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Example of Developing Program USB HID of

PIC18F4550 by EasyHID

EasyHID 1is Programmer device that supports program
development of Microcontroller in the series of PICI18F
concerning USB HID; 1t supports the operation with PIC18
Microcontroller version that has included Module USB
(Universal Serial Bus) internal MCU such as PIC18F2550,
PIC18F4550, and etc. This program has capability to easily
create Source Code that is the function of USB HID Device on
both sides of Microcontroller and computer PC. On the side of
Microcontroller, the program creates Source Code by BASIC
Language (Basic Pro Compiler); on the side of computer PC,
user can choose the preferable format of Source Code to be
Visual Basic Language or Visual C++ Language or Delphi
Language. So, 1t saves much time and reduces many procedures
to develop program for Function USB HID; moreover, it reduces
many procedures and much difficulty in developing program.
User can refer following examples to learn the method and
procedure for using this FEasyHID Programmer to be tool for
developing program;

How to install Program

1. Open Folder EasyHID and double-click Icon File SETUP; it
starts installing the program by showing the window
Welcome. Then, click Next as shown in the picture below.

‘Wielzome tothe EazyHID Setup program. This
program will inztall EazyHID on wour computer.

USB Dewvice -
Generating |

©

[t iz strongly recommended that you exit all wWindows programs
befare running thiz Setup pragran.

Click Cancel to guit Setup and then cloze any programs you
have wnning. Click Mesxt to continueg with the Setup program.

WARMIMG: Thiz program iz protected by copyright law and
international treaties.

[Inauthaorized reproduction or diztribution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted to the maximum extent poszible under law,

© © ©

Cancel
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2. After clicked Next, program shows window Software License
Agreement that 1s condition and agreement for using
program; in this case, click Yes to accept the conditions
and agreement as shown in the picture below;

Software License Agreement E|

Pleaze read the following Licenze Agreement. Press the PAGE DOWH key to zee
the rest of the agreement.

License Agreement s

Pleaze read the following carefully before uging this software. By inztaling the software
wou are agreeing to be bound by the following terms and conditions. Please note that thiz
Software Package is not copypright free. [F pou wish to redistribute thiz Software Package
or make it available for download wia the Intermet or World Wide \Web MWW, you must
cantact Mecanique UK. first and obtain permizsion.

However, you are welcome to distribute mcHID. Il with your software application without
paying a fee to Mecanique LIE if you are a private individual, commercial organization or
educational establishment.

Copuright

W

Do pou accept all the termsz of the preceding Licensze Agreement? [f pou choose Mo, Setup
will close. Toinstall EasyHID, wou must accept this agreement.

¢ Back ez Mo

3. After wuser accepted the conditions and agreements, it
starts installing the program instantly. In this case,
program forces user to choose the folder location to
install this program, it is more convenient to install the
program according to the Default value; so, click Next as
shown in the picture below;

Choose Destination Location

Setup will inztall EazyHID in the following folder.
. USB Dewice Toinstall to this folder, click Mext.

Generating | . ) .
d Toinztall to a different folder, click Browse and select another

folder.

Y'au can chooze nat ba install EaseHID by clicking Cancel to exit
Setup.

Destination Folder

C:%Program Files'MecaniquetE azyHID Browse...
¢ Back " Cancel

O
o
o
o
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4. Now, the program forces user to set Group position to
create icon for calling this program; in this case, user
should set the wvalue according to the standard Default
Value and then click Next as shown in the picture below;

Select Program Folder [‘5—<|

Setup will add program icons to the Program Folder listed below,
r'ou may type a new folder name, or select one from the exizting
USB Dewvice Folders list. Click Nexst to continue,

Generating |

Program Folders:

[

.-i'-.u:lmmlslratwe Toolz
abuC

Analog Devices Inc
Android SDE. Toals
Arduing

ATHMEL

Abrnel AYR Toolz
Atbollic bt

< Back l'l Cancel

5. Now, the Program starts installing files into computer,
please wait wuntil the process of installing files 1is
complete. Click Finish to finish the process of installing
program as shown in the picture below;

Setup Complete

Inztallation i now complete.

USE Dewvice
Generating |

Click. Finish o complete Setup.

©© OO0

()
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Example of using Program EasyHID to create Source
Code

When user has installed the program completely; next, it
calls and setup the program to create Source Code. In this
case, 1t illustrates procedures for developing Program HID of
Microcontroller No.PIC18F4550 by using the Hardware System of
Board ET-BASE PIC16/18F that 1is compatible with is used with
MCU No.PIC18F4550. It sets the function of USB to be HID to
communicate and command Microcontroller through computer PC.
It uses BASIC Language (Basic Pro compiler) to develop program
on the side of Microcontroller and it wuses Visual Basic
Language to develop program on the side of computer PC. 1In
this case, operation of this example program has been designed
to ON/OFF LED on board by computer PC. Meanwhile, it reads
value of pressing switch and reads Signal ANALOG from ADC to
display on the screen of computer PC. These are procedures for
using the program;

1. Call Program EasyHID; click Menu Start - Program -
EasyHID - EasyHID.

. Microsoft Update

3
@’ Set Program Access and Defaulks
w Windows Catalog

mLanais OT::_@ -

L_] Log Off Eakachai. .,

~
- %ﬁ
n%w.pﬁm-i Cffice ‘\\
L
ES— Im }chssnries b
S ) sriggtt 8 g
y  Docurments i) MickoCode Studio »
E&
— 3
= f‘ Settings
=y it
u J
% /- Search ‘ﬁ
[¥ud
[=]
= tj/ Help and Support \\ ’,‘r
- -
iy -

& .'5 Run... T
"
=
[=]
=
=

Eﬂl Turn COFF Computer, ..
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2. When program starts running, window EasyHID Wizard
appears and user has to setup values; Company Name,
Product Name, and Serial Number as required. Finally,
click Next as shown in the example below.

