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THIVE DR GEE. F7AILIARDHBIZBRIE (£A 231 bXF) HNEVDOHNRLDE,
T4 LA Thid_Keyboard ] D YE AL
T4 )LE Thid_Keyboard IO HRIZ T4 LA TUSB I DYERK

T7ANDIAE—, USBIZBELGT7FAINEIE—LET (TADIRELTIETELNELDE)

I'C:¥Microchip Solutions v2011-12-05¥USB¥Device — HID — Keyboard¥Firmware ] h\5 . 74 LA Thid_Keyboard |IZ77 A JLEOE —
HardwareProfile.h

main.c

rm18f14k50.lkr

usb_config.h

usb_descriptors.c

I'C:¥Microchip Solutions v2011-12-05¥Microchip¥USB |/ 5, 74 JL% Thid Keyboard I[Z 774 JLEaE—
usb_device.c

I'C:¥Microchip Solutions v2011-12-05¥Microchip¥USB M5, 74 JL% Thid_Keyboard¥USB 2774 JLEaE—
usb_hal_local.h
usb_device_local.h

' C:¥Microchip Solutions v2011-12-05¥Microchip¥USB¥HID Device Driver |5, 74 JL4 Thid Keyboard |27 74 )LEIE—
usb_function_hid.c

' C:¥Microchip Solutions v2011-12-05¥Microchip¥Include M5 . Z# JL4 Thid_Keyboard JIZT77 A JLEaE—
Compiler.h

I'C:¥Microchip Solutions v2011-12-05¥Microchip¥Include Jh\ 5. 74 JLA Thid_Keyboard¥USB 12774 JLEaE—
GenericTypeDefs.h

' C:¥Microchip Solutions v2011-12-05¥Microchip¥Include¥USB 1hVi5, 74 L4 Thid_ Keyboard¥USB 12774 JLEFaE—
usb.h

usb_ch9.h

usb_common.h

usb_device.h

usb_function_hid.h

usb_hal.h

usb_hal_pic18.h

[MPLAB IDEJTT R VDR

[Project J*=a—M 5 Project Wizard |Z#2E)

1. TDevice:] CTPIC18F14K50 1% %R

2. TActive Toolsuite ] CMMicrochip C18 Toolsuite %8R

3. [Create New Project File ] T4 /L% Thid_Keyboard IRIZZ7 AL T4+ 774 JLThid_Keyboard.mcp 1 & TIRTF
4. TAdd existing files to your project]lEZE (AddZ& L%:LY)

MPLAB IDE M [Project |7 R, 74 L% Thid Keyboard IND*c *h *lkrlDI7AILERTVY &FOVT S B,
[Project VAR IIZT74IIL%E (R FCTEEBTRYA ITONET) RTINS,

1. 774ILDIEIE

2. ELR @21 )L) DE—R%ETRelease |29 %,

3. ELR@uMIVEE LS,

4. HEXZ 74 JLEPICIZEE AT
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J#J)L% Thid_Keyboard]
HardwareProfile. h

Keyboard. ¢

rm18f14k50. Ikr

usb_config. h

usb_descriptors. c

usb_device. ¢

usb_function_hid. ¢
Compiler.h

Thid_Keyboard¥USB]
usb_hal_local. h
usb_device_local.h
Gener icTypeDefs. h
usb. h
usb_ch9. h
usb_common. h
usb_device. h
usb_function_hid. h
usb_hal. h
usb_hal_pic18.h

774 IILDIEIE, THardwareProfile.h) #&HR

TJ74ILDIEE. TKeyboard.cl] 258

AAVMTINDERE

11 //Boot loader

12 //CODEPAGE NAME=vectors START=0x0 END=0x29 PROTECTED

13 //CODEPAGE NAME=bootloader START=0x2A END=OxFFF PROTECTED
14 //CODEPAGE NAME=page START=0x1000 END=0x3FFF

