TINY or other
compatible programming/debugging tool.

!Warning!!! When you want to program this microcontroller with PIC-ICD2, PIC-
ICD2-POCKET or PIC-ICD2-TINY, before connecting the programmer to your
target board, you should first connect the programmer to your computer and open
MPLAB. There, first from menu Configure - Select Device - choose the
microcontroller you are about to program, then from menu Programmer - Select
Programmer - choose MPLAB ICD 2, wait while MPLAB is downloading operation
system, and after ICD2 is connected - check in menu Programmer - Settings -
Power - there is option - Power target circuit from MPLAB ICD 2 - this option
should be forbidden, you could not select it. Now it is safe to connect the
programmer to your target board.

Software: PIC-WEB is tested with MPLAB IDE v.8.14 + C18 compiler Free
Standart EVAL Version (www.microchip.com). TCP/IP stack
(www.microchip.com). It is possible that the stack might not function properly if
used with later versions of MPLAB IDE. You will also need a terminal program
configured at 19 200 bps, 8N1 and no flow control.
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PROCESSOR FEATURES

PIC-WEB board use CPU PIC18F67]J60 from Microchip with these features:

— Operating Frequency - DC - 41.67 MHz

— Flash program memory (bytes) - 128k

— Flash program memory (Instructions) - 65532

— SRAM data memory (bytes) - 3808

— Interrupt Sources - 26

— Ethernet TX/RX Buffer (bytes) - 8192

— I/OPorts-A,B,C,D,EFG

— I/O Pins - 39

— 10-Bit A/D (ch) - 11

— Capture/Compare/PWM Modules - 2

— Enhanced Capture/Compare/PWM Modules - 3
— Serial Communications - MSSP (1), Enhanced USART (1)
- SPI

— Master 'C™

— Comparators - 2

— Timers 8/16-Bit - 2/3

— Resets (and Delays) - POR, BOR, RESET Instruction, Stack Full, Stack
Underflow, MCLR , WDT (PWRT, OST)

— Instruction Set - 75 Instructions, 83 with Extended Instruction Set Enabled
Ethernet Features:
— 1EEE 802.3 compatible Ethernet Controller
- Integrated MAC and 10Base-T PHY
- 8-Kbyte Transmit/Receive Packet Buffer SRAM
- Supports one 10Base-T Port with Automatic Polarity Detection and Correction
- Programmable Automatic Retransmit on Collision
- Programmable Padding and CRC Generation
- Programmable Automatic Rejection of Erroneous Packets
- Activity Outputs for 2 LED Indicators
- Buffer:
- Configurable transmit/receive buffer size
- Hardware-managed circular receive FIFO

- Byte-wide random and sequential access
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- MAC:

Internal DMA for fast memory copying

Hardware assisted checksum calculation for various protocols

Support for Unicast, Multicast and Broadcast packets

Programmable Pattern Match of up to 64 bytes within packet at user-
defined offset

Programmable wake-up on multiple packet formats

Wave shaping output filter
Loopback mode

Flexible Oscillator Structure:

Selectable System Clock derived from single 25 MHz external source:

2.78 to 41.67 MHz

Internal 31 kHz Oscillator

Secondary Oscillator using Timerl @ 32 kHz
Fail-Safe Clock Monitor:

Allows for safe shutdown if oscillator stops

Two-Speed Oscillator Start-up

Peripheral Highlights:
High-Current Sink/Source: 25 mA /25 mA on PORTB and PORTC

Downloaded from Elcodis.com electronic components distributor

Five Timer modules (Timer0 to Timer4)

Four External Interrupt pins
Two Capture/ Compare/ PWM (CCP) modules
Three Enhanced Capture/Compare/PWM (ECCP) modules:

One, two or four PWM outputs
Selectable polarity
Programmable dead time

Auto-shutdown and auto-restart

Up to two Master Synchronous Serial Port (MSSP) modules supporting SPI (all
4 modes) and I2C™ Master and Slave modes

Up to two Enhanced USART modules:
Supports RS-485, RS-232 and LIN 1.2

Auto-wake-up on Start bit
Auto-Baud Detect

10-Bit, up to 16-Channel Analog-to-Digital Converter module (A/D):

Auto-acquisition capability

Conversion available during Sleep
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- Dual Analog Comparators with Input Multiplexing

Special Microcontroller Features:
- 5.5V Tolerant Inputs (digital-only pins)
- Low-Power, High-Speed CMOS Flash Technology:
- Self-reprogrammable under software control
- Ccompiler Optimized Architecture for re-entrant code
- Power Management Features:
- Run: CPU on, peripherals on
- Idle: CPU off, peripherals on
- Sleep: CPU off, peripherals off
- Priority Levels for Interrupts
- 8x 8 Single-Cycle Hardware Multiplier
- Extended Watchdog Timer (WDT):
- Programmable period from 4 ms to 134s
- Single-Supply 3.3V In-Circuit Serial Programming™ (ICSP™,) via two pins
- In-Circuit Debug (ICD) with 3 Breakpoints via two pins