=% EasyHID Wizard

EasyHID is designed to provide a simple solution to the problems normally
associated with implementing USB communications between a PIC microcontroller
and Personal Computer (PC.

EasyHID is used to create two program templates, ready for compiling, One
program is targetted for vour PIC microcontraller (the USE device), the other is
used on your PC (the USE host),

Please enter your carmpany and product name, The company and product name
strings are randatory fields, The device serial number is an optional string
value and can be omitted.

Company Mame ET-BASE PIC16/18F DEMO |

Product Name | PIC18F4550 |

Serial Nurmber |Dl23456?89 |

Coo Do |

3. Now, Program forces user to setup Vendor ID and Product
ID of USB device that user requires creating; in this
case, user has to setup the wvalues according to the
Default Values of the program. Finally, click Next as
shown in the picture below;

4 EasyHID Wizard

Fleasze enter a valid Wendor ID {(VID) and Product 1D (PID).

Vendor ID0 (6017
Product ID | 2000 W

If you intend to ship a USE device you need an official USBE Yendor ID, which is
unique throughout the warld, Vendar ID's are assigned by the USE implementers
forum at www ush.org, Use the default values above FOR TESTIMG QMUY

Alternatively, Mecanique own a USE ¥Yendor ID and can provide an
individual or a company with a set of product ID's at very low cost. This
means that your product can he shipped world wide with a guaranteed
unique and unambiguous ¥ID and PID combination.

) Purchase a unigue set of Products IDs so that I can distribute my product...
O Tell me more about using Yendor and Produck 10's...

B e TN

ETT CO..LTD -5- WWW.ETT.CO.TH



Example of Developing Program USB HID of ET-BASE PIC40/PIC18F4550 (ICD2 E-“—-“-

4. Now, Program forces wuser to setup the communicating
specifications of USB HID or Device that user will be
created by Microcontroller PIC18F4550. Theses
specifications are referred and used to create Source
Code according to the following values;

®* Polling Input: It is Time Cycle to ask for data from
USB Device of USB Host; in this case, it 1is set as
10mS.

® Polling Output: It is Time Cycle to send data from
USB Host to USB Device; in this case, it 1is set as
10mS.

® Bus Power: It is value of Current that USB Host will
supply to USB Device through Connector USB; USB Host
can supply 500mA Current at the maximum. In this
case, 1t is set as 100mA Current and is multiplies by
2; so, it 1is set as 50.

* Buffet Input and Buffet Output: Normally, it can be
set to be 64 Bytes at the maximum; in this case, it
is set to be 3Byte according to the objectives. It
initially designs the operational structure of HID as
follows;

O The first byte is contained the wvalue of ADC (O..
255).

O The second byte is contained the wvalue of Switch
(0O = SW Press, 1 = SW Release).

O The third byte is contained the wvalue of LED (0 =
LED OFF, 1 = LED ON).

% EasyHID Wizard

The input polling interval is used by the host to request data from a USE device.
The autput palling interval is used by the host to send data to a USE device. Bus
power is the maximum power consumption (x2) of the USE device on the bus,

Polling {Input) |10 ms - host requests data from a USE device {max latency)
Polling {Qutput) (10 ms - host sends data to a USE device {max latency)
Bus Power =0 X2 mb

The input buffer {report) is sent by a USE device when requested to do so by the
haost, The autput buffer (repart) is sent by the host to a2 USE device,

Buffer {Input) |3 bytes - USE device to host {64 bytes max)

Buffer {Output) 3 bytes - host to USE device (64 bytes max)

If you are unsure about the correct values to enter, use the
recommended defaults. Defaults
T ()
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5. Now, program forces user to setup Project Name and
Location for storing the created file, including
language format of Source Code that will be created by
Program EasyHID. In this case, Program EasyHID creates
Source Code 1in both parts of Microcontroller and
program to command computer PC. It has to setup values
as follows;

* Project Name and Location
O Set Project Name as PIC18F4550_ USBHID
O Set location as C:\\

® Set USB Device Compiler as BASIC Language (PIC Basic
Pro Compiler) for PIC18F4550; so, it has to set
values as follows;

O Set Compiler as microEngineeringLabs PICBASIC PRO
O Set Microcontroller as 18F4550

* Application Compiler
O Set Compiler as Microsoft Visual Basic 5.0

=% EasyHID Wizard

Project MName and Location

Project Name  |PIC18F4550_USBHID

Location |C:"~"~. | [Edit... ]

USB Device Compiler

Carmpiler |michEngineeringLabs PICBASIC PRO™ %

Microcontroller |18F455EI w

Use interrupts for USB servicing

Application Compiler

Carmpiler Microsoft Wisual BASIC 5.0 V|

<oack Y[ o> P _conen
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6. When user has set specifications completely, Program
starts creating Source Code instantly. In this case,
user has to wait until the program shows the message
“Generation Complete” and then click Finish as shown in
the picture.

% EasyHID Wizard

# % Generation Complete
Mo errars found

< Back Finish Cancel

7. Refer to the previous step; if there is no any error,
Program EasyHID creates Source Code completely
according to the setting conditions. In this case,
there are 2 sets of Source Code of program that have
been created; it belongs to PICBasicPRO and VisualBASIC
as shown in the example;
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& C:\PIC1BF4550_LISBHID Ead
File Edit Wiew Fawvorites Tools  Help a.

