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Chapter 1. Introduction

1.1 Overview
PIC18 OLED EVK (Rev 1E) is a development board for Microchip PIC18F67]50
USB microcontroller (MCU) completed with the following peripherals:

1.5” 262k OLED color display

MicroSD socket

High performance MOSFET switching between battery and USB power
16Mbits serial Flash memory

Tri-color ultra-bright LED

5-way joystick with 3x4 numeric keypad wired in matrix

Buzzer with an amplifier circuit

Battery level measurement circuit

32.768kHz clock crystal connected to Timer1 external clock input for Real-
Time-Clock applications

e 2x22 2.00mm expansion port for application modules

1.2 Packing List
Every kit must contain the following components. Please contact us at
john@techtoys.com.hk if you find anything missing from the package

e Evaluation kit

e Adapter for RJ11 6-pin socket to 2.54mm 6-pin receptacle for ICD2/3
or PICKit2/3 online debug

e USB cable (A to mini-B)

e (CD-ROM containing all source code and projects

1.3 Operational Requirements

To communicate with and program the evaluation Kkit, the following hardware

and software requirements must be met:

PC compatible system running Microsoft Windows XP SP2 or above

One available USB port on the PC or a powered USB hub

MicroSD flash memory card of 2GB or smaller

3 pieces AAA alkaline battery

1 piece CR1220 coin cell

Microchip ICD2 or ICD3. This is an optional item for project development

at the source code level

e PICKit2 or PICKit3 debugger. This is similar to Microchip ICD2/3. Further
information about Microchip ICD and PICKit debugger is available from
www.microchip.com

1.4 Initial Board Setup

Every evaluation kit has been preloaded with a Bootloader program and an
associated demonstration program (section 2.3.1e) for quality assurance.
Basically you will require only 3 pieces AAA alkaline battery to power-up the
kit and view a demonstration out-of-the-box.
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1.4.1 Installing the Software
All software for this evaluation kit has been prepared under the
following environment:

MPLAB Integrated Development Environment (IDE) version
8.30 or above, which can be downloaded from this hyperlink.

Name en019469&part SW007002
The latest IDE version is v8.56 at time of writing this manual

By following the installation procedure for default settings,
MPLAB will be installed under c:\Program Files\Microchip\MPLAB IDE,
which is also the same environment we are using.

MPLAB C complier (MPLAB C18) for PIC18 MCUs version
3.30 or above, which can be downloaded from this hyperlink.

Name en010014

There are LITE, Standard-Eval, and Upgrade versions
available. The Stardard-Eval version is a time-limited
evaluation edition of the C Complier for 60 days. Registration
is required prior to download. For 60 days, the Standard
Evaluation Edition of MPLAB C Complier for PIC18 MCUs
will function as the full version. After 60 days, the compiler
differs from the full version in some optimizations and
extended mode removed. All examples provided with PIC18
OLED EVK work for both versions, before and after that 60
days period.

Be following the installation procedure for default settings,
MPLAB C18 will be installed under C:\MCC18, being the
same environment we are using.

Microchip Application Libraries version 2010_04_28 or
above. The main page of the libraries is found from this web

page.

680&dDocName en547784

The Microchip Application Libraries includes full source
code for the following software libraries: USB, Graphics,
Memory Disk Drive, TCP/IP Stack, mTouch Capacitive Touch,
and Smart Card Library. This is a big library collection of
15MB for not only PIC18 MCU series, but also other MCU
series such as sdPIC and PIC32. We won't use all of them but
only few projects for PIC18 USB device series.
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1.4.2 Connecting the hardware
The evaluation kit is connected to a PC by the provided USB cable (A
to mini-B) for the following scenarios:

¢ Download another hex file via Bootloader program
e Experiment on USB device, e.g. USB Mass Storage, HID, etc.
¢ Supply power from a USB port instead of batteries

Online debug via an ICD2/3 or PICKit2/3 is allowed. A PICKit2/3
debugger is connected directly to J1. No adapter is required.

Just in case you would like to use an ICD2/3, a 6-pin 2.54mm ICSP
interface is provided.
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Chapter 2. The Demonstration Application

2.1 Download a program by Bootloader

The Flash program memory of Microchip’s PIC18F67]50 device is readable,
writable and erasable during normal operation over the entire VDD (3.3V in our
case) range. This feature gives users the ability to perform bootloader operations.
Further information about bootloader can be found from an application note
AN1310 (http://www.microchip.com/stellent/iclcp]g?lclcService:SS_GET_PAGE&nodeId:1824&appn0te:en546974)
provided by Microchip. Because there is no non-erasable region for Bootloader
program, every PIC18 OLED EVK board is manually programmed a Bootloader by
an external programmer during quality assurance. As a result, the Bootloader
itself is a piece of program that may be erased if you have the proper
programming tool such as ICD3 or PICKit3. Special attention should be paid for
this regarding your own program design. More details about this can be found at
section 2.2 and section 2.3.1a of this manual

To bring up the Bootloader, first connect a USB cable to PC. Launch the executable
HIDBootLoader.exe that is included under the folder:

CDROM:\ Firmware\USB Device - Bootloaders\HID - Bootloader

Hold the key PWR/PLAY and press-&-release RESET.

|

" ——»| ToPC
Licad s

- |
o %.;

RESET = 5
fe s PWR|PLAY

Green
Component
will flash

Upon successful
connection, the message

Microchip USB HID Bootloader, v2. 6a

box of HIDBootLoader.exe [ Opentexfie ] [ EreseDevice | [ ReadDevice |
will show “Device

( 1 ] Allow Configuration \Woard Programming

attached” and the green
component of the tri-color
LED will flash. These are
the signatures for a
successful connection.
Now it would be possible
to browse a hex file and download.
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2.1.1 Reprogram the board for USB Mass Storage - SD Card Reader
This section shows you the procedure to download a hex code for USB
Mass Storage with Bootloader.

il.

iil.

iv.

Vi.

Prepare a microSD card of capacity smaller than 2GB. Format the card
by FAT16 or FAT32. Copy few files to it, preferably files of smaller size.
Plug this card to MicroSD receptacle on PIC18 OLED EVK.

Connect a USB cable from PIC18 OLED EVK to a PC. Battery is optional
on PIC18 OLED EVK.

Launch HIDBootLoader.exe from the folder CDROM:\ Firmware\USB
Device - Bootloaders\HID - Bootloader. You may have to copy the CD-
ROM content to a convenient directory for speed.

Hold PWR|PLAY key, press and release RESET. The message box on
USB HID Bootloader will change to “Device attached”.

Click Open Hex File, browse to folder at CDROM:\ Firmware\ USB
Device - Mass Storage - SD Card reader\Mass Storage - SD Card Reader
- Firmware. Click Program/Verify.

After step v finished, click Reset Device from the Bootloader program.

Microchip USB HID Bootloader v2. 6a

[ Open Hex File ] Erase Device l [ Read Device l [ Export Hex

I[[ Program./\erify ] Werify ] [ Reset Device l
L

LT Allow Conbgurabion wWord Frograrnming

Erase Btarted (no status update until complete, may take seweral seconds)
Erase Complete

Programming Started

Programming Complete

Verify Punning

Erase/Progran/Verify Completed Successfully

vii. Check from your PC that a new drive is available from My Computer.
Try few operations on it to verify everything works fine like file create,
delete, etc.
Devices with Renmovable Storage
| H 3% Floppy (A:) w Remavable Disk (E:)
w Rermovable Disk (F:) w Removable Disk ()
- i o .
W Removable Disk (H:) | O DYD-RAM Drive (T:)
[ g _."!!"‘; MCHEMSD (1) ]
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2.2

Online debug and program development

If you have an ICD2/3 or a PICKit2/3 debugger, online program debug with break

points is possible. Please note that once the MCU got programmed by an external

programmer (PICKitx or ICDx), the embedded Bootloader firmware will be erased.
However, it is always possible to reload the Bootloader firmware by following the
procedure described in section 2.3.1a.

2.2.1 Online debug the first program by a PICKit3 / ICD3

2.2.1.1 Launch MPLAB. Under Project —0Open, browse to the folder

.\Firmware\SimpleIO\SimplelO Demo and open the project

SimplelO Demo.mcp.

Loak in: | 3 SimplelD Demo ~ Qe E-

.'-‘.\ SimpleI0 Demo

File name: Simplel0 Dema
Files of type: | MPLAB IDE Project Files [*mep) v
Jurnp to: D:WProjectshPICTE_USE_E valsFirmvareh S »

2.2.1.2 Make sure there is no
“missing file” error message.
This error stems from a
different development
environment or settings. My
path of installation for C18 is
located under C:\MCC18. If it
happens to be a different path
in your PC, MPLAB may not be
able to locate some of the files
necessary for compilation.
Open the Build Options box
under Project—Project
Options to make sure the
Library Search Path matches
with your own development
environment; otherwise, the
program will not compile.
There are standard libraries
included with MPLAB C18 for

Build Options For Project “Simplel0 Demo.mcp™

MPASH Szzembler
Directories Cusztom Build

MPLIME. Linker
Trace

Directories and Search Paths

[ Library Search Path

] Delete

Show directories for:

[ Mew

MPLAR C18
MPASMACT7/C18 Suite

[EMECTRiE

Build Directary Policy
O &szemble/Compils in source-file directory, link in output directory

() Aszemble/Compile/Link in the project directory

[ Ok H Cancel ]

basic MCU features. By browsing C:\MCC18\h you will find all
those p18xxx.h header files and peripheral libraries, such as adc.h,
ctmu.h, delays.h, to name few of those. This is also why the path

User’s Guide Revision 1.0
www.TechToys.com.hk
TechToys Company

All Rights Reserved




Evaluation kit for Microchip PIC18F67]50 USB MCU

C:\MCC18\lib has been included in the Library Search Path option
because [ would like to use simple software delay in the demo.