- Operating Voltage Range of 2.35V to 3.6V (3.14V to 3.45V using Ethernet
module)

- On-Chip 2.5V Regulator
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BLOCK DIAGRAM

Data Bus<8>

_Table Pointer<21
2N 4 * PORTA
_ _ Data Latch =
inc/dec logic 8 #£8 RAQ:RAS(M
Data Memory
(3808 Bytes)
Address Latch
Program Counter 12 PORTE
Data Address<12= + RBO:RB7N
[ 31levelStack |
Addrass Latch
Program Memary STKPTR
(64, 96, 128 Kbytes)
Data Latch PORTC
> 1
RCO:RC7M
ROM Latch > %idredss
Instruction Bus <16> code PORTD
I (1}
RDo:RD2
: State Machine
dgiﬁgg‘fg‘d *Control Signals
Control
PORTE
l REO:RES!
3
0SC2/CLKO | _ Timin Power-up
OSC1/GLKI | Generaton |49 Timer BI: 'OP W] —rt :
<4 Oscillator 8 ; 8
INTRC Start-up Timer
Oscillator Power-on a . PORTF
Reset RF1:RF7(")
Frecision ALU<8=
Band Gap ——fp|| Watchdog
Reference Timer B
ENVREG Voliage Brown-out
X Regulator »| Reset®
PORTG
AR |
VooDocoRE/NVCAP Voo, Vas MCLE
ADC ) i . i '
10-Bit Timerd Timert Timer2 Timer3 Timer4 Comparators
A 1. A A A ‘f Jt
v v Y Y v ¥ v v
ECCP1 ECCP2 ECCP3 CCP4 CCP5 MSSPA EUSARTA Ethernet
Note 1: BOR functionality is provided when the on-board voltage regulator is enabled.
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MEMORY MAP for PIC18F67]60

| PC<20:0= | 29
CALL, CALLW, RCALL,
RETURN, RETFIE, RETLW, IZ
ADDULNK, SUBULNE
Stack Level 1
i
Stack Level 31
PIC18F6&67J60
On-Chip 000000h A
Memory
———————— 00FFFFh
[44]
———————— 017FFFh  |§
%)
=
(o]
5 |
Config. Words 01EFEFh %
?
>
Unimplemented
Read as ‘o’
1FFFFFh ¥y
Note: Size of memory area is not to scale. Size of program memery area is enhanced to show detail.
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BOARD LAYOUT

Reset button User button AN_TR

POWER SUPPLY CIRCUIT

PIC-WEB can take power from two sources:

- PWR_JACK where (9-12) VDC is applied by external power source.
- EXT-20 pin VIN with the same voltage range.

The board power consumption is: about 130 mA with all peripherals and MCU
running at full speed.

RESET CIRCUIT

PIC-WEB reset circuit is made with R8 (10k) pull-up, R7 (330R) serial resistor and
RST button.

Although on the schematic is made provision for external reset through EXT-16 pin.
Manual reset is possible by the RST button.

CLOCK CIRCUIT

Quartz crystal 25 MHz is connected to PIC18F67]60 clock in and clock out.

Quartz crystal 32.768 KHz is connected to PIC18F67J60 T10SO and T1OSI pins for
it’s internal Real Time Clock.

Pagel0
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JUMPER DESCRIPTION

3.3V_E
iy This jumper, when closed, enables 3.3V board power supply.
Ny Default state is closed.

INPUT/OUTPUT

One User button with name BUT - connected to PIC18F67J60 pin 3
(RBO/INTO/FLTO0);

Status red LED with name LED connected to PIC18F67]60 pin 44 (RB4/KBIO).

Power supply red LED with name PWR - indicates that external power source is
applied and board power supply is applied.

One trimmer AN_TR is connected to PIC18F67]60 pin 15 (RF3/ ANS).

Pagell
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EXTERNAL CONNECTORS DESCRIPTION

ICSP

RS232

Pin #

Signal Name

RST

+5V

GND

PGD

PGC

PGM - NC

Pin #

Signal Name

NC

T10UT

R1IN

NC

GND

NC

R2IN

T20UT

NC

PWR JACK

Pin #

Signal Name

1

Power Input

2

GND

B

1 2 3 4 35 6

2 46 8 10 12 14 16 18 20 22 24 26 28 30 32 34

| s paannanaal

1°3/5/ 79/ 11/ 13/ 15/ 17 19 21 23 25 27 29 ‘31 33
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Pin # Signal Name Pin # Signal Name
1 RA2/AN2/VREF- 2 RA3/AN3/VREF+
3 RA4/TOCKI 4 RA5/AN4
5 RE0/P2D 6 RE1/P2C
7 RE2/P2B 8 RC2/ECCP1/P1A
9 RDO/P1B 10 RD1/ECCP3/P3A
11 RD2/CCP4/P3D 12 RB1/INTI
13 RB2/INT2 14 RB3/INT3
15 RB5/KBI1 16 RST
17 +3,3V 18 +3.3V
19 GND 20 VIN
21 RE3/P3C 22 RE4/P3B
23 RE5/P1C 24 RF1/AN6/C20UT
25 RF2/AN7/C10UT 26 RF5/AN10/CVREF
27 RF6/AN11 28 RG4/CCP5/P1D
29 CTsS 30 RTS
31 NC 32 NC
33 3.3VA 34 GNDA
LAN
1 4 5 6 7
Pin # Signal Name
1 TPOUT+
2 TPOUT-
3 3.3v
4 NC
5 NC
6 NC
Pagel3
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7 TPIN+