LE pSearch H_ Folders v

ey

File and Folder Tasks ES II‘;:,I PICBasicPRO

:3 Make a new Folder

ey

@ Publish this Falder ta the =
eh L#—r] VisualBASTC

! Share this folder

Other Places

Details

The part of Source Code that is BASIC Language (PIC Basic
Pro Compiler), Program EasyHID creates Source Code, including
the related File Library. The part of main File, it has
created and provided variable and sub-function to connect with
USB HID; in this case, there are 3 main functions as follows;

® USBINIT: This part initials the operation of MCU and USB
Hardware internal MCU.

® DOUSBIn: It is function in the part of receiving data HID
Packet from USB Host.

® DOUSBOut: it is function in the part of sending data
through HID Packet to Host.
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@ MicroCode Studio - PICBASIC PRO (DEMO_PIC1BF4550_USBHID. pbp)

© File Edit Wiew Project Help

BE 5
uo' {'/' .
M 3 - 0000 @@

DEMO_FIC13F4550_USBHID 1

DEFINE LOADER USED 1

USEBufferdizeMax COH 3 " maximum buffer size
USEBufferdizeTX CON 3 ' input
UdEBufferdizeRX COH 3 ' output

" the USE buffer...
USBBuffer VAR BYTE [USEBufferdizeMax]
U3BBufferCount VAR BEYTE

T kob sk ek ok ook ok ok b ok ook sb ok ok o sk ok o ok ob sh ok ok ook ob sk ok o sh ok sb b b s sk ok o ok oF sh ok ok sb ok oE ok ok o b ok ook ok ook ob ot
" #* main program loop — remember, you must keep the USH *

" #* connection alive with a call to USBSerwvice ewery couple #

" of millizeconds or so... *

T shakokakok ek ok bk s sk s ok sk st o sb sk sb sk ob ok ob ok ob ob ob ob ok ok b ok ok ok sk ok sk ok sk ok sk ok b ok ok ok b b sk ok bk ook ook ook o
USBINIT ' initiaslise USH...
Frogramitart:

GOSUB DoUZBIn

GOSUB DoUSBOut

GOTO Program3tart

L R b b b e R b b L R R

" * receive data from the USHE bus *

P dksboh ek b ob kb b ob b ok b oh sk b oh kb b sh sk ok shsh sk ok s sh b ok ook b ok ook b ok ook b ok ok ok b ok ok ok b ok sk ok b oh sk ok b

LoU3BIn:
UgEBufferCount = USBEBufferdizeRX ' R¥ buffer size
USBSERVICE ' keep connection alive
USBIN 1, U3BBuffer, USEButterCount, DoU3BIn ' read data, if available
RETURH

L R b b b e R b b L R R

(Gorins oue 25 )

PRS-

e

4

" * wait for USHE interface to attachk * 1

T shakokakokakok bk s sk sk ok sk ok sb sk sb sk sb ok sE ok ob ok b ok oF ok b ok b ok sk ok sk ok sk ok sk ok sk sk sk sk kb sk sk sk ok sk ook ook b ok o 3

DoU3BOut: §

USBBufferfount = USBBufferSizeTX ' T buffer size

USBSERVICE ' keep connection alive 4

USBOUT 1, UABBuffer, UBBButferCount, LDoU3BOut ' if bus available, transmit data 4
RETURH

4

\ /]
¢ I

() Ready =| tn21: col 30 1

DEFINE OSC 48
DEFINE LOADER USED 1

USBBufferSizeMax con 3 'maximum buffer size
USBBufferSizeTX con 3 'input
USBBufferSizeRX con 3 'output

' the USB buffer...

USBBuffer Var Byte[USBBufferSizeMax]
USBBufferCount Var Byte

Vo oAk A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak kX

1

* main program loop - remember, you must keep the USB *
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' * connection alive with a call to USBService every couple *

' * of milliseconds or so... %
Al R I b b b b b e b b b b b I e e b 2 b b b b b S b 2 b b b b b b b S b b b b b b b I e 2 b b b b b b b e 2 b b Y

usbinit ' initialise USB...

ProgramStart:

gosub DoUSBIn
gosub DoUSBOut

goto ProgramStart

LIS i e i b e d b e A b e b e A b b e B b i b B B b B B R e b R S b b S b A b

' * receive data from the USB bus *
| R b e b b b b b I I b b i b i b b b b b b b b b b I I b b b b i b b b b I b I b b b b b b i g
DoUSBIn:
USBBufferCount = USBBufferSizeRX 'RX buffer size
USBService 'keep connection alive
USBIn 1, USBBuffer, USBBufferCount, DoUSBIn 'read data, if available
return
' R e e i b b b I b b b b b b b A I 2 b b b b b S a2 b b b b b b S 2 b b b b b b A I 2 b b b b b b b e 2 b b 4
' * wait for USB interface to attach *
v R b R R I I i I e e R R I b i I I I e I I I I b b b I e e e b b b I b e I I b b b b I b 2 b b
DoUSBOut:
USBBufferCount = USBBufferSizeTX 'TX buffer size
USBService 'keep connection alive
USBOut 1, USBBuffer, USBBufferCount, DoUSBOut 'if bus available, send
data
return

This is an example of Source Code that is BASIC Language from
Program EasyHID.

The Source Code from Program EasyHID is incomplete
because it only consists of Dbasic functions for receiving-
sending data between HID Device and USB Host; but there is no
any part of checking conditions of data in Packets. So, user
has to add more conditions into this part by self to setup the
operation of program to run according to the objectives of
user.

Refer to the operational format of USBHID Device in this
example; 1t has set Microcontroller PIC18F4550 to detect and
wait for receiving Packet HID from USB Host; then, it checks
the detected data in the Packet to convert into condition for
controlling ON/OFF LED. Next, it reads value of ADC and checks
whether status of Push-Button Switch is pressed or released;
and finally, it converts the wvalue of ADC and Switch into HID
Socket to send to USB Host.