File Edt “ew Favarites Tools  Help

=
(

@Back - \_’J lﬁ j_)Search [1 Folders v

address |23 cAmMCCLElh

Mame Size  Tvpe

File and Folder Tasks E] &3KE HFile
33KE HFI

mij Rename this Fils ) ancamp i

= - [Z] canzs10 Z7KE HFile

Gy Move this file ] capture 23KB HFile

D Copy this file [Z] compare 18KE HFile

@ Publish this file ko the Web [Z] ctmu 16 KB HFile

(3] E-mail this File ] ctype . BKB HFile

= [Z] delays Peripheral ZKE HFle

¥ Delete this fils : . R

] dpslp libraries SKE HFle

[£] eep ZKE HFile

Other Places [Z] errno 1KB HFile

[£] flash 4KE HFile

) Mccis [Z] Float ZKE HFile

My Documents E] GenericTypeDefs 16KE HFile

|5 Shared Documents E] iz 3ZKB HFile

.- [l in 16KE HFile

i My Compuber

. [Z] tirmits ZKE HFle

& My Network Places [Z) math 2KE HFle

[Z] rwire 1ZKE HFie

—-1 o [ placzaz 20KE H Ffle

[£] p18czsz Z0KE HFile

2.2.1.3 Connect the hardware accordingly. An adapter for
ICD3<>2.54mm pin header is included if an ICD2/3 is used.
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2.2.1.4 Make sure HIDBootLoader.exe is not running if you are using
a USB cable to supply power to PIC18 OLED EVK kit. For some
unknown reason, HID Bootloader connection cannot co-exist with
PICKit3. It is either PICKit3 or HID Bootloader connected to the
board at any time. Nevertheless, ICD3 does not have such restriction.
It is also possible to supply power by batteries, of course. Once
“Target Detected” in MPLAB, the Bootloader will be disconnected
automatically (see 2.2.1.5 below).

2.2.1.5 Under Programmer—Select Programmer, select PICKit3
(or ICD3 if you are using an ICD3).

a Simplel0/Demo - MPLAB| IDE v8.30
File Edt View Project Debugger N3

E % rarmmer Rl
e ——r

G- Tools Configure  Window  Help

ZMPLAB ICD 2

SMPLABICD 3
6 AMES] Quick Programmer Beta
7 PICKE 2

& MPLAE PM 3

9 REAL ICE

M D:\Projects
£ TH

= Ea SimpleI0 Demo.mcp
= (3 source Files

MainDemo.c

#ing

e = I CR T, B ORI SV

-2 Header Files OFF
delavs.h #prama config STVEEN = 0N
MainDeme.h #gpragua config PLLDIV = 3

[ object Files #pramma config WDTEN = OFF
#pragma config CPO = OFF

[ Library Files

- Mecid i o mme =2 o ATTILTIT Frema

Upon a successful connection, the Output message will show
this message.

Build | “erzion Control | Find in Files| PICKit 3

PICkit 3 deteched
Connecting to PICkit 3.,
Firmware SuUite Mersion...... 01.23.07
Firmware Yoe. o, FIC13F]
PICkit 3 Connected,

Target Detected

Device ID Revision = 00000003

Just in case there is annoying beep from the buzzer upon
connection, reboot the MCU by holding PWR/PLAY key and then
press-&-release RESET to bring up the Bootloader firmware. The
reason of the beep noise is that the builtin OLED display demo is
using pins RB7 and RB6 for keypad. These two pins multiplex with
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the in-circuit programming header. A connection via these pins
cause virtual key-press action which triggers audio beep from the
buzzer. To get around this problem, we simply run the Bootloader
firmware by PWR|PLAY and RESET therefore pins RB6&7 no
longer occupied.

2.2.1.6 Click Program from Programmer—Program to load the
board with this simple I0 demo to the MCU. Individual color on the
tri-color LED will blink with option of hauling by holding PWR|PLAY
key or a USB cable plug-in.

2.2.1.7 Finally, let’s try single stepping the program with break
points. First, unload the PICKit3 from Programmer—Select
Programmer—None. MPLAB doesn’t allow double selection of
programmer and a debugger. Under Debugger —Select Tool, select
PICKit3 (or ICD3).

# Simplel0 Demo - MPLAB IDE v8.30

File Edit Wiew Project Programmer  Tools  Configure  Window  Help
D Ii'q' 0 Mane b
Clear Memory L4 1 MPLAE ICD 2
Checksum: Oxdg Armate 4 MPLAB SIM
Skep Ink F7 .
StEp C'; ? i & REAL ICE al\Fi
=R vEr 7 PICKEt 2
= [ simplel0 Den oot { L BMPLABICD 3 ! )
= [ saurce Files
MainDem  Breakpoints. .. Fz
=/ Header File Frogram %Tuia wain (void)
delays.hT pood i
R ; i d int pll :
MaNDem  Erace Flash Device Elﬁlilmh .1n PELEﬁ
[ Object Files _11 ”HElits'
whi tart
3 Library Files elpll_startup
. . Reconnect
= (3 Linker Script uTnitdllLEDs ) ;
E rmlSFE7]|  Settings... batteryMonInit () ;
[ Cther Files I'I' 127 | usb3enselniti) ;
1594

After connection, click Program. MPLAB will prompt you for a
rebuild. Go ahead to rebuild
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Set a break point by double clicking on the gray border at Nop()
(line 130). Click Run (F9) and Step Over (F8). Upon each F8
pressing, the program pointer will step down the program. Observe
the LED reaction as the program is stepped over.