8 TPIN-
LED Color Usage
Right Yellow Activity
Left Green 100MBits/s (Half/Full duplex)

Pagel4
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MECHANICAL DIMENSIONS
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Connecting and testing the board

The PIC-WEB comes with a default code and web server that you can test in a couple of
simple steps. First of all you have to configure the Ethernet port to be able to work on your local
network. That is possible trough the MCHPStack Configuration Console.

Using the PIC-WEB configuration console

It's possible to modify the network configuration using the configuration console on the serial
port, allowing a successful operation on your local network. Using the configuration console you can
change the PIC-WEB IP address for example.

To access to the console menu is necessary a serial DB cable, to connect the board serial port
to one available COM port on your computer. Then you will need to connect the board using a
software like windows HyperTerminal. You can use HyperTerminal because it is included on almost
all windows machine. It is located in Start menu — All Programs — Accessories — Communications.
Double click on HyperTerminal and then choose the COM port where the board is connected.

+ PIC-WEB-B - HyperTerminal

File Edit Wiew Call Transfer Help

Connect To

) PICWERE

Enter details for the phone number that you want ko dial:

Country/region: | Buloans (555]

Area code: 36932

Phone number: | |

[ Ok ” Cancel ]

Disconnected Auto detect  Autko detect SCROLL | CAPS |y | Capture | Print echo

Now is necessary to configure the serial connection to:

Pagel6
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COM1 Properties

Part Settings |
Bits per second: | |Rel]

[rata bits: |B v|

Parity: | MNone L |

Stop bits: |‘I v|

Flows control: |Hardware V|

[ Restore Defaults ]
[ (] J [ Cancel ] [ Apply ]

These are the basic steps to configure the connection. If you want to see what you are typing
you should set the checkbox “Echo typed characters locally” in File->Properties->Settings->ASCII
Setup. Then save the connection for later use.

After this setup the connection with the PIC-WEB should be ready, but the console will not
show anything!. That’s because the board is not running on configuration mode. To run on that mode
you just need to push the “BUT” button on the board. Keep it pressed while you push the “RST”
button.

A menu will immediately appear on HyperTerminal showing following options:

Pagel?7
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“& PIC-WEB-B - HyperTerminal
File Edit Wiew Cal Transfer Help

Microchip TCP/IP Config Application {v5.008, May 21 2009)

1: Change serial number: 609035

2: Change host name: PIC-YEB

J: Change static IP address: 192.168.0.30

4: Change static gateway address: 192.168.0.1

9: Change static subnet mask: 200.290.255.0

6: Change static primary DNS server: 192.168.6.1

1. Change static secondary DNS server: 0.0.0.0

8: Disable DHCP & IP Gleaning: DHCP is currently enabled
9: Download MPFS image.

0: Save & Quit.

Enter a menu choice: _

Connected 00:02: 18 Auko deteck 19200 &-N-1 TLIM

The third option allow you to change the board IP number. Just type 3, then enter the new IP
compatible with your local network configuration. After that push ENTER and return to the main
menu again.

Now you must configure the other network parameters: gateway and subnet mask or if you
prefer you can enable the DHCP to get the configuration from your router. The first and the second
options are not used in this manual. At this moment we will only use the on-board default page.

The last option saves the configuration and restarts the PIC-WEB.

For testing purposes you can connect the board directly to your computer with a crossover
ethernet cable , configure the board with 192.168.0.32 address, 192.168.0.1 gateway, disable DHCP
(option 6) and configure the Ethernet adapter on your computer with 192.168.0.31 and the same
gateway. Here is an example of windows configuration:

Pagel8
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File  Edit Wiew Favorites Tools  Advanced  Help .#'

cBack - O @ pSearch [Ei‘ Folders v

B
Marne Type Skatus Device M.