It uses signals in the part of Hardware I/0 of PIC18F4550
as follows;
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® RAO: It is used to be Function ADC to read the value of
voltage from the adjustable Volume. It sets the range
of 8Bit ADC from 0 to 255.

® RAl: It is used to Dbe Function Input Logic to read
status of SWl to check whether it 1is ©pressed or
released. In this case, 1t converts value into data
between 0O (pressed) and 1 (released).

® RA2: It is used to be Function Output Logic. It uses
LED to display the LOGIC result; in the case, “0” 1is
used for OFF LED and “1” is used for ON LED.

Refer to the operational conditions above, it has to set
Packet HID of USB; in this case, the USB Buffer is divided
into 2 sets. Firstly, it 1is used to receive data (DoUSBIn);
and secondly, it 1is used to send data (DoUSBOut). Moreover,
each USB Buffer has the same size of 3 Byte. User should set
the structure of data for each byte in Packet HID as follows;

®* The first byte contains the value of ADC that ranges from
0 to 255.

¢ The second byte contains the status of pressing Push
Button Switch that is in the range of 0 and 1. In this
case, “0” means that Switch is pressed; on the other
hand, “1” means that Switch is released.

* The third byte contains the Control Code for ON/OFF LED
that is in the range of 0 and 1. In this case, “0” is
used for OFF LED while as “1” is used for ON LED.

On the side of sending Packet HID, user has to set
Program to read value of ADC and SWl; next, it converts the
value into data and contains it in the first byte and the
second byte of USB Buffer, respectively. This Packet of
sending data ignores value of LED ON/OFF.

On the side of receiving Packet HID, it ignores wvalue of
data in the first byte and the second byte. In this case, it
only cares the value of data in the third byte; it checks
whether it is 0 or 1 and then it commands to ON/OFF LED
according to the receiving data from Packet HID.

User has to add more commands of program to setup the
operation of Pin RAO (ADC), RAl (Input Logic, value of SWl), and
RA2 (Output Logic, drive LED), including to the part of
checking data in Packet HID as shown in the example below;

DEFINE OSC 48
DEFINE LOADER USED 1

USBBufferSizeMax con 3 'maximum buffer size
USBBufferSizeTX con 3 "input
USBBufferSizeRX con 3 'output

' the USB buffer...
USBBuffer Var Byte[USBBufferSizeMax]
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USBBufferCount Var Byte

LR b B i b e S b e B b b A B i S b e b e I b R B B b S 2R R S B 2 B b b i 4

'* main program loop - remember, you must keep the USB i
'* connection alive with a call to USBService every couple *
'* of milliseconds or so... L3

LI I S i b e B b B b e S IR e I S b S R I b S S A S b S b I S b i S b I b I b e S b S b S b b S

usbinit ' initialise USB...

'Start of Initial ET-BASE PIC16/18F Hardware I/O

VR1 VAR PORTA.O 'VR1 = RA[OQ]

TRISA.0 = 1 'ADC=Input

DEFINE ADC BITS 8 'Set number of ADC bits
DEFINE ADC CLOCK 3 'Set clock source (rc = 3)
DEFINE ADC SAMPLEUS 50 'Set sampling time (uS)
ADCON1 = %00001110 'Only PORTA.0 is ADC input
SW1 VAR PORTA.1 'SW1 = RA[1]

TRISA.1 =1 'SWl=Input

LED var PORTA.2 'LED = RA[2]

TRISA.2 = 0 'LED=Output

HIGH LED 'Default LED = ON

'End of Initial ET-BASE PIC16/18F Hardware I/0

ProgramStart:

while ADCONO.1 'Wait conversation completed
wend

USBBuffer[l] = 0
else
USBBuffer[1l] = 1
endif
gosub DoUSBOut 'Send USB Packet Data

gosub DoUSBIn 'Read Update USBBuffer

if usbbuffer[2] = 0 then 'Update USBBuffer[2] to LED
low led

else
high led

endif

goto ProgramStart

ADCIN 0, USBBuffer[0] 'Read channel 0 to USBBuffer[0]

if SWl == 0 Then 'Put SW1 Result to USBBuffer[1l]

U R R I b I I I e i i e I I I i i I I R I S b i I 2 I I I b I I b b b b b e b i b b b 2 b i 4

LI I S I b e I b I b S IR e I I b S b S b S I I S b I S b I S b I S I b I b b b b S b S b S 2

'* wait for USB interface to attach &

'* receive data from the USB bus &

LI R 3 i i S I e I I b b b b M i e b b b b b b b S b b b b b b b b b b b b b b b b b I b b b b b b b b b 4

DoUSBIn:
USBBufferCount = USBBufferSizeRX 'RX buffer size
USBService 'keep connection alive
USBIn 1, USBBuffer, USBBufferCount, DoUSBIn 'read data, i1f available
return
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LI I b i b e I b R i b S R I R S b S S S R S b I S b I S b I b b I S I b b b b b S b S b S i

DoUSBOut:
USBBufferCount = USBBufferSizeTX 'TX buffer size
USBService 'keep connection alive

USBOut 1, USBBuffer, USBBufferCount, DoUSBOut 'if bus available, send
data
return

This example shows the BASIC LANGUAGE Code that has been
edited and added completely.

In case of using BASIC Language (PIC Basic Pro Compiler),
there is a part of CODE that is written by BASIC Language;
moreover, user has to setup Configuration wvalues to choose the
operation for MCU through File “C:\PBP\18F4550.INC”.

