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1 K&
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1.2 USB HID S## R A
Figure 1-1 &7~ M453 USB HID ## 4% 77 B DL S AE 6 S B {6 A 21 1 415

PC/Tablet

Output (x16)

Input (x8)
Keyboard Matrix

—> Debug Message

LEDx 3

USB HID Keyboard

Figure 1-1 M453 USB HID ##% 3 F] 75 B ]
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2 MA453 USB HID &5 ThEe & skl

It USB HID B#5L M 2 R H BT E M43 Rzl . Table 2-1 ¥8H T GPIO & HThaE 5
GPI1O A E -

ANO0013

GPIO & Theg [oF: S+ [GPIO By i ThAg o #R
PD.O BRI 0 | Quasi (In) PA.13 SRR 7 |Quasi (Out)
PD.1 BEAEMERA 1 | Quasi (In) PA.14 AR 8 |Quasi (Out)
PD.2 BASERES N 2 | Quasi (In) PA.15 PSR 9 |Quasi (Out)
PD.3 BRI 3 | Quasi (In) PC.8 AL MRS 10 |Quasi (Out)
PD.4 BASSEEHN 4 | Quasi (In) PC.9 SIS R 11 |Quasi (Out)
PD.5 AN 5 | Quasi (In) PC.10 AL 12 |Quasi (Out)
PD.6 BEALE MR 6 | Quasi (In) PC.11 AL MRS 13 |Quasi (Out)
PD.7 AR 7 | Quasi (In) PC.12 BEAH T 14 |Quasi (Out)
PB.9 BRI H 0 | Quasi (Out) | PC.13 SIS R IEHTHY 15 |Quasi (Out)
PB.10 SIS SEREHE Y 1 | Quasi (Out) | PB.4 Caps Lock LED | Output
PC.0 SIS ERER Y 2 | Quasi (Out) | PB.6 Num Lock LED Output
PC.1 B AEESH 3 | Quasi (Out) | PB.7 Scr Lock LED Output
PC.2 WIS H 4 | Quasi (Out) | PA2 UART 0 TXD Output
PC.3 A MERIH 5 | Quasi (Out) | PA3 UART 0 RXD Input
PC.4 AR 6 | Quasi (Out)

Table 2-1 & JILIfES GPIO f3{
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AR 16 R GPIO BRI MFRL, LK 8 R GPIO EHIZHFRA, KA1 16x8
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Figure 2-1 SR FRE L5 7 5 X L ]

4N, F 3 M GPIO & Ik 241 Caps Lock, Scroll Lock #1 Number Lock On/Off ;IR LED i &
EH], P 1 AR GPIO &Ik 24 UART () TXD J5 {5 B iU E ", Figure 2-2 N LED 5
UART [ BRI 87 B

Caps NumLk ScrLk UART
LED LED LED TXD
PB.4 PB.6 PB.7 PC.5

Figure 2-2 LED and UART % JI% i [
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3 USB HID %% %441t B8

3.1 ¥BRF

USB#ER 1) EF2 72 MU N R G S5 AME IR sh1E, BRI ER 28R Wbr &,
PR S AN, B a SR B AR B AT N i S AE USB SRAM HIEHRZEAE X, Jf
SER R4S PC 1) USB Host, 1 PC AT L7 %I, Figure 3-1 NFEREFHRAER.
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Figure 3-1 27K
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uint8_t volatile g u8EP2Ready = 0;
uint8 t g u8InitialBuffer = O;

extern volatile uint8_t Timerl_Int; // Timerl Interrupt flag
extern volatile uint8_t Timer2_Int; // Timer2 Interrupt flag

int32_t main(void)

{

/* Unlock protected registers */
SYS_UnlockReg();

/* Init Syetem */
SYS_Init();

/* Lock protected registers */
SYS_LockReg();

/* Init UARTO to show messages for debugging */
UARTO_Init();

printf("\n");

printf( +------m oo e e +\n");
printf("| NuMicro USB HID Keyboard Sample Code [\n");
Printf (- - - mm e m e e - +\n");

printf("PLL = %d MHz, HCLK = %d MHz.\n", CLK GetPLLClockFreq(),
CLK_GetHCLKFreq());

/* Init LED Control IO */
Init LED_Ctrl I0();

/* Init key IO for keyboard matrix */
Init_KEY_IO();

/* USB Device Open */
USBD_Open(&gsInfo, HID_ClassRequest, NULL);