Network Tasks LAN or High-Speed Internet
Other Places 3 <L Local Area Connection LAM or High-Speed Inter...  Connected, Firewalled Realtek P

-i- Local Area Connection Properties
Details

General | Authertication || Advanced

Internet Protocol (TCP/IP) Properties

Connect using:

‘ E& Realek PCle GBE Family Conll | General

This connection uses the following it “You can get IP settings assigned automatically if your network supports
this capability. Othenwize, you need to ask your netwaork administrator for
g Client for Microzoft Metwork) the appropriate P zettings.

gFile and Printer Sharing for

B (105 Packet Scheduler () Obtain an IP address automatically
% Intemet Protocol (TCPAP) (®) Use the fallowing IP address:
IP address: 192 168 0 . A
i Subnet mazk: 2585256 2550 0
Description
Tranzmission Contral Protocal Antg Default gateway: 192 168 . 0 . 1

wide area netwark protocol that pi
across diverse interconnected net 3 4
Obtain DMS zerver address automatically

Shaow icon in notification area wh (%) Use the following DMS server addiesses:
ey me et b euiEsil) Prefened DNS server 192168, 0 . 1
< Alternate DNS server: I:I

L QK J[ Cancel ]

This configuration will let you test the board directly from your PC but isn’t too useful. The
fun stuff begins when you have the PIC-WEB connected to internet. Just imagine your sensor monitor
project, but now you will be able to see the information anywhere just browsing the address of the
board!

Test WEB page:

As it was mentioned above, the PIC-WEB board has an embedded web server and a demo
page. The page shows some of the features of the board and it have a link to Olimex’s PIC-WEB
information page.

To access the demonstration page, the server must be accessible from the computer. The
default IP address of the board is 192.168.0.30, and 192.168.0.1 is the gateway. Those values must been
set to work with your net. In this manual we have set IP address of the board to 192.168.0.32. Then
you can get the page with any web browser writing the IP address of the board on the address bar.

Pagel9

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/1937769/PIC-WEB.html

2 Microchip TCP/IP Stack Demo App for, Olimex PIC-WEB - Microsoft Internet Explorer [ZI[EI[‘S_TI
3

File Edit ‘iew Favorites Tools  Help 4
. n m
. j ﬂ N ) < i = >
eBack > ®| & Gn 7 Search 7. Favorites @3 i = &
Address | httpiff192.168.0.32) v Edeo ks 7 | @ AntiPhishing  ~
— 1

@ MICROCHIP

OUMEX

TCP/IP Stack Demo Application

Welcome to PIC-WEB j

. LEDs (click to toggle)
Dynamic ¥ariables dEVE|0pI‘I‘IEI‘It boa I‘d! Py '
Stack Yersion: v5.00 Bitt':'"S:
Authentication Build Date: May 21 2009 09:28:02 !
! Potentiometer: 0 :
PIC-WEB development board is used to Temperature: 24 :
demonstrate the power of an 8-bit : !
File Uploads embedded web server. This board is ~ TTTTTTTTTToTiooToommmmmm e
produced by Climesx Ltd,
Send E-mail
More information about this board can be found here
Dynamic DNS httpe Sfwwew alimex . com/dew/pic-web. html,

Network On the right you'll see the current status of the demo board. For a quick
example, click the LEDs to toggle the lights on the board. Press the push
buttons {except MCLR!) or turn the potentiometer and you'll see the status
SMNMP update immediately, This examples uses AJAX techniques to provide real-time
Configuration feedback.

=
=
t=]
=
=
=]
=
=]
=]

This site is provided as a tutorial for the various features of the HTTP web
server, including:

Dynamic Yariable Substitution - display real-time data

Form Processing - handle input from the client
Authentication - require a user name and password

Cookies - store session state information for richer applications
File Uploads - parse files for configuration settings and moare

Several example applications are also provided for updating configuration
parameters, sending e-mails, and controlling the Dynamic DNS client. Thanks
to built-in GZIP compression support, all these tutorials and examples fit in the
32kB on-board EEPROM!

For more information on the Microchip TCR/IP Stack, please refer to the
TCR/IP Stack API installed with the stack. This manual can be launched from
wour Windows Start menu.

@:l D Internet

At the picture above, you can see the default page that you must get. It shows the temperature
of the on-board thermistor, the status of the button BUT, the value of the potentiometer, the status of
the LED and so on.

To toggle the status LED of the board (PIC-WEB) you can click on the green dot under the
caption “LEDs:”. By clicking on this dot you are changing the state of the pin, see how the led switch
on or switch off.

Page20
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RAB/LEDA/AND gg tggg O
RA1/LEDB/ANL (=3
RAZ/ANZ/UREF - |22 -EXT-1
RA3/AN3/UREF + - EXT-2 W LED
RA4/TOCKI gg EXT-3 ¥¥ og
RAS/AN4 - EXT-4
RBO/INTO/FLTO 2 BUT 013
RB1/INT1 -EXT-12 []
RB2/INT2 2 - EXT-13 560
RB3/INT3 |2~ EXT-14
[RB4/KBI@ —

At the page you can also see some values of the PIC-WEB sensors and buttons:

*Buttons:
«Potentiometer:
*Temperature:
“Potentiometer” shows a measurement from the PIC A/D connected to a 10KQ2 potentiometer

on the board, you can freely change that potentiometer position and check how the measurement
changes.

“Temperature” shows the value of the temperature sensed by the thermistor in the board
connected to another A/D port of the PIC18F67]60.