'ET-BASE PIC16/18F Hardware used X-TAL=8MHz
'Setup Clock Config —-> 8MHz/2=4MHz -> 4MHzxPLL (96MHz)->96MHz/2=48MHz

'Configl = 0x0E21 = 0000 1110 : 0010 0001
'Config2 = 0Ox1E26 = 0001 1110 : 0010 0110
'Config3 = 0x8000 = 1000 0000 : 0000 0000
'Config4 = 0x0081 = 0000 0000 : 1000 0001

'Confgi5 = 0xCOOF = 1100 0000 : 0000 1111
'Config6 = OxEOOF = 1110 0000 : 0000 1111
'Config7 = 0x400F = 0100 0000 : 0000 1111

'Start of Config ET-BASE PIC16/18F Hardware For PIC18F4550 USBHID Demo
NOLIST

ifdef PM USED

LIST

"Error: PM does not support this device. Use MPASM."

NOLIST

else

LIST

LIST p = 18F4550, r = dec, w = -311, w = -230, £ = inhx32

INCLUDE "P18F4550.INC" ; MPASM Header

__ CONFIG _CONFIG1L, PLLDIV_. 2 1L& CPUDIV_OSC1 PLL2 1L& USBDIV._. 2 1L

__CONFIG CONFIGlH FOSC HSPLL HS 1H & FCMEN OFF 1H& IESO OFF 1H

__CONFIG CONFIG2L _PWRT ON 2L& BOR ON 2L& BORV 0 2L& VREGEN ON 2L

__ CONFIG _( CONFIGZH WDT OFF "2H & WDTPS 32768 2H

__ CONFIG _( CONFIG3H CCPZMX OFF 3H& PBADEN OFF__ " 3H& LPTlOSC _OFF_ 3H& MCLRE_ON__. 3H
__CONFIG CONFIG4L STVREN ON 4L& LVP OFF 4L& ICPRT OFF 4L& XINST OFF 4L& DEBUG OFF 4L
__CONFIG CONFIGSL CPO OFF 5L& CPl OFF 5L& CP2 OFF 5L& CP3 OFF 5L

__ CONFIG _( CONFIGSH CPB OFF S5H& _CPD OFF 5H

__ CONFIG _ CONFIGGL WRTO OFF GL& WRTl OFF 6L& WRT2 _OFF_| 6L& WRT3 _OFF_| 6L

__ CONFIG CONFIG6H WRTB OFF 6H& | WRTC OFF 6H& | _WRTD OFF 6H

__CONFIG _CONFIG7L, EBTRO OFF 7L& EBTR1 OFF 7L& EBTR2 OFF 7L& EBTR3 OFF 7L
__CONFIG _CONFIG7H, EBTRB OFF 7H

NOLIST

endif

LIST

This example shows how to setup Configuration Bit for
PIC18F4550 of Board ET-BASE PIC16/18F.

In case of using PicKit2 to be programmer device, user
can check the Configuration value from the program in the step
of programming. If user has set the Configuration wvalue in
File ™“C:\PBP\18F4550.INC” correctly, the Configuration value
on the window program will be changed according to the setting
value instantly after loaded HEX into program. If it does not
match or user forgets to set the Configuration value in Source
Code, user can edit the new Configuration wvalue in the window
program of PICKit2 by self as shown in the example;
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"™ PICkit 2 Programmer EHEWS—_('

File  Device Family  Programmer  Toaols  Yiew  Help

FIC18F Configuration

Device: PIC18F4550 w Configuration:  OE21  1E26 8000 0081
COOF  EOQOF  400F

Uzer [Ds: FF FF FF FF FF FF FF FF

Checksum:  E34A

Hex file sucessfully imparted. Q MII:RI:‘II:HIP

[ ] WD PICKit 2
[ Read H Wit H Werify H Eraze H Blank. Check: ] E?QELH

Program Memory

Enable;
0000 bbb
0oL Dievice Configuration ‘Wwards may be edited here at the bit level. Refer to device datazheet for specific configuration bit functions.
anzi |:| = Unimplemented bit = Configuration bit. Click to toggle value.
0030 | Name Address Value Bit Edit \
oo4o 15 14 13 12 10 9
0050 Wi conFiG 300000  OE21 (o] [®] ][] . [1][1] |E| D |:| . |E| E E @ m
EE?E 15 14 13 12 ST
ooan || CONFI&2 300002 1E26 CICTE .|I|.|E| DD.@ EE.E
0090 15 14 13 12 ST
onan || conFigs 300004 8000 CICTEE] D [a][o] |E| D |:| D |:| D D D D
DuEn 15 14 13 12 10 4
EEpron| CONFIG4 300006 0081 C1CCE] D 1] |:| . |E| E |:| D E D m
Enabl 15 14 13 12 10 9
CONFIGS 300008  COOF HIEEE DDDD DDDD .m.m
oo FF
15 14 13 12 10 4
;E g CONFIGE 300004  EOOF ][] DDDD DDDD .m.m
20 FF 15 14 13 12 10 4
CONFIG7 30000C  400F B DDDD DDDD .m.mj

Window shows feature of the Configuration wvalues of PIC18F4550
of Program PICKit2.

How to develop Source Code of Visual Basic

The Source Code of Visual Basic is the same as the Source
Code that has been created by Program EasyHID; there is only
the main structure of program to communicate with
Microcontroller through USB HID. In this case, it consists of
declaring necessary variable and creating function to initial
and send/receive data. User has to write program to setup more
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operational conditions according to the objectives by self; in
this case, user cannot use the Source Code directly.