15

16 //Application

17 CODEPAGE NAME=boot START=0x0 END=Ox1F PROTECTED

18 CODEPAGE NAME=vectors START=0x1000 END=0x1029 PROTECTED
19 CODEPAGE NAME=page START=0x102A END=0x3FFF

AT RDEHE, TKeyboard.c)] 7—9 2 — SR

173 #define USER_SET_REPORT_HANDLER USBHIDCBSetReportHandler
F=1&

173 //#define USER_SET_REPORT_HANDLER USBHIDCBSetReportHandler

flEAXE. R—U I BADEE

82 #define USB_POLLING

83 //t#tdefine USB_INTERRUPT
ErS
FlEAXZE. BlAHA R b ERADEE
82 //#define USB_POLLING

83 #define USB_INTERRUPT

ZEGL

T7AILISRADEE
247 #include ”. /USB/usb_device_local.h”

ZEGL
ZEGL

EEGL
ZEGL
EEGL
ZEGL
EEGL
ZEGL
EEGL
ZEGL
EEGL
ZEGL
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[HardwareProfile. h])
T7ALEREUTORNRICERZ S

/

FileName: HardwareProfile. h

#ifndef HARDWARE_PROFILE_H
#tdefine HARDWARE_PROFILE_H

/xrkkrkkx USB stack hardware selection options

//ttdefine USE_SELF_POWER_SENSE_I0
//#define tris_self_power TRISAbits. TRISA2
#if defined (USE_SELF_POWER_SENSE_I0)

#tdefine self_power PORTAbits. RA2
telse

#tdefine self_power 1

ftendif

//#define USE_USB_BUS_SENSE_I0
//#define tris_usb_bus_sense TRISAbits. TRISA1
#if defined (USE_USB_BUS_SENSE_I10)

// Input

// Input

#define USB_BUS_SENSE PORTAbits. RA1
ftelse

#define USB_BUS_SENSE 1

ftendif

/

/Hkkkkkk Application specific definitions

/

#tdefine DEMO_BOARD PIC18F_STARTER_KIT_1
#define CLOCK_FREQ 48000000
#tdefine GetSystemClock () CLOCK_FREQ

/*x SWITCH o/

#tdefine minitSwitchl () TRISCbits. TRISC4=1;

tdefine mInitSwitch2 () TRISCbits. TRISC5=1;

#tdefine mInitAlISwitches() mlInitSwitchl () :mInitSwitch2( ;
#tdefine swil PORTCbits. RC4

#tdefine sw2 PORTCbits. RC5

/*x LED *%/

#tdefine ledO1 LATBbits. LATB4

#define led02 LATBbits. LATBS

/%% 1/0 pin definitions %/
#tdefine INPUT_PIN 1
#define OUTPUT_PIN 0

ftendif

NS

S



[keyboard. c]

- FEBOITITERZ
BHDITND, 342 bR [/weeiier USB Cal Iback Functions skkikrtink/ | DRTETE. UTORARICEMRZ 5,

s FREBOITIZTDONT
BEAE

Tusb_config.h] ®™17347H. [#define USER_SET_REPORT_HANDLER USBHIDCBSetReportHandler] Z#{EIE L7V D,
T7AILDERENTIE. [// %% USB Class Specific Callback Function(s) *#+ LT, HB T/RLIZEI D% AAVMI>TEIE

BIEAE2
Tusb_config.h) M17347E. T#define USER_SET_REPORT_HANDLER USBHIDCBSetReportHandler] #a A > k7 L T
I'//#define USER_SET_REPORT_HANDLER USBHIDCBSetReportHandler 129 %7% 5

T7AILDEEHEAE, [// %k USB Class Specific Callback Function(s) *¥x |[LL T, i &HE TRLI-E 2 ZHIFR

2FY. lvoid USBHIDCBSetReportHandler(void) | D EA#1 & void USBHIDCBSetReportComplete(void) | D B #% Hll B&

#ifndef KEYBOARD_C
#tdefine KEYBOARD_C

/#% INCLUDES /
#tinclude <p18f14k50. h>

#include . /USB/usb. h”

#include “HardwareProfile.h”

#include ”. /USB/usb_function_hid. h”

/** CONFIGURATION /

// PIC18F14K50

t#ipragma config CPUDIV = NOCLKDIV , USBDIV = OFF, FOSC = HS

#ipragma config PLLEN = OFF, PCLKEN = ON, HFOFST = OFF, DEBUG = OFF

fioragma config PWRTEN = ON, BOREN = OFF, BORV = 30, MCLRE = ON

fipragma config FCMEN = OFF, IESO = OFF, WDTEN = OFF, WDTPS =1, LVP = OFF
t#ioragma config XINST = OFF, STVREN = ON, BBSIZ = OFF