(W]
mbb?}ﬁl B ® HWBP

# SimplelO Demo - MPLAB IDE vB.30

File Edit ‘Wiew Project Debugoer  Programmer  Tools

Configure  WWindow

N | & RS 0,
pebuy Vi EHBDRO S me ~
Checksum: 0Oxcalb | ' 0% Os O

- implel0 Demo.m _-- ‘D _ M D:\Pro

I

jects\PIC18_USB_Eval\Firmware\SimplelO\SimplelO Demo\MainDemo.

127 ushienseInitci)
= 3 SimpleI0 Demo.mcp 128
= D Source Files 129 (=] while(l)!
MainDema, 130 @ Nop(:
= |2 Header Files 130> wlED b Oni): Aivizual indicator
delays.h 1 swbelay(500)
MainDemo.h 33 nwlED_g On(]:
=N 134 syDelay(500) ;
. / .
Set break pointat | —| #i*3* WEED L il
N 136 syDelay(500) ;
op()
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2.3  Using the Microchip Application Libraries
A nice thing to use Microchip’s products is that we don’t write software. There is
no need to start everything from scratch. We just copy and modify from existing
software libraries for our hardware. Application notes and software libraries are
provided under the main web page of Microchip PIC18F67]50 at this hyperlink.
http://www.microchip.com/wwwproducts/Devices.aspx?dDocName=en027177

e s
Data Sheets
FIC18FE7J50 Family Data Sheet Last Updated: 10/22¢2009 ﬂ ‘@
FIC18FaTJA0 Family Silicon/Data Sheet Errata Last Updated: 0952152009 ﬂ ‘E
Timer! Module Data Sheet Errata Last Updated: 03/08/2010 BB
Prngrammmg Specrr ications
camaing Last Updated: 12/2142009 [+
Appllcatlon Notes
AMTOEE - MivYi Wireless Metwarking Protocol Stack Last Updated: 070752010 n 'E
AM1095 - AM1095, Emulating Data EEPROM for PIC18 and PIC24 MCUs and dsPIC DECs Last Updated: 10/1 452009 n ‘@
AMT189 - Implementing a Mass Storage Device Using the Microchip USB Device Firmware Framewn Last Updated: 071 82008 n ‘@
ARNTZ04 - Microchip Mivi P2P Wireless Protocol Last Updated: 077072010 [+
ART212 - Using UISE Keyboard with an Embedded Host Application Notes With 07rzoog ﬂ ‘@
AR1239- Class B Safety Software Library for FIC MCUs and dsPIC DECs df and source code 092010 ﬂ ‘E
ART310- High-Speed Bootloader for PIC1E and PIC18 Devices p 032010 n ‘E
ARZEE - Low Cost USBE Micracontroller Programmer The building of the PICKIT™ 1 FLASH Starter Kit Last Updated: 07072003 I] '@
ARYS0 - Power Managerment for PIC1 8 USE Microcontrollers with nanoWatt Technology Last Updated: 111 92004 n '@
ARSSE - Migrating Applications to USB fram RS-232 UART with Minimal Impact on PC Software Last Updated: 1 2/0352004 n 'E
TBOS4 - An Introduction to LWSB Descriptars - With a Gameportto USE Gamepad Translator Example Last Updated: 05/0452004 n 'E
TBOSS - PSi2®to USE Mouse Translator Last Updated: 05/04/2004 n ‘@
TBOSE - Demonstrating the *set_report™ Request - With PS2® to WSB Keyboard Translator Example Last Updated: 05/0452004 n ‘@
TBOAT - LUSE Combination Devices - Demonstarted by a Comhbination Mouse and Gamepad Device Last Updated: 0211 82002 ﬂ ‘E
TBOAE - Demonstrating the Soft Detach Function - With a PSi2@ to LUSE Translator Example Last Updated: 04/04r2004 ﬂ ‘@
TBO94 - Modifying the FICDEM LISB Board for FICT 8 Full-Speed LISB Microcontrollers Last Updated: 11/04r2005 ﬂ ‘E
S-hit PICE Microcontroller Solutions Last Updated: 031912010 [+
aspxProductLineCard
Corporate Product Selector Guide Last Updated: 071 52010 n 'E
Choose PIC MCUs Last Updated: 04/27/2009 B3
HI-TECH & Campilers by Microchip Technology Last Updated: 04/08r2009 ﬂ ‘@
FIC18F Development Tools Product Owe rview Last Updated: 121 92006 ﬂ ‘@
— Software Libraries
USH Framework for PIC18, PIC24 & PIC32 Last Updated: 05/0442010 B =
Tips and Tricks
2 Tips 'n Tricks Last Updated: 02/01/200% [+

This section describes the procedure to use the Application Libraries for PIC18
OLED EVK hardware.
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2.3.1 Microchip Application Libraries

Microchip has USB software to support USB on her complete MCU series. The
software is royalty free source code with example projects. Just to name few of
those, demos include device CDC demo, printer demo, device composite HID and
mass storage, generic driver demo, etc.