User has to <create Form to arrange Component for
communicating with user and write program to link conditions
of operation and display together by self. This Source Code 1is
just a tool that is used to communicate, send-receive data of
USB HID between USB Host of computer PC and Microcontroller
only.

i Project1 - Microsoft Visual Basic [design] - [MainForm (Code)]

() Bile Edt Yiew Project Format Debug Run Query Diagram Tools AddIns swindow Help

g-h-1 = #h » HMEEEREAL nr o

- T fos |

General - [

L3 ' vendor and product IDs —1{ [~ 55 Project1 (DEMO_PIC18F4550_USBHIL

A @ Private Const VendorID = 6017 =5 Foms
. _ B mMainForm (Formiain frm}

Drivate Const ProductID = 2000
I = =5 Modules
. HIDOLLInterFare (rcHIDINkerface. |
= Fate face.t
¥ & " read and write buffers
Private Const BufferInSize = 3
Drivate Const Bufferoutfize = 3
wy d Dim BufferIn(0 To BufferInSize) As Byte
= Dim BufferOut (0 To BufferQutSize) As Bvte
&=
L Lt T E e e L L
- " when the form loads, connect to the HID controller - pass
B~ " the form window handle so that you can receive notification
] ' events...

m Private Zub Form_Load() < I s
" do not removel — —
ConnectToHID (Me.hwnd)

End sub [MainForm Form |
Alphabetic Categunzed}
L T T e T = T T
. DrawMod 13- P ~
' disconnect from the HID controller... D::aStDI: D-SnIiDdW en =
L T T L T s oo
ravii
Private Sub Form_Unload(Cancel As Integer) | Enabled True
DigconnectFromHID HasDC True
End Sub OLEDropMode  0- Mone
PaletteMade 01 - Halftone
L L L e L Right ToLeft False
' a HID device has been plugged in... sl True
L T E T T T T T BlpoE
. LinkMode 0- None
Public sub onPlugged (Byval pHandle Az Long) ) LinkTopic Form1
If hidGetVendorID(pHandle) = VendorID And hidGetProductID(pHandle) = ProductID Then B Font
T #% YQUR CODE HERE ** Fant M5 Sans Serif
End If B Misc
End gub (Mame) MainForm v
Tk R ko AR E KRR R KA KA AR R R R R A A AR KRR KA A A AR KRR R A A A AR R (Name}
) Returns the name used in code ko identify an
" a HID device hasz been unplugged. .. abject,
L e T e e T T
) Form Layout x|
Public Sub OnUnplugged (By¥Val pHandle As Long)
If hidGetVendorID(pHandle) = VendorID And hidGetProductID(pHandle) = ProductID Then
T #% YQUR CODE HERE **
End If
End Zub
== \ LH [:]

' vendor and product IDs
Private Const VendorID = 6017
Private Const ProductID = 2000

' read and write buffers

Private Const BufferInSize = 3

Private Const BufferOutSize = 3

Dim BufferIn (0 To BufferInSize) As Byte
Dim BufferOut (0 To BufferOutSize) As Byte
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LI e A R I R I S b I S b I S b S I I S R I b S S e S S S b e S b I S b I S b S S I I S R I 2b S b S b

when the form loads, connect to the HID controller - pass
the form window handle so that you can receive notification
events...
U S S R R S R i I b b b e b b I 2 b b
Private Sub Form Load()

' do not remove!

ConnectToHID (Me.hwnd)
End Sub

LI I S e I I I I IR I S b I S b I S R I S I S I S R S b e S b S b e S b S b S b B b b I S R I 2b b b b S b

disconnect from the HID controller...
L b b b b b b b b b I b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i 4
Private Sub Form Unload(Cancel As Integer)
DisconnectFromHID
End Sub

LR R R R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AAAAAAAAAAAAAAAA AR AR A AR AR AR, K,k
|l

a HID device has been plugged in...
VhkhkhkkhkhkhkhhkhkhhkhhhhkhhdhkhhkhhkhhdhkhhhhkhhdhkhhkhhAhkhdhkhhkkhhkhkhkhkhrhkhhrhkkhhkhrhkkhkhrohrkhkhhkhkxkx
Public Sub OnPlugged (ByVal pHandle As Long)

If hidGetVendorID (pHandle) = VendorID And hidGetProductID (pHandle)

= ProductID Then
' ** YOUR CODE HERE **

End If

End Sub

U S S B i i e i I i I e b i b I I e i I b I e b I I b I S b b b b b R dh b b b i b b
!

a HID device has been unplugged...
Vhkhkkhkkhhkhkhhkhkhhhkhkhhkhhdhhhkhhkhhdhkhhkhhkhkhdhkhhkhhhkhdhkhhkhhkhkhkhkhrhkkhhrhkhkhkhrhkkhkhrhrkhkhhkhkxk
Public Sub OnUnplugged (ByVal pHandle As Long)

If hidGetVendorID (pHandle) = VendorID And hidGetProductID (pHandle)

= ProductID Then
' ** YOUR CODE HERE *#*

End If

End Sub

LI I S S S I I S b I S b I S b I S b I S e I S e b S b e b S e S b e S b I S b I S b B b b I S R I 2b b b S b

' controller changed notification - called
after ALL HID devices are plugged or unplugged

LI i b e A e I b e I IR I S I I b R I B e I b B 2 R S b e S b S b I b i b S b B R B b R B 2 S b i e

Public Sub OnChanged ()
Dim DeviceHandle As Long

get the handle of the device we are interested in, then set

its read notify flag to true - this ensures you get a read

notification message when there is some data to read...
DeviceHandle = hidGetHandle (VendorID, ProductID)
hidSetReadNotify DeviceHandle, True

End Sub

LI i e e b e A b e A b e i b B S b B A b I R I e B b S 2 e S b e B b S R B b b S b b R b B b e S i e
|l

on read event...
U S S R R S R i I b b b e b b I 2 b b

Public Sub OnRead (ByVal pHandle As Long)

' read the data (don't forget, pass the whole array)...
If hidRead(pHandle, BufferIn(0)) Then

' ** YOUR CODE HERE **

' first byte is the report ID, e.g. BufferIn(0)

' the other bytes are the data from the microcontrolller...
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Example of Developing Program USB HID of ET-BASE PIC40/PIC18F4550 (ICDZ)E-“"I
End Sub

U S S B i e I e i i R i I i I e b I e I I e i I b I b I I b e b b b b b I b b 2 b i b b
!

this is how you write some data...