“Buttons” shows the state of the on-board button. It is “~” while the button is not pressed and
if it is pressed.

7ai

Uploading pages to the server

There are 2 easy ways to upload pages to the server, but you will always need to convert the
files you want to upload in a MPFS file format. One other way is to include the web page on the
source code and link it in a project, but if we did it in this way we won’t use the EEPROM included in
the platform wasting program memory, that is reason this method will not be included in this manual.

Microchip File System (MPFES)

The implemented HTTP server uses the MPFS simplified file system to store the pages on the
embedded system. That is why it is necessary to transform the files to that file system before
uploading them. This is done using a program included in PIC-WEB software called MPFS2.exe.

Let’s create a simple “Hello World” page and upload it in to the HTTP server.
First of all it's necessary to create a directory on your PC where to put the files you want to
upload to the web server. The “index.htm” is a must have file because that is the default page read by

the server. We will also upload a picture “olimex.gif” (get it from the site for example). The code of the
page is the simplest possible:
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<HTML>
<HEAD>
<TITLE>»Hello World</TITLE>
</HEAD>
<BODY>
<p align="center">
<img border="0" src="olimex.gif">
</p>
<font face="Arial" size="10"><p align="center">
<b>Hello World!!!</b>
</p></font>
</BODY>
</HTML>

Next thing to do is just start the MPFS2.exe utility and set up the required fields. Here is a
screenshot of one possible configuration:

= Microchip MPFS Generator

Source Settings
1 Start With: {*) Webpage Directory ) Pre-Buitt MPFS Image
Source Directory:
|E:"-.TEI"-'1F‘"-¢est webpage for pic-webtmp | [ Browse...
Processing Options
2. Output: (#) BIN Image () C18/C32 Image ) ASM30 Image {3 MDD
Processing: [ Advanced Settings ]
Output Fles
Project Directony:
|E:'[-.TEI"-'1F‘"-¢est webpage for pic-web | [ Browse. ..
Image Mame: web | (~ kin)
Upload Settings
Upload Image To:
Ihttp://admin @192.168.0.32/ ( ==>to modfy ==>) | Settings
Hoemepw 12, 2009
|_Generate and Upload Viersion 2.1.3603. 35096
[Generator [dle]

A very handy feature of the utility is point 4, which may be used to automatically upload the
image to the board after a successful convertion. Enter the IP of your board and leave the other fields
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at defaults. Press the 'Generate and Upload' and wait for your new image to be generated and
uploaded. This is a sample of the result of a successful upload:

MPFS Utility Log X

1) The MPF5 image upload was successfully completed.

EATEMP'test webpage for pic-webtmp :
index htm: 230 bytes
olimex.gif: 28817 bytes

GEMERATED MPFS2 IMAGE: 3188 bytes

Uploading MPF52 image: 3188 bytes

Please note that an image file (in this case web.bin) is generated and may be used later if you
select the 'Pre-built MPFS image' radio button at the top of the utility program window.

Another way to upload an image for the web server is through the web server itself. You will
need a pre-built image (yes, should be built by the MPFS2 utility again) somewhere in your PC's file
system. In your favourite browser type the IP of the board with the following path:

http://192.168.0.32/ mpfsupload

Here is a screenshot of what you will see:

eBack % \_/l |ﬂ @ \_:] ):__\J Seatch ‘it(’ Faviorites ﬁ} ,"_'\v .:;,. i ﬁ

Address ‘@ http: /192,168,032 /mpfsupload

MPFS Image Upload

| Choose File | No file chosen

Now point to the image file and press 'Upload'. Sit back and relax while the upload takes
place and then navigate to the home page to behold the new page just uploaded.

The result will be:
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A Microchip TCP/AIP Stack Demo App for Olimex PIC-WEB - Microsoft Internet Explorer |Z”E|F5__(|

File Edit View Favorites Tools  Help ||','
" —~ i - AW
= \ ). " . P, e &
@ Back =3 x ,.,: ._ﬂ - Search ¥ Favorites {} - s = _‘i
» " b
nddress| hkbp:fi192.168.0,32] v B ks & antiPhishing | ~

ourex

Hello World!!!

I@ 0 Internet

Installing the development environment

The web page that we wrote in last chapter obviously doesn’t have any utility for any
application at all. The idea of the PICWEB is to have control of the PIC18F67]60 features over the net
using dynamics web pages or others TCP/IP protocols included in the Microchip Stack. In this
manual we will explain how to create a dynamic web page, but this isn’t the limit of the PIC-WEB and
the TCP/IP Stack, you can get further to reach the full capacity of this platform and manage other
protocols of network communication between the PIC microcontroller and any client or server in the
network.

The PIC-WEB comes with compiled and installed software that can also be downloaded from
Olimex web page, this software is based on two basics components from Microchip plus a C compiler.
These components are the Microchip AN833 TCP/IP Stack, Microchip MPLAB IDE the PIC
microcontroller software development platform and a compatible compiler that can be Microchip C18
this last one isn't free but Microchip have a free standard eval version that we can use with limited
support

but it is absolutely functional to our purpose. There is other compatible compiler the Hi-Tech PICC-18.
We'll choose the Microchip compiler for this manual.