The original Application Libraries is a big collection of libraries for not only PIC18
MCU series, but also PIC24F, PIC24H, dsPIC, and PIC32. At time of writing, the
latest library version is v2010-08-04. We will use only few of the libraries and
modify them for our own hardware. All files necessary for us were copied to the
accompany CD-ROM. It is not a strict requirement to download the original
libraries from Microchip. However, because the original libraries contain
numerous documentations and help files, it would be recommended to keep them
as references.

Microchip Application Libraries download includes the following:

Library Current PIC18F PIC24F PIC24H dsPIC PIC32
Version
(8-hit) (16-hit) (16-hit) (16-hit) (32-hit)

LISH Frameswork 2Ta F E E
Graphics Library 210 X X X X
Mermary Dizk Drive (MDD 126 ES ki ki ¥ ¥
TCRIP Stack f.25 ES ki ki E ki
mTouch Capacitive Tauch 1.20 ES ki
Library
Srnart Card Library 1.01 B X

Bicrochip ApplicatiNn Libraries

Downloads ) .
Microchip Application Libraries v2010-08-04 We are using not more
than 1/10 of the libraries!
nloads J
Title \ Date Published Size
Microchip Application Libraries Release Motes This is the zipped file to g kB
Microchip Application Libraries Help Files download 14593 KB

After download and extract the 85MB zipped file, an installer will be created.
Double-click to install by following
the default options. A folder will be Chaose Install Location

Created under C \ MiCI‘OCh lp Choose the folder in which to install the library. ®
Solutions v2010-08-04. Help files in

M Microchip Application Libraries v2010-08-04 Setup

Sek ill install i hip Application Libraries v2010-08-04 in the following folder, It i
ht]nl format iS avai]able at folder at r:cgnﬂn?énlgz:dato ;fv:l?aif;?nstp‘;lliﬁéosgtil; ?Q?asnvew Folder, Toll?nsteall ?n?awclllijf?er?anterfold;, click
C \M . h . S l . 201 0 08 Browse and select another Folder, Click Mext to continue.

. Icrocnip 50 utions v -Uo-
1 1 NOTE: Some files that will be installed b | b-path it i ded

04 \ Ml cro Ch lp \ Help More that the Dr?:t i:fsiallaiiob;lpatehllglsoeasenot Zzieae;e;g c%ggr:;erz?n IennZTﬁ Florlfar::cocrgz.lsizl i
documentation is located at

. . . Destination Folder
C:\Microchip Solutions v2010-08- —

. . . C:\Microchip Solutions v2010-08-04 rOWse. .,
04\ Microchip\USB\ Documentation

\ Gettlng Sta rted. Space required: 345.4MB

Space available: 19.0GE

< Back ” Mext = ] [ Cancel ]
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2.3.1a Bootloader

Demo location - CD-ROM:\ Firmware\USB Device - Bootloaders\HID -
Bootloader\HID Bootloader - Firmware for PIC18F87]50 Family Devices

This demo was modified from the original Bootloader at
C:\Microchip Solutions v2010-08-04\USB Device - Bootloaders .

Prior to starting, please read “Getting Started - Using the Device - USB Device -

Bootloaders.htm” at

CD-ROM:\ Firmware\USB Device - Bootloaders\HID - Bootloader

OR

C:\Microchip Solutions v2010-08-04\Microchip\USB\ Documentation\ Getting
Started) if you have downloaded the original Microchip ApplicationLibraries.

The following modifications have been done to use this Bootloader:

i.  Add #define PIC18_OLED_EVK in usbcfg.h

ii. Add PIC18_OLED_EVK in io_cfg.h and match LED macros with PIC18
OLED EVK. Listings for all changes summarized below:

#if defined (PIC18_OLED_EVK)
#define tris_usb_bus_sense
#define usb_bus_sense

#else

#define usb_bus_sense
#endif

#define self_power

#define mLED_1
#define mLED_2

#define mLED_1_0on()
#define mLED_2_0n()

#define mLED_1_off()
#define mLED_2_off()

#define mLED_1_Toggle()
#define mLED_2_Toggle()

#define mInitAl1TLEDS()

TRISBbits.TRISB1

#if defined (USE_USB_BUS_SENSE_IO)

PORTBbits.RB1
1

0

//Add your hardware specific I/0 pin mapping here

LATCbits.LATC3
LATCbits.LATC?

mLED_1 = 0;
mLED_2 = 0;
mLED_1 = 1;
mLED_2 = 1;
mLED_1 = !mLED_1;
mMLED_2 = !mLED_2;

{TRISC= 0b01110111; \
TRISAbits.TRISAS = 0;

@)
)

LATAbits.LATAS = 0;} (6)

Listing (1) tests if PIC18_OLED_EVK hardware is being used. The same statement
will be repeated throughout main.c to notify the compiler, that it is a piece of
different hardware to standard demo board.