LR b i b e b b e S b S I B b I S i S R I I e I S e I b e B b e I b S b A S IR S b B R b b B b R B b B b B b S

Public Sub WriteSomeData ()
BufferOut (0) = 0 !
BufferOut (1) = 10

first by is always the report ID
first data item, etc etc

' write the data (don't forget, pass the whole array)...

hidWriteEx VendorID, ProductID, BufferOut (0)

End Sub

This example shows Source Code of Visual Basic from Program
EasyHID.

Refer to the Source Code above, open Form that is a blank
form has not been arranged any Component yet;

in this case,
user should arrange and adjust the Component as shown in the
example.
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ET

i, HID:Demo ET-BASE PIC18F4550

%]

---------- Shape (LED)

CommandButton

(LEDCommand)

....... Timer (Timerl)

Shape (5W1)

;:-—Progressﬂar[ADC]

Properties - ADC x|

Properties - LEDCommand m

IADE ProgressBar - I LEDCommand CommandButtan -]
Alphabetic ]Categurized ] Alphabetic 1Categurized ]
LEDCommand | P
1-3D !
abC BackCaolar |:| 2HE000000FE:
0 - vbalignMone Zancel False
1-cc3h apkion |LED Cantral |
0 - cchone Causestalidation True !
(Mone) Defaulk False
0 - vbManual DisabledPicture  (Mone)
False DiownPickure (MNane)
495 Draglcon (MNane)
DragiMode 0 - Manual
1560 Enabled False
1255 Fank Caurier Mew
0 Height 495 ¥
(Mone) — ——
- ceDefaut
False
0 - co2LEDrophone {Timer1 Timer |- |
0 - ceCrignkationHorizonkal &lphabetic ] Categorized ]
Properties - LED x
Timer1
FED Shape - l True
Alphabetic 1Categnrized 1 -
1250
LED Left 2280
[T =Hs0o000005e: Tag
Backstyle 0 - Transparent Top 2040
BorderColor ] eHE00000052:
BorderStyle |1 - Solid ———
Bordertwidth |1 i
D.rachu:Ie 13 - Copw Pen 13 - Capy Pen
Fill Color [ ] BHODEDEDEDS: [ RHODEOEQEDE:
FillStyle 0 - Solid 0-said
Height 495 —
Inde:x
Left z2a0 1560
Shape 13- Circle T~ Rectardle
Tag [ .
TEIFI 240 1 9_ 2040 :)TH
Wisible True True
Widkh Glh 2055
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This shows how to set and adjust Component on Form of Visual
Basic.

After wuser has arranged Component on Form and adjusted
value of Component completely, user has to write Code to link
conditions of the operation together. Refer to the format in
the example; it uses CommandButton called LEDCommand to be
button to send Command ON/OFF LED on board. It operates in the
format of toggle; when user clicks the button, it reverses the
status of LED to be opposite of the current status. For
example, 1f it is in status OFF, it is reversed to the status
ON; on the other hand, if it is in status ON, it 1s reversed
to the status OFF. The value of data for Command ON/OFF LED is
contained in the third Buffer of Packet HID.

It uses Timer to be timing to send Status Refresh to
Microcontroller and then Microcontroller will echo with the
status of Switch SWl and value of ADC. When the
Microcontroller has echoed with data of Packet HID, program
detects and responds to the operation by function OnRead in
Public Sub OnRead(ByVal pHandle As Long); in this case, user
has to write program to setup conditions of the operation in
this function. It reads wvalue of data in the Packet; it
converts the wvalue in the first order into ADC for
ProgressBar; and it checks the wvalue in the second order to
display the status of Switch SW1l by Shape(SwW1). In this case,
it displays the operation by colors to notify user to know SW
is pressed or released.

Const InputON = &HFFO00&
Const InputOFF = &H80000004
Const OutputON = &HFF&
Const OutputOFF = &HFFFFF8

Green Color
Menu Color
Red Color

Menu Color

ETT CO..LTD -20- WWW.ETT.CO.TH



Example of Developing Program USB HID of ET-BASE PIC40/PIC18F4550 (ICDZ)E-“"I

' vendor and product IDs

Private Const VendorID = 6017
Private Const ProductID = 2000

' read and write buffers

Private Const BufferInSize = 3

Private Const BufferOutSize = 3

Dim BufferIn(0 To BufferInSize) As Byte
Dim BufferOut (0 To BufferOutSize) As Byte

LI I 2 2 e A I I I R e S b S b I S R I S I S b b S b e S S b e S b S b I S b B S b I b R I 2b b b S b

when the form loads, connect to the HID controller - pass

the form window handle so that you can receive notification
EVENES . - o

U S S e i I i I e b I e I I e I I b I e b I b e S I b b b b R dh b b b i b b

Private Sub Form Load()

ADC.Value = 0
SW1.FillColor = InputOFF
LED.FillColor = OutputOFF
ADC.Enabled = False
LEDCommand.Enabled = False

' do not remove!