It will be also necessary to continue with this manual to have an ICSP programmer for the
PIC18. Is advisable that this programmer be compatible with MPLAB IDE and would be better to have
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debugger too, but the last one isn’t necessary. You can upload programs to the PIC-WEB with any
programmer and software compatible with PIC18 like Olimex’s PIC-ICD2-POCKET programmer.

MPILAB Integrated Development Environment

MPLAB IDE is free software distributed by Microchip that includes a toolset for development
of PIC microcontroller applications for windows OS. It basically integrate transparently other modules
like C18 or PICC-18 compilers that strengthen the functionality of MAPLAB and let us program in C
language by example.

Installation: After you have downloaded MAPLAB IDE from Microchip page, you must
decompress it in any directory and execute the installation file (something like “Install_MP760a.exe”)
following the typical windows software installation.

Complete installation is recommended to avoid compatibility troubles in the project.

MPLAB C18 Compiler

MPLAB C18 is a C compiler intended for the PIC18 family from Microchip. In our case is the
needed compiler because the PIC-WEB platform uses the PIC18F67]60. This software converts C code
into PIC18 machine code and link them together into a “*. HEX” file with the proper memory mapping
for the microcontroller just ready to be programmed on it.

Installation: After downloading you must execute the installation file (something like
“MPLAB-C18-5Std-Eval-v3_34.exe”) and follow the usual steps, but now you need to take care on some
stuff. First of all, is advisable to install it in the default directory (C:\MCC18) and add the path
environment variables, large directories names can bring troubles with linker. Second is necessary to
install MPLAB C18 after MPLAB IDE installation and check the boxes that associate C18 to MPLAB
IDE.

+2 Configuration Dptions x|

I the lizt below, select the checkboxes for the desired MPLAE
IDE configuration options.

[ Update MPLAE IDE to uze this MPLAE C18

[+ Update MPLABE IDE ta use thiz MPLIME Linker,
MPLIE Librarian, and MPASH Azzembler

v Place link to documentation far this compiler in
MPLAR IDE Help Topicz

[v Perform MPLAB IDE updates for all users

Cancel |

After these steps you are able to develop C programs and compile it using MPLAB
environment.

Microchip AN833 TCP/IP Stack

The Stack is an application developed by Microchip for been used in its PIC18 family and
intended for both Microchip C18 and Hi-Tech PICC-18 compilers. You can download it from
microchip page and we encourage you to download its manual for reference purpose.

Programmer

¢ Back
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There are several ways to program a PIC, but the easiest and proper way to program the PIC-
WEB is using a compatible programmer with an ISCP connector and compatible with MPLAB IDE.
For this purpose it will be used an USB programmer compatible with MPLAB ICD 2 sold by Olimex,
the PIC-ICD2-POCKET.

PIC-ICD2-POCKET: to use this programmer first of all you must have it connected to the PC
trough an USB cable. Then you must select in MPLAB IDE - Configure — Select Device... A new
window will appear. Here you should select your device - PIC18F67]60. Here is a screenshot of this
window:

Then you must select in MPLAB IDE - Programmer — Select Programmer — MPLAB ICD 2.

& MPLAB IDE v8.43

J Checksum: Dxf9c7

3 Starter Kits

4 PICkit 3

S MPLAB ICD 3

& ANGES1 Quick Programmer Beta
7 PICkit 2

B MPLAE PM 3

9 REAL ICE

10 PROMATE II

11 PICkiE 1

Build || Wersion Cantral | Find in Files

PIC15F67160 Wil novzdoc bank 0

—————— cancel HEl
PIC18F8E20 L I —

PIC18FEE21
PIC18F8E22
PIC18FEE2T

Wait while MPLAB is downloading operation system, and after ICD2 is connected - check in
menu Programmer - Settings - Power - there is option - Power target circuit from MPLAB ICD 2 -
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this option should be forbidden, you could not select it. Now it is safe to connect the programmer to
your target board trough an ISCP cable. The PIC-WEB should be connected to the power supply.

If you have something already compiled, you can open the “*.hex” file and then program it to
the PIC-WEB. Just importing the “*hex” file in File — Import menu. If you don't have something
already compiled, you can use some of the “*.hex” files offered by Olimex Ltd. To use them you
should first download TCP/IP stack library v5.0 from Microchip's site or some other place of your
choice. Since this version will not be eternally distributed from Microchip, please ask for assistance
from Olimex if you are experiencing difficulties finding the stack files.

Olimex's board has a few hardware differences compared to the boards supported by the
default distribution of the TCP/IP stack. Convenient enough there is a patch you need to apply to the
standard installation of the stack demos. Download pic-web_revB_patch_V5_0 (2).zip from
http:/ /www.olimex.com/dev/. Then unzip it in the '"Microchip Solutions' directory where the
TCP/IP stack source code resides (this is the directory that contains the subdirectories "Internet
Bootloader App", "Internet Radio App", "Microchip", "TCPIP Demo App", "TCPIP WebVend
App")and follow the instructions from the .\PIC_WEB_RevB_Patch\ patch\ README.txt.