Listing (2) defines the input for Vsus notification. It is RB1 on PIC18 OLED EVK.
Please check the schematic in section 3 for details.
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Listing (3) defines self_power to zero to avoid compilation error. We have to keep
it for usb9.c.

Listing (4-5) defines the major difference for hardware. Visual indicator is
allowed with the application. There is a tri-color LED onboard for this. The green,
red, and blue components are wired to RC3, RC7, and RC6 respectively with the
current source controlled by RAS. Right now it is the green and red component
chosen for blinking upon successful Bootloader connection. You may try to change
this for different visual effect.

Listing (6) marks a major difference for PIC18 OLED EVK with Microchip’s demo
board. First, it is required to match pin RC3 and RC7 with TRISC=0b01110111.
If it is going to be RC7 and RC6 for Listings 4-5, we need to change TRSIC to a
binary value ‘Ob00111111’ for outputs. Second, because there is a source current
control by RA5, we have to set it an output low to open the current source. Here
comes the syntaxes TRISAbits.TRISA5 = 0 and LATAbits.LATAS = 0.

iii.  Finally, the source code main.c was modified for PIC18_OLED_EVK.
Search the keyword “PIC18_OLED_EVK” over main.c it is not surprised
to find just slight modification has been made next to
PIC18F87]50_FS_USB_PIM, which is the original hardware for a
Microchip’s module.

Feel free to make changes for a different visual effect by using different LED
colors under io_cfg,h.

Upon a successful program compile, follow this procedure to reload the Bootloader:

1. Install batteries and remove any USB cable connected to PIC18 OLED EVK.

2. Connect a PICKit3 or ICD3 programmer and program the MCU.

3. Unload the programmer from Programmer menu with
Programmer—Select Programmer—None.

4. Remove PICKit3/ICD3.

5. Finally connect a USB cable to PIC18 OLED EVK and launch
HIDBootLoader.exe from CD-ROM:\Firmware\USB Device -
Bootloaders\HID - Bootloader.
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2.3.1b USB HID Joystick Demo

Demo location - CD-ROM:\Firmware\USB Device - HID - Joystick\Firmware, and
the name of project is

USB Device - HID - Joystick - C18 - PIC18F67]50 OLED EVK.mcp

This demo was modified from the original joystick demo for PIC18F87]50 PIM at
C:\Microchip Solutions v2010-08-04\USB Device - HID - Joystick.

The same joytester.exe is used for testing the joystick function.

If you are using a Bootloader, you may directly download the hex code

“USB Device - HID - Joystick - C18 - PIC18F67]50 OLED EVK.hex” which is located at
the project directory. Follow the same procedure as “HOLDING PWR[PLAY” key
and “PRESS RESET”. Connect PIC18 OLED EVK to HIDBootLoader.exe, browse to
USB Device - HID - Joystick - C18 - PIC18F67]50 OLED EVK.hex and click
Program/Verify.

Reset the board and launch joytester.exe. Now you will be able to adjust the
position of the red dot by the 5-way joystick onboard.

Read dot is following
the 5-way joystick

- [x]

- tanufacturer ID: 0408

Product 1D: Q05
/ Product Hame: Microsoft PC-ovstick driver
Regkey: DINPUT.DLL

OEkfwinD:
# 1ange: 0 to 65535
Y 1ange: 0 to 65535
|Z range: 0to 65535
Murnber of buttans: 13
Penod range: 10 to 1000
R range: 0 to BEG35
U range: 0 to BB&35
|% range; Oto BRG3R
Capabhilities: 51

haz 2

haz R

hasz POV

hag POV 4 dir
M aximum axes: B
Mumber of axes: 4
M axirmunn butkans: 32

™ Paint of Yision

17407

Buttons

ECEEEEEEER
123 45678310

] 327EF
| 32767
U I ] 0
W[ ] 0

B Eror none CL

>

More free products
& Google Translator Interface
!!} Transfer points between Google E arth and GPS
{E GPS Converter - Multiformat converter
@ Global Weather 30 3
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Turning to the source code, under the workspace there are only three files to be
modified although the whole USB stack looks daunting.

1. HardwareProfile.h :

A new definition for PIC18 OLED EVK has been added under _ 18CXX section.

#include "HardwareProfile - PIC18F67]50 OLED EVK.h"

2. HardwareProfile-PIC18F67]50 OLED EVK.h :
This header file specifies if the program is compiled for Bootloader or an
external programmer, pinouts, clock frequency, as well as the keyword
PIC18_OLED_EVK as a signature of our hardware in main.c

3. main.c:

Add new hardware side-by-side to PIC18F87]50_PIM making use of the
keyword PIC18_OLED_EVK. Modifications to sw3 to sw_left and joystick(void)
function also made for different response to joytester.exe.

4. rm18f67j50Ikr:
Not really any change to the original
linker script but only the name change
from p18f87j50 to p18f67j50 as they
share the same memory footprint.

These are the only changes made to fit
our particular hardware design. The
same method applies to examples

below.