#ipragma config CPO = OFF, CP1 = OFF, GPB = OFF, CPD = OFF

f#ioragma config WRTO = OFF, WRT1 = OFF, WRTC = OFF, WRTB = OFF, WRTD = OFF
#ioragma config EBTRO = OFF, EBTR1 = OFF, EBTRB = OFF

/** VARIABLES /
#fpragma udata
BYTE old_swl, old_sw2;

USB_HANDLE lastINTransmission;
USB_HANDLE lastOUTTransmission;

/** PRIVATE PROTOTYPES /

static void InitializeSystem(void):
void ProcesslI0(void);

void Userlnit(void);

void Keyboard (void) ;

BOOL Switch1lsPressed(void)
BOOL Switch2IsPressed(void) ;

void USBCBSendResume (void) ;
void USBHIDCBSetReportComplete (void) ;

/%% VECTOR REMAPPING /
#if defined (USB_INTERRUPT)

#pragma udata

void YourHighPriorityISRCode () ;

void YourLowPriorityISRCode () ;

#idefine REMAPPED_RESET_VECTOR_ADDRESS 0x00
#define REMAPPED_HIGH_INTERRUPT_VECTOR_ADDRESS  0x08
#idefine REMAPPED_LOW_INTERRUPT_VECTOR_ADDRESS 0x18

#pragma code REMAPPED_HIGH_INTERRUPT_VECTOR = REMAPPED_HIGH_INTERRUPT_VECTOR_ADDRESS
void Remapped_High_ISR (void)
{

_asm goto YourHighPriorityISRCode _endasm

]

#oragma code REMAPPED_LOW_INTERRUPT_VECTOR = REMAPPED_LOW_INTERRUPT_VECTOR_ADDRESS
void Remapped_Low_ISR (void)

{

_asm goto YourLowPriorityISRCode _endasm

#pragma code
#oragma interrupt YourHighPriorityISRCode
void YourHighPriorityISRCode ()

USBDeviceTasks () ;
]
#pragma interruptlow YourLowPriorityISRCode
void YourLowPriorityISRCode ()



{
1
#tendif

/*x DECLARATIONS /
#oragma code

* Function: void main(void)

void main(void)
InitializeSystem() :

#if defined (USB_INTERRUPT)
USBDeviceAttach () ;
#tendif

while (1)
{

#if defined (USB_POLLING)
// Check bus status and service USB interrupts
USBDeviceTasks () ;

ftendif

// Application-specific tasks

// Application related code may be added here, or in the ProcessI0() function
ProcessI0() ;

/

* Function: static void InitializeSystem(void)

static void InitializeSystem(void)
UserInit(;
#if defined (USE_USB_BUS_SENSE_I0)
tris_usb_bus_sense = INPUT_PIN; // See HardwareProfile.h
#endif
#if defined (USE_SELF_POWER_SENSE_I0)
tris_self_power = INPUT_PIN; // See HardwareProfile.h
#endif

USBDevicelnit(); //usb_device.c. Initializes USB module SFRs and firmware variables to known states

}
/

* Function: void Userlnit(void)

void UserInit(void)

/x AHAR—FERE */

TRISA = 0x00;

TRISB = 0x00;

TRISC = 0xf0;

ADCONOb i ts. ADON = 0; //AD OFF

//Initialize all of the PUSH buttons & LED
mInitAlISwitches () ;

old_swl = swl;

old_sw2 = sw2;

led01
|ed02

0; //LED ON

0;

//initialize the variable holding the handle for the last
// transmission

lastINTransmission = 0;
lastOUTTransmission = 0;

]
/

* Function: void ProcessI0(void)

void ProcessI0(void)

// User Application USB tasks
if ((USBDeviceState < CONFIGURED_STATE) | | (USBSuspendControl==1)) return;

//Call| the function that behaves |ike a keyboard
Keyboard () ;