After you have done everything correctly you will have ready to use “*.hex” files.

» MPLAB IDE vB.43

File Edit ‘Wiew FProject Debugger Programmer Tools  Configure  Window  Help

JD@H|$‘:.‘|@HW“‘? How il e O J Checksum: 0xf9c7

Laock in: | =3 pre-built

My Recent
Documents

My Documents

My Computer

.

File name: | TCPIP Demo App-C18.hex

tdy W etwark Files of type: |AII Load Files [* hex:* cof * cod:* &lf)

I PIC18F67 160 W0 novzdoc bark 0
For programming the PIC just push the program button on the tools or selecting the menu
Programmer -> Program.
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. MPLAB IDE vB.43

Help
"M E e ©® | J Checksum: Oxc7e7

MPLAE ICD 2 Setup Wizard..,

DwD«l&D&D&D&f}_

Untitled Workspace Rea

- ey
Dutput Erase Part
Build | Yerzion Control || Find ir File Blark Check
- - Read EEPROM
Loaded CidicrachipTopStad 0 App-C18 hex

Release from Reset
Hold in Reset

Abart Operation

iZonneck
Download ICDZ Operating System

Settings...

(1 Files I%K Svmb0|5|

'MPLAEICD 2 | PIC18F&FIE0 | Wi ‘novezdoc | | bankO |

PIC-WEB Software

If you haven't downloaded the PIC-WEB software distributed by Olimex and TCP/IP stack
library v5.0 from Microchip's site or some other place of your choice, now is time to do that.

After downloading the necessary PIC-WEB software and executing the instructions in
“README.txt” file, you will have a working demo. Open this workspace '.\ TCPIP Demo App\ TCPIP
Demo App-C18.mcw'.
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File Edt Wiew Project Debugger Programmer Tools Configure  Window Help

|DEd|smE | ShwaR T e E e

Open Workspace

Look in: | 3 TCPIP Demo App ¥ @ & -

(T3 Alternative Configurations

() Objects - TCPIP Demo App-C18
[ChssLkeys

[ webPages

[ WwebPages2

|5 WebPages2_orig

PR TCPIP Demo App-C30.mow
M TCPIP Dema App-C3z.mow
P TCRIP Dema App-HITECHPICC 18.maw

File name: |TCPIP Demo App-C18.mow

Files of type: | MPLAB Workspace Files (" mow)

| PIC18F67J60 Inovzdcc | | | bank0 |

Before compiling check that the necessary include directories are well configured to use C18,
those are:

«Include Search Path: MCC18\h
«Library Search Path: MCC18\lib
+Linker-Script Search Path: MCC18\lib
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=
File Edit Yiew | Project Debugger Programmer Tools Configure  Window Help
[ =g [l e iR DO & | Checksum: 0x82d2 |
New... 2 . = - " f
i morice SRR 1o/ 2%
————— Close 4 i
= Cmpm oo A MPASM Assembler | MPLNKLinker | MPL&BCIE |
.68 s j Directories | Trace | MPASM/C17/C18 Suite
Ll Quickbuild {na .asm File)
] E QuistEUld fio sl  Directories and Search Paths
ZE Ed:i:'t Makefie | Show directories for: |\nc\ude Search Path j
S puid Al Ctrl+F10 =2
J Wi
i % — = Mew | Delete Down I g I
c
= Build Configuration 4 =
C:A\MECT 84k e
E test.c
2 i DHCP.c
5 Save Pro!ad: e
; Add Files to Project... ENCZB760.¢
% Add New File ta Project... e 0;4 Select a directory.
= . » |
8 Remove File From Project: Ee
< Select Language Toolsuite. .. FTP-C B ) MCC18 :]
E Set Language Tool Locations... Tick.c e £ bin
= . TCP. =
B pertoncor ol Sta:l::T L ~ Build Directory D doc —
Tick.c se ) (Z) example
MPFS.c o Agzzemble: @
| UDP.c P.c " Assemble. |-
=[] Header Files 1CMP.c “j !
Announce.h HTTR.C 'I_—;:: tke |
ARP.h Helpers.c
ARPTsk.h ARPTsk.c Folder: Ih
Compiler.bh ARP.C
Delay.h Make New Folder | oK I Cancel |
[ pHCP b 4
D Files I*"g Symbols I ] ] = ! .
—1
| \ FIC1EF452 w0 hovzdee [ | lbarko | r £

Now is time to compile! If there aren’t bad configuration the compilation must be successful,
that means that you have to get the “BUILD SUCCEEDED” message on the output window.