# USB Device - HID - Joystick - C18 - PIC18F67.J50 OLED E

File Edit Wiew Project Debugger Programmer Tools  Configure
D = 7
Release ¥ ' & & B @@ & Iﬁl@|
Checksum: 0xe559 |

M USB Device - HID - Joystick - €18 - PIC.... [= |[B][X]

= D USB Device - HID - Joystick - C18 - PIC18F67150 l:lll
= (23 Source Files
LISE Stac
usb_device.c
usb_Function_hid.c
usb_descriptors.c
= [Z2 Header Files
= [:I Zomman
Caompiler b
[F] cenericTyneDefsh 2
HardwareProfile - PIC1BFE7150 OLED EVE.h
HardwareProfile.b
=4 5B Sback 1
5] ushuh

0] usb_ch9.h

usb_common.h

usb_device b

usb_Function_hid.h

usb_hal.h

usb_hal_pic18.h
usb_config.h

(23 object Files

Ea Library Files

= L“[:unh:u;m_
(2 rm1sfe7is0. ke 4

[ Cther Files

o o ) e ) [ A
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2.3.1c USB MSD Card Reader Demo

Demo location - CD-ROM:\ Firmware\USB Device - Mass Storage - SD Card
reader\Mass Storage - SD Card Reader - Firmware, and the name of project is

USB Device - Mass Storage - SD Card reader - C18 - PIC18F67]50 OLED EVK.mcp

If you are using a Bootloader, you may directly download the hex code

“USB Device - Mass Storage - SD Card reader - C18 - PIC18F67]50 OLED EVK.hex”
which is located at the project directory. Follow the same procedure as “HOLDING
PWR/[PLAY” key and “PRESS RESET". Connect PIC18 OLED EVK to
HIDBootLoader.exe, browse to USB Device - Mass Storage - SD Card reader - C18 -
PIC18F67]50 OLED EVK.hex and click Program/Verify. This procedure is the same
as that of section 2.1.1 so I am not repeating here.

There is nothing [ have touched on the USB Stack and MDD File System. Similar to
previous demo, the only files to be modified are HardwareProfile.h, a new header
HardwareProfile-PIC18F67]50 OLED EVK.h, and slight modification to main.c and
rm18f67j50_SD_Reader.lkr linker script.
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2.3.1d USB CDC Demo

Demo location - CD-ROM:\ Firmware\USB Device - CDC - Basic Demo\CDC - Basic
Demo - Firmware, and the name of project is

USB Device - CDC - Basic Demo - C18 - PIC18F67]50 OLED EVK.mcp

If you are using a Bootloader, you may directly use the hex code
“USB Device - CDC - Basic Demo - C18 - PIC18F67]50 OLED EVK.hex”

This demo allows the device to appear like a serial (COM) port to the host. In
order to run this demo first compile and program the PIC18 OLED EVK with
either Bootloader or PICKit3/ICD3. Then, attach the device to the host. If the host
is a PC and this is the first time you have plugged this device into the computer
then you may be asked for a .inf file located at the path

CD-ROM:\ Firmware\USB Device - CDC - Basic Demo\inf.

The baud rate is 19200bps 8-n-1 with no flow control. Use any COM port program
like HyperTerminal There are two tests to performed:

1. Press key 2 from PIC18 OLED EVK’s keypad. HyperTerminal will respond
with a string “Button Key 2 Pressed -

2. Input any key from the PC’s keyboard. PIC18 OLED EVK will echo the input
with ASCII+1, therefore a letter ‘a’ will echo a letter ‘b’ and so on.

Below shows a screen shot as I pressed twice on PIC18 OLED EVK'’s key 2 and
clicked ‘abcdefg’ from the PC’s keyboard.

“& Test CDC Demo - HyperTerminal

It IS the functlon VO]d File Edt View Call Transfer Help

ProcesslO(void) to specify such be 25 08

string. If you need to change this text, | [, tton Key 2 Pressed —

go ahead to ProcessIO(void) under Egé;gghkev 2 Pressed —

main.c B

Connected 0:01:20 Auto detect 19200 5-M-1 UM
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2.3.1e Displaying primitive graphics on 1.5” OLED color display

Demo location - CD-ROM:\ Firmware\ OLED Keypad Demo, and the name of project

is OLED Keypad Demo.mcp

If you are using a Bootloader, you may directly use the hex code
“OLED Keypad Demo.hex” to view this demo.

User interaction is allowed to show different
primitives including rectangles, bevels, arcs,
picture and font drawing on the OLED display
with different click action to the 5-way joystick.

o

.
HELLO WORLD

Table below summarizes the key action for individual display on OLED

5-way joystick Numberic keypad Display
Left Line demo
Center down Arc demo
Down Circle demo
Right Bevel demo
Up Clear screen with pure yellow
ESC Fill bevel
* Print “HELLO WORLD”
# Put an image on OLED
1 Bar demo
PWR|PLAY Long press to put the device in
sleep mode, draining 20-30uA

Because the original Graphics library provided by Microchip does not support
C18 devices, a custom made primitive.c and SSD1355.c driver have been
developed and all source code is included in the accompany CD-ROM.

The full source code is included in the folders CD-ROM:\ Firmware\OLED Driver
and CD-ROM:\ Firmware\ keypad Driver for the OLED and keypad drivers,
respectively.
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Chapter 3. Hardware

This chapter provides an overview of the PIC18 OLED EVK hardware.