1
void Keyboard (void)
{
static unsigned char key = 4,
//Check if the IN endpoint is not busy, and if it isn't check if we want to send
//keystroke data to the host
if (IHIDTxHandleBusy (lastINTransmission))
i f (Switch2IsPressed()) //SW2 ON?
{

//Load the HID buffer
hid_report_in[0] = 0; //R-G, A, S,C, L-G A S C

if (swl=0){ //SW ON?
hid_report_in[0] = 0x02; //R-G, A, S, C, L-G, A S C

hid_report_in[1] = 0; //0x00

hid_report_in[2] = key++. //key 1
hid_report_in[3] = 0; //key 2
hid_report_in[4] = 0; //key 3
hid_report_in[5] = 0; //key 4
hid_report_in[6] = 0; //key b
hid_report_in[7] = 0; //key 6

//Send the 8 byte packet over USB to the host
lastINTransmission = HIDTxPacket (HID_EP, (BYTEx)hid_report_in, 0x08);

if(key == 40)
key = 4,

else

//Load the HID buffer
hid_report_in[0] ;
hid_report_in[1]
hid_report_in[2]
hid_report_in[3]
hid_report_in[4]
hid_report_in[5]
hid_report_in[6]
hid_report_in[7]
//Send the 8 byte packet over USB to the host

lastINTransmission = HIDTxPacket (HID_EP, (BYTE*)hid_report_in, 0x08):

e
0
0
0 //Indicate no character pressed
0;
0:
0
0
0

//Check if any data was sent from the PC to the keyboard device. Report descriptor allows
//host to send 1 byte of data. Bits 0-4 are LED states, bits 5-7 are unused pad bits
//The host can potentially send this OUT report data through the HID OUT endpoint (EP1 OUT)
//or, alternatively, the host may try to send LED state information by sending a
//SET_REPORT control transfer on EPO. See the USBHIDCBSetReportHandler () function
%f(!HlDRxHandIeBusy(IastOUTTransmission))

lastOUTTransmission = HIDRxPacket (HID_EP, (BYTE*)&hid_report_out,1); //Data is in the OutBuffer [0]

//Num Lock LED state is in Bit0
if(hid_report_out[0] & 0x01) //Make LED1 and LED2 match Num Lock state

led02 = 0; //LED2 On;
else
{
| led02 = 1; //LED2 Off
]
return;
1
/
* Function: BOOL SwitchllIsPressed(void)

BOOL Switch1lIsPressed(void)
{

if(swl 1= old_swl)

{

old_swl = swl; // Save new value
if(swl == 0) // 1f pressed
return TRUE; // Was pressed
1
return FALSE; // Was not pressed



/
* Function: BOOL Switch2IsPressed (void)

?OOL Switch2IsPressed (void)
&f(swz 1= old_sw2)

old_sw2 = sw2; // Save new value
if(sw2 == 0) // If pressed
return TRUE; // Was pressed
]
return FALSE; // Was not pressed
1
//
// Fxkxrxxnk05%¢ USB Class Specific Callback Function(s)
//
/
* Function: void USBHIDCBSetReportHandler (void)
*
* PreCondition: None
*
* [nput: None
*
* Qutput: None
*
* Side Effects: None
*
* Qverview: USBHIDCBSetReportHandler () is used to respond to
* the HID device class specific SET_REPORT control
* transfer request (starts with SETUP packet on EPO OUT)
* Note:

/
void USBHIDCBSetReportHandler (void)
{

//Prepare to receive the keyboard LED state data through a SET_REPORT
//control transfer on endpoint 0. The host should only send 1 byte,
//since this is all that the report descriptor allows it to send
} USBEPOReceive ((BYTE*)&Ctr | TrfData, USB_EPO_BUFF_SIZE, USBHIDCBSetReportComplete) :

//Secondary cal lback function that gets called when the above
//control transfer completes for the USBHIDCBSetReportHandler ()
void USBHIDCBSetReportComplete (void)
{
//1 byte of LED state data should now be in the CtrlTrfData buffer

//Num Lock LED state is in Bit0O
%f(CtrlTrfData[O] & 0x01) //Make LED1 and LED2 match Num Lock state

mLED_1.0n(); /MEET S &. CDITERDITZE. led0l = 0 D 14TICEE

mLED_2_On() ;
1
else

mLED_1_0ff(); //IBET B L. CDITERDITE. led0l = 1; D 14TICERE
} mLED_2_0ff () ;