Build |Versi0n Contral | Find in Files | MPLAE ICD 2

TCFIFP Demo App-C1 84BerkeleyTCPClientDemo.o" "Objects - TCPIP Demo App-Cl18\Berkeley TCPServerDemo.o" " Wicrochiph TCRIP Sta A
HPLINK 4.34. Linker

Copyright (c) 2009 Microchip Technology Inc.

Errors |

MP2HEX 4.34, COFF to HEX File Converter
Copyright (c) 2009 Microchip Technology Inc.
Errors |

Loaded EASasho\ TEMPPICWEBWIicrochip Solutions_V5_0_orghTCPIP Demo AppyTCPIP Demo App-C18.cof.

Release build of project "EASasho\TEMPPICWEB \Microchip Solutions_v5_0_orghTCPIF Demo Apph\TCFIF Demo App-Cl18.mcp' succeed
Language tool versions: mpasmwin.exe v5.34, mplink.exe vw4.34, moo18.exe v3.34
ue Sep 07 13:30:66 2010

BUILD SUCCEEDED) 3
v

< I >

Note: the version of the MPLAB IDE that you are using can change the last explanation, newer
version will appear since this manual was written or you can have an old one, that’s means that the
software configuration steps can change a little but the main idea is the same. Don’t hesitate if it
doesn’t work on the first time, just keep trying isn’t complicate.
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Dynamic Web Pages Creation

For dynamic web pages creation you should refer to .\ Microchip\ Help\ TCPIP Stack
Help.chm at your computer. There you can find all the necessary information, following the way,
shown at the screenshot below:

E? Microchip TCP/IP Stack Help
a A

Hide Locate Back Home

Contents llgde:-; ] Search ] Favnﬁ_tes]

= @ Microchip TCP/IP Stack
+ @ Getting Started
+ @ Stack Applications
= ([} Module APls
+ @ ARP
+ @ BSD Sockets
+ @ DNS
+ @ Cymamic DNS Client
+ @ Hashes
+ @ Helpers
= |[) HTTPZ Server
= E@ Features
B0y Varables
@ Form Processing
@ Authentication
@ Cookies
@ Compression
+ @ Public Members
+ @ Stack Members
+ @ Intemal Members
+ @ MPFS2
+ @ Performance Tests
+ @ SMTP Client
+ @ SNMP
+ @ SNTP Client
+ @ S5
+ @ TCP
+ @ Tick
+ @ UDP

Restore procedure:

If you want to restore Olimex's original software you should program PIC18F67J60 with
A\PIC_WEB_RevB_Patch\ pre-built\ TCPIP Demo App-C18.hex from MPLAB IDE.

After you have load this “*hex” file, you should open .\ PIC_WEB_RevB_Patch\ pre-
built\ Microchip Ethernet Discoverer.exe. Click on the button “Discover Devices” and the IP address
of PIC-WEB will be discovered (for example - 192.168.0.238). Note that your LAN has to have DHCP
server. In your browser type the IP of the board with the following path:

http://192.168.0.238 / mpfsupload
Here is a screenshot of what you will see:
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__ 5 : el s . e
eﬂack > \ﬂ @ \hl\] j_’Search 5. Favorites ﬁl E{.-_j:.* &g 1= =ﬂ

Address |@ hkbp:/f192,168,0,238 fmpfsupload

MPFS Image Upload

| Choose File | No file chosen

Click on the button “Choose File” to select the “*.bin” file you are about to upload. Select the
image file in directory .\PIC_WEB_RevB_Patch\ pre-built\ MPFSImg2.bin and press 'Upload'. Sit
back and relax while the upload takes place and then navigate to the home page to behold the page
just uploaded.

Now your PIC-WEB is with Olimex's original software.
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AVAILABLE DEMO SOFTWARE

Microchip TCP-IP Stack 5.00 patch modified for PIC-WEB REV.B (will not work
without modification on other versions of the stack)
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ORDER CODE

PIC-WEB - completely assembled and tested.

How to order?
You can order to us directly or by any of our distributors.
Check our web www.olimex.com/dev for more info.

Revision history:

Board's revision: REV. B - created May 2009
Manual's revision REV.C - created March 2011

- added detailed mechanical dimensions
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Disclaimer:

© 2010 Olimex Ltd. All rights reserved. Olimex®, logo and combinations thereof, are registered
trademarks of Olimex Ltd. Other terms and product names may be trademarks of others.

The information in this document is provided in connection with Olimex products. No license, express
or implied or otherwise, to any intellectual property right is granted by this document or in
connection with the sale of Olimex products.

Neither the whole nor any part of the information contained in or the product described in this
document may be adapted or reproduced in any material from except with the prior written
permission of the copyright holder.

The product described in this document is subject to continuous development and improvements. All
particulars of the product and its use contained in this document are given by OLIMEX in good faith.
However all warranties implied or expressed including but not limited to implied warranties of
merchantability or fitness for purpose are excluded.

This document is intended only to assist the reader in the use of the product. OLIMEX Ltd. shall not
be liable for any loss or damage arising from the use of any information in this document or any error
or omission in such information or any incorrect use of the product.
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