3.1 Block Diagram

262k OLED color
display

RD[0:7], WR, RD, CSZ, RGZ,
Buzzer RB2, RG1, & RF2
RGO RE[3:6], RB[3:7) k——=y| Keypad and
joystick
EEPROM PIC18F67]50
RC3, RC7, Tri-color LED
MicroSD RC6, RA4 [
Socket kC———">{ SPI1, RA4,RF7
32.768kHz ke . USB mini-B
clock crystal K——>1 T105L:T1050 p+/b receptacle
ﬂ VBus
Backup battery
For RTC 23V 3.3VLDO
. Regulator
(XC6206)
ﬁBatt or Vaus
Batt
up to 4.5V MOSFET
switch
(IRF7410)
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3.2 Board Layout
Figure below identifies the key hardware components for the kit.

Mfaséedovvcone@adoe/sddoel?
N L e T s |
J .
PICIBUSE OLED EUK ReviE
i TechToys. comhk o |
o e MlRGs Reser ved ® L

-

Ref | Component Schematic Designator
1 USB Mini-B receptacle ]2
2 IRF7410 MOSFET U2
3 XC6206-3.3V LDO Page 1 U3
4 CR1220 coin cell holder BT1
5 3*AAA battery holder BT2
6 Test Point for battery voltage J5
7 PIC18F67]50 MCU U1l
8 2.54mm 6-pin header for ICSP Page 2 J1
9 Reset Key SW1
10 | FP6736 boost DC-DC Page 3 U4
11 | OLED display J3
12 | Buzzer U5
13 | Keypad & 5-way joystick S1 & SWJ2:15]
14 | Tri-color LED Page 4 D7
15 | 16Mbits EEPROM U6
16 | MicroSD socket J4
17 | 22x2 2.00mm receptacle Page 5 JP1
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MCU

3.3 Map of connection
Peripherals
Pin # Name OLED Keypad | Buzzer | Tri-color | MicroSD | EEPROM | Expansion
LED port
1 | RE1/PMWR v v
2 RE0/PMRD v v
3 | RGO/ECCP3 N V
4 RG1/TX2 v
5 RG2/RX2 v
6 | RG3/PMCS1 N
/P3D

7 MCLR MCLR is connected to only J1 for MCU reset
8 | RG4/PMCS2 v ] | | | | | v
9 VSS GND
10 VDDCORE Connected 10uF ceramic capacitor C13
11 RF7/SS1 v V
12 | RF6/AN11 N
13 | RF5/AN10 N
14 D+ To USB Mini-B receptacle only
15 D- To USB Mini-B receptacle only
16 RF2 v ] | | | | |
17 VUSB To VDD (3.3V) bypassed with 1uF and 0.1uF ceramic capacitors
18 ENVREG To VDD (3.3V) bypassed with 1uF and 0.1uF ceramic capacitors
19 AVDD To VDD (3.3V) bypassed with 1uF and 0.1uF ceramic capacitors
20 AVSS GND
21 | RA3/Vref+ | | [ | | | V
22 RA2/AN2 AN2 is connected to a potential divider for battery measurement
23 RA1/AN1 v
24 RA0/ANO V
25 VSS GND
26 VDD To VDD (3.3V) bypassed with 0.1uF ceramic capacitor
27 RA5/AN4 N
28 RA4 v v
29 T10SI To 32.768KHz crystal for Real-Time-Clock applications
30 T10SO To 32.768KHz crystal for Real-Time-Clock applications
31 RC6/TX1 v V
32 RC7/RX1 v V
33 | RC2/ECCP1 V v
34 | RC3/SCK1 V v v
35 RC4/SDI1 V v v
36 | RC5/SDO1 v V v
37 RB7/PGD V RB7/PGD is used for ICSP port J1 as well
39 CLKI 12 MHz crystal
40 CLKO 12 MHz crystal
41 VSS GND
42 RB6/PGC N RB6/PGC is used or ICSP port]1 as well
43 RB5/KBI1 N v
44 | RB4/KBIO N V
45 RB3/INT3 N V
46 | RB2/INT2 V V
47 RB1/INT1 INT1 is also used to detect USB cable insert for a low-to-high transition N
48 RBO/INTO v INTO is connected solely to SW2 for a stand-alone tact switch V
49 | RD7/PMD7 v v
50 | RD6/PMD6 v v
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3.3 Map of connection (continued)
Pin # Name Peripherals Expansion
LED Keypad | Buzzer | Tri-color | MicroSD EEPROM port

51 | RD5/PMD5 v V
52 | RD4/PMD4 v v
53 | RD3/PMD3 v V
54 | RD2/PMD2 v V
55 | RD1/PMD1 v v
56 VSS GND
57 VDD VDD (3.3V)
58 | RDO/PMDO v ] | | | | v
59 RE7/ECCP2 RE7 is also connected to Q3 for battery measurement trigger V
60 RE6 v
61 RE5 v
62 RE4/P3B V v
63 RE3/P3C V v
64 | RE2/PMBE V v
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