//Stop toggling the LEDs, so you can temporily see the Num lock LED state instead

//0nce the CountdownTimerToShowUSBStatusOnLEDs reaches 0, the LEDs will go back to showing USB state instead
BlinkStatusValid = FALSE;

CountdownTimer ToShowUSBStatusOnLEDs = 140000;
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keyboard input report (8bytes)

Byte  Description
Modifier keys
Reserved

R IZENHF——FIT6/E

Modifier keys

Keycode

Bit

LEFT CTRL
LEFT SHIFT
LEFT ALT
LEFT GUI
RIGHT CTRL
RIGHT SHIFT
RIGHT ALT
RIGHT GUI

~Noah~hwN—=O

ID (Dec) ID (Hex) Name

HO4
HO5
HO6
HO7
HO8

T

=

~
OCOOWONHDNUTRWN—=-NK XS <C+®0O QT O>33 —X-——30M@ -0 QO T O

keyboard output report (1byte)

Bit Description
0 NUM LOCK
1 CAPS LOCK
2 SCROLL LOCK
3 COMPOSE
4 KANA
5to7 CONSTANT
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VATLYOY Y EERRTBGEEE, T—2L—FESBLT CONFIG ZEET D,
PIC18F13K50/14K50 Data Sheet  (DS41350C-page 20)

2.11 USB Operation
TABLE 2-4: LOW SPEED USB CLOCK SETTINGS DERESBI B L
TABLE 2-5: FULL-SPEED USB CLOCK SETTINGS DRESRI B &

[C:¥Program Files¥Microchip¥mplabc18¥v3. 40¥mpasm¥P18F14K50. INC] & U #k#%

IMPORTANT: For the PIC18 devices, the _ CONFIG directive has been
superseded by the CONFIG directive. The following settings
are available for this device

CPU System Clock Selection bits:
CPUDIV = NOCLKDIV No CPU System Clock divide
CPUDIV = CLKDIV2 CPU System Glock divided by 2
CPUDIV = CLKDIV3 CPU System Clock divided by 3
CPUDIV = CLKDIV4 CPU System Glock divided by 4

USB Clock Selection bit:

USBDIV = OFF USB clock comes directly from the 0SC1/0SC2 oscillator block: no divide
USBDIV = ON USB clock comes from the 0SC1/0SC2 divided by 2
Oscillator Selection bits:
FOSC = LP LP oscillator
FOSC = XT XT oscillator
FOSC = HS HS oscil lator

FOSC = ERCCLKOUT External RC oscillator, CLKOUT function on 0SC2
FOSC = ECCLKOUTH EC, CLKOUT function on 0SC2 (high)

FOSC = ECH EC (high)
FOSC = ERC External RC oscillator
FOSC = IRC Internal RC oscillator
FOSC = IRCCLKOUT Internal RC oscillator, CLKOUT function on 0SC2
FOSC = ECCLKOUTM EC, CLKOUT function on 0SC2 (medium)
FOSC = ECM EC (medium)
FOSC = ECCLKOUTL EC, CLKOUT function on 0SC2 (low)
FOSC = ECL EC (low)
4 X PLL Enable bit:
PLLEN = OFF PLL is under software control
PLLEN = ON Oscillator multiplied by 4
Primary Clock Enable bit:
PCLKEN = OFF Primary clock is under software control
PCLKEN = ON Primary clock enabled
Fail-Safe Clock Monitor Enable:
FCMEN = OFF Fail-Safe Glock Monitor disabled
FCMEN = ON Fail-Safe Clock Monitor enabled
Internal/External Oscillator Switchover bit:
[ESO = OFF Oscil lator Switchover mode disabled
[ESO = ON Oscil lator Switchover mode enabled
Power—up Timer Enable bit:
PWRTEN = ON PWRT enabled
PWRTEN = OFF PWRT disabled
Brown—out Reset Enable bits:
BOREN = OFF Brown-out Reset disabled in hardware and software
BOREN = ON Brown—out Reset enabled and controlled by software (SBOREN is enabled)
BOREN = NOSLP Brown-out Reset enabled in hardware only and disabled in Sleep mode (SBOREN is disabled)
BOREN = SBORDIS Brown—out Reset enabled in hardware only (SBOREN is disabled)
Brown-out Reset Voltage bits:
BORV = 30 VBOR set to 3.0 V nominal
BORV = 27 VBOR set to 2.7 V nominal
BORV = 22 VBOR set to 2.2 V nominal
BORV = 19 VBOR set to 1.9 V nominal
Watchdog Timer Enable bit:
WDTEN = OFF WDT is controlled by SWDTEN bit of the WDTCON register
WDTEN = ON WDT is always enabled. SWDTEN bit has no effect