/* Endpoint configuration */
HID Init();

June 20, 2016 Page 10 of 53 Rev 1.00
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USBD_Start();
NVIC_EnableIRQ(USBD_IRQn);

Init_SysTick();
Init_Timerl();
Init_Timer2();

/* Start to IN data */
g U8EP2Ready = 1;

while(1)
{
/* Key scanning */
if(Timerl_Int 1){
Timerl_Int = O;

/* Key processing */
if(Timer2_Int == 1){
Timer2_Int = 0;

Key Processing();

/* Update Key Code */
HID_UpdatekbData();

/* Initial Systick, Timerl and Timer2 */

KeyMatrix_ Output();

3.2 RGviiptk

EEBRFT, BN REHITHIHEE,

I, IF Hokoe s HY S BRI ThRE

B RGN PRIR R IEFE . (ERES FH B BE A I b

//*******************************

// Initial System
//

//*******************************

void SYS Init(void)

June 20, 2016
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{
/>|< ______________________________________________________________________________ */
/* Init System Clock WY
/* ______________________________________________________________________________ */

/* Enable Internal RC 22.1184 MHz clock */
CLK_EnableXtalRC(CLK_PWRCTL_HIRCEN_Msk);

/* Waiting for Internal RC clock ready */
CLK_WaitClockReady(CLK_STATUS HIRCSTB_Msk);

/* Switch HCLK clock source to Internal RC and HCLK source divide 1 */
CLK_SetHCLK(CLK_CLKSEL® HCLKSEL HIRC, CLK_CLKDIV@ HCLK(1));

/* Enable external XTAL 12 MHz clock */
CLK_EnableXtalRC(CLK_PWRCTL_HXTEN_Msk);

/* Waiting for external XTAL clock ready */
CLK_WaitClockReady(CLK_STATUS_HXTSTB_Msk);

/* Set Flash Access Delay */
FMC->FTCTL |= FMC_FTCTL_FOM_Msk;

/* Set core clock */

CLK_SetCoreClock(48000000) ;

/* Systick clock source from XHT */
CLK->CLKSEL@® &= ~(CLK_CLKSEL@® STCLKSEL_Msk);
CLK->CLKSEL® |= CLK_CLKSEL®_STCLKSEL_HXT;

/* Enable module clock */

CLK_EnableModuleClock (UART@_MODULE);
CLK_EnableModuleClock(TMR1_MODULE);
CLK_EnableModuleClock(TMR2_MODULE);
CLK_EnableModuleClock(USBD_MODULE);

/* Select module clock source */

CLK_SetModuleClock (UARTO_MODULE, CLK_CLKSEL1_UARTSEL_HXT, CLK_CLKDIV@ UART(1));
CLK_SetModuleClock (TMR1_MODULE, CLK_CLKSEL1_TMR1SEL_HXT, ©);
CLK_SetModuleClock(TMR2_MODULE, CLK_CLKSEL1_ TMR2SEL_HXT, ©);

June 20, 2016 Page 12 of 53 Rev 1.00
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CLK_SetModuleClock(USBD_MODULE, @, CLK_CLKDIV@® USB(2));

/* Enable USB LDO33 */
SYS->USBPHY = SYS_USBPHY_LDO33EN_Msk;

/>|< ______________________________________________________________________________ */
/* Init I/O Multi-function “
/* ______________________________________________________________________________ */

/* Set GPA multi-function pins for UARTO TXD(PA.2) and RXD(PA.3) */
SYS->GPA_MFPL &= ~(SYS_GPA_MFPL_PA2MFP_Msk | SYS_GPA_MFPL_PA3MFP_Msk);
SYS->GPA_MFPL |= (SYS_GPA_MFPL_PA2MFP_UARTO_TXD | SYS_GPA_MFPL_PA3MFP_UART@_RXD);

3.3 & UART
%58 UART 0 W24 115200, H{EFEFITENARE .,

void UARTO_Init(void)

{

¥ o o i * /
/* Init UART Y
/¥ e * /

/* Reset UARTO module */
SYS_ResetModule(UARTO_RST);

/* Configure UARTO and set UARTO Baudrate */
UART_Open(UARTO, 115200);

3.4 ¥ LED GPIO
W€ 3 GPIO & 241E Caps Lock, Scroll Lock 1 Number Lock On/Off JRZ LED K& /<42

il o

#tdefine CAPLED PB4
#tdefine NUMLED PB6
#tdefine SCRLED PB7
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extern volatile uint8_t LED_Status[2]; // LED Status
volatile uint8_t NumLk_flag = 0; // 1= Number Lock, ©= not