ConnectToHID (Me.hwnd)

End Sub

LR R R R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AAAAAAAAAAAAAAAA AR AR A AR AR AR, K,k

' disconnect from the HID controller...
U S e b i i I I b b i b I b I I b b b b b b b b b b b b b e b b b b b b b b I b b b b b b b b I b b b b b b b b

Private Sub Form Unload(Cancel As Integer)
DisconnectFromHID

End Sub

U B i I i I I I i I e i I i i b i I e b I i I e b i b b b I b b b b I b b b I S b b b b dh b b b b b b i

' a HID device has been plugged in...

Vhkhkhkkhhkhhhkhhhkhkhkhhhhdhhhh bk hhdhkhhhhAhhhhhkhhhkhhkhhdhhhkhkhkhhkkhh ik hkhkhk ki hkhhkxk

Public Sub OnPlugged (ByVal pHandle As Long)

If hidGetVendorID (pHandle) = VendorID And hidGetProductID (pHandle)
= ProductID Then

' ** YOUR CODE HERE **
ADC.Enabled = True
LEDCommand.Enabled = True

End If
End Sub

LI I b e I b e I b e I IR S I S b S b I S e I S S 2 S b e b b S b e S b S b S b I b I b R S 2b b b b S

' a HID device has been unplugged...

LIRS b 2 b b R b b b I b b SR b b R b b IR b b R db b b b I 2 dh b IR b b R b b e b b b 2 I b e I b b b I b db b i SR I b b b i
Public Sub OnUnplugged (ByVal pHandle As Long)
If hidGetVendorID (pHandle) = VendorID And hidGetProductID (pHandle)
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= ProductID Then

' ** YOUR CODE HERE **
SW1.FillColor = InputOFF
LED.FillColor = OutputOFF

ADC.Enabled = False
LEDCommand.Enabled = False

End If
End Sub

LI i e e b e A b e A b e i b B b B R e S b e S b e S b e B b e B R b b b e b R b e S i e

' controller changed notification - called
after ALL HID devices are plugged or unplugged

L b i e b b e B b S b I A b I S i S R I e B b e S b e B b e B b B b I IR b R b R B b R b b b

Public Sub OnChanged ()

Dim DeviceHandle As Long
' get the handle of the device we are interested in, then set
its read notify flag to true - this ensures you get a read
notification message when there is some data to read...
DeviceHandle = hidGetHandle (VendorID, ProductID)
hidSetReadNotify DeviceHandle, True

End Sub

LR R R R AR A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AAAAAAAAAAAAAAAA AR AR A AR AR AR, K,k
1

on read event...
U S e b i i I I b b i b I b I I b b b b b b b b b b b b b e b b b b b b b b I b b b b b b b b I b b b b b b b b

Public Sub OnRead (ByVal pHandle As Long)

' read the data (don't forget, pass the whole array)...
If hidRead (pHandle, BufferIn(0)) Then

' first byte is the report ID, e.g. BufferIn(0)
the other bytes are the data from the microcontrolller...
' ** YOUR CODE HERE **

'lst Byte Data = ADC(0..255) Value
ADC.Value = BufferIn(l)

'2nd Byte Data SW1(0,1) Value

If BufferIn(2) = 0 Then
SWl1.FillColor = InputON
Else
SWl1.FillColor = InputOFF
End If
End If
End Sub

LI I a2 e A I e I b e I IR I S b I b S R I B e S b b R S b e S b S b S b S b S b I S b I b R I 2b S b S
]

this is how you write some data...
LIRS b 2 2 b b 2R I b b dh b b SR b b 2R b b dR b b S b b 2 b 2R dh b e IR b R I b b b b b I b e IR b b dh I b db b i 2R b b b b

Public Sub WriteSomeData ()

BufferOut (0) = 0 ' first by is always the report ID
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BufferOut (1) = 10 ' first data item, etc etc

' write the data (don't forget, pass the whole array)..
hidWriteEx VendorID, ProductID, BufferOut (0)

End Sub

LR R e i b S e b R A 2 R S b R S b R b b 4

'* Send Toggle ON/OFF LED *

Thhkhkhkhkhkkhkhkkhkhkhkhhkhkkhkhkhkkhkhkrhkxkkkx*k
Private Sub LEDCommand Click ()
BufferOut (0) = 0

If LED.FillColor = OutputOFF Then

LED.FillColor = OutputON

BufferOut (3) = 1 'Data ON LED
Else

LED.FillColor = OutputOFF

BufferOut (3) = 0 'Data OFF LED
End If

' write the data (don't forget, pass the whole array)...
hidWriteEx VendorID, ProductID, BufferOut (0)

End Sub

'250mS Trigger Update USB Data
Private Sub Timerl Timer ()

BufferOut (0) = 0

'Refresh LED Status to Controller
If LED.FillColor = OutputOFF Then

BufferOut (3) = 0 'Data OFF LED
Else

BufferOut (3) = 1 'Data ON LED
End If

' write the data (don't forget, pass the whole array)...
hidWriteEx VendorID, ProductID, BufferOut (0)

End Sub

'first by is always the report ID

'first by is always the report ID

This example shows Source Code of Visual basic
edited and changed completely.

When user compiles and run the program,
operating result as shown in the picture below;

that has been

it shows the
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= HID Demo ET-BASE PIC1BF4550  [X]

LED:RA[2] | LED Control |

wnen [
wenaor I

When user requires testing the operation of program, it
has to interface USB Cable to connect Board Microcontroller
“ET-BASE PICl6/18F(PIC18F4550) that has been programmed HEX
File from Basic PRO Compiler completely; next, user can
control and command LED on board through this window program
instantly. When user pressed SW1l on board, user can see the
status of SW1 on the window program has been changed according
to pressing and releasing the Switch. In the meanwhile, when
user has adjusted the Resistor, the ProgressBar that displays
the value of ADC has been changed as well.
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