Watchdog Timer Postscale Select bits:

WDTPS = 1 1
WDTPS = 2 1:2
WDTPS = 4 1:4
WDTPS = 8 1:8
WDTPS = 16 1:16
WDTPS = 32 1:32



WDTPS = 64
WDTPS = 128
WDTPS = 256
WDTPS = 512
WDTPS = 1024
WDTPS = 2048
WDTPS = 4096
WDTPS = 8192
WDTPS = 16384
WDTPS = 32768

HFINTOSC Fast Start-up
HFOFST = OFF
HFOFST = ON

MCLR Pin Enable bit:
MCLRE = OFF
MCLRE = ON

1:64
1:128
1:256
1:512
1:1024
1:2048
1:4096
1:8192
1:16384
1:32768

bit:
The system clock is held off until the HFINTOSC is stable
HFINTOSC starts clocking the CPU without waiting for the oscillator to stablize

RA3 input pin enabled; MCLR disabled
MCLR pin enabled; RA3 input pin disabled

Stack Full/Underflow Reset Enable bit:

STVREN
STVREN

OFF
ON

Stack full/underflow will not cause Reset
Stack full/underflow will cause Reset

Single-Supply ICSP Enable bit:

LVP = OFF
LVP = ON

Boot Block Size Select
BBSIZ = OFF
BBSIZ = ON

Single-Supply ICSP disabled
Single-Supply ICSP enabled

bit:
1kW boot block size
2kW boot block size

Extended Instruction Set Enable bit:

XINST
XINST

ON

Instruction set extension and Indexed Addressing mode disabled (Legacy mode)
Instruction set extension and Indexed Addressing mode enabled

Background Debugger Enable bit:

DEBUG = ON
DEBUG = OFF

Code Protection bit:
CPO = ON
CPO = OFF

Code Protection bit:
CP1 = ON
CP1 = OFF

Background debugger enabled, RAO and RA1 are dedicated to In-Circuit Debug
Background debugger disabled, RAO and RA1 configured as general purpose 1/0 pins

Block 0 code-protected
Block 0 not code-protected

Block 1 code-protected
Block 1 not code-protected

Boot Block Code Protection bit:

GPB = ON
GPB = OFF

Boot block code-protected
Boot block not code-protected

Data EEPROM Code Protection bit:

GPD = ON
GPD = OFF

Table Write Protection
WRTO = ON
WRTO = OFF

Table Write Protection
WRT1 = ON
WRT1 = OFF

Configuration Register
WRTC = ON
WRTC = OFF

Data EEPROM code-protected
Data EEPROM not code-protected

bit:
Block O write-protected
Block 0 not write-protected

bit:
Block 1 write-protected
Block 1 not write-protected

Write Protection bit:
Configuration registers write-protected
Configuration registers not write-protected

Boot Block Write Protection bit:

WRTB = ON
WRTB = OFF

Boot block write-protected
Boot block not write-protected

Data EEPROM Write Protection bit:

WRTD = ON
WRTD = OFF

Data EEPROM write-protected
Data EEPROM not write-protected

Table Read Protection bit:

EBTRO = ON
EBTRO = OFF

Block O protected from table reads executed in other blocks
Block 0 not protected from table reads executed in other blocks

Table Read Protection bit:

EBTRT = ON
EBTRT = OFF

Block 1 protected from table reads executed in other blocks
Block 1 not protected from table reads executed in other blocks

Boot Block Table Read Protection bit:

EBTRB = ON
EBTRB = OFF

Boot block protected from table reads executed in other blocks
Boot block not protected from table reads executed in other blocks