//*******************************

// Initial LED Control IO

//

// GPB.4 = CAPLED as Output mode, =1 LED off, ©=LED on
// GPB.6 NUMLED as Output mode, =1 LED off, ©=LED on
// GPB.7 SCRLED as Output mode, =1 LED off, ©=LED on

//*******************************

void Init LED Ctrl_IO(void)

{
/* Set PB.4 (CAPLED) as Output mode and High */
GPIO SetMode(PB, BIT4, GPIO MODE_OUTPUT);
CAPLED = 1;

/* Set PB.6 (NUMLED) as Output mode and High */
GPIO_SetMode(PB, BIT6, GPIO MODE_OUTPUT);
NUMLED = 1;

/* Set PB.7 (SCRLED) as Output mode and High */
GPIO_SetMode(PB, BIT7, GPIO_MODE_OUTPUT);
SCRLED = 1;

3.5 WE Key GPIO

BUE 8 R GPIO & M= /Fs S M PR A AL, FFAERELE 8 AR GPIO N Ffit il i i, T )8
it de-bounce ZhRE. FI¥E 16 R GPIO B Al =4 B £ KR % At BAIOR By ) B 41 0 RO IR K
5, Figure 3-2 JyBEAAE R4 A\ it R =
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Input
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11
N— N— N— N—
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00 o1 o2 015 Output

Output: 00, 01, 02,..., 015 output low-pulse (20 us) sequentially
Input: 10 or 11 ... or I7 will be interrupted when a key be pressed

Figure 3-2 HALAE FR4m A oy th 5 IR B
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Initial KEY I/O

<INPUT>
GPD.
GPD.
GPD.
GPD.
GPD.
GPD.
GPD.
GPD.

<OUTPUT>
GPB.
GPB.
GPC.
GPC.
GPC.
GPC.
GPC.
GPA.
GPA.
GPA.

0

N o 1 A WN R

9

GPD(@, 1, 2, 3, 4, 5, 6, 7)
<== MX@
<== MX1
<== MX2
<== MX3
<== MX4
<== MX5
<== MX6
<== MX7

GPA(13, 14, 15), GPB(9, 10), GPC(®, 1, 2, 3, 4, 8, 9, 10, 11, 12, 13)
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// GPC.8 ==> MYA
// GPC.9 ==> MYB
// GPC.10 ==> MYC
// GPC.11 ==> MYD
// GPC.12 ==> MYE
// GPC.13 ==> MYF
//*******************************
void Init KEY_IO(void)
{
uint8_t i;
/* Set GPD.@~7 as Quasi-bidirection mode */
GPIO_SetMode(PD, BIT@|BIT1|BIT2|BIT3|BIT4|BIT5|BIT6|BIT7, GPIO MODE_QUASI);
/* Enable GPD.@~7 debounce function */
GPIO_ENABLE_DEBOUNCE(PD, BIT@|BIT1|BIT2|BIT3|BIT4|BIT5|BIT6|BIT7);
/* Set GPX.i falling-edge trigger and enable interrupt */
for(i=0;i<=7;i++)
GPIO_EnableInt(PD, i, GPIO_INT_FALLING);
/* Set GPD Interrupt Priority */
NVIC EnableIRQ(GPD_IRQn);
NVIC_SetPriority(GPD_IRQn, 3);
/* Set debounce time = 1/48MHz * 256 = 5.33us */
GPIO_SET_DEBOUNCE_TIME(GPIO_DBCTL_DBCLKSRC_HCLK, GPIO_DBCTL_DBCLKSEL_256);
/¥===================================%/
/* Set All Output Keys as Quasi High */
/¥===================================%/
/* Set GPA.13~15 as Quasi-bidirection mode and High */
GPIO_SetMode(PA, BIT13 | BIT14 | BIT15, GPIO_MODE_QUASI);
PA13 = 1;
PA14 = 1;
PA15 = 1;
/* Set GPB.9~10 as Quasi-bidirection mode and High */
GPIO_SetMode(PB, BIT9 | BIT10, GPIO MODE_QUASI);
PB9 = 1;
PB10 = 1;
/* Set GPC.0~4 and GPC.8~13 as Quasi-bidirection mode and High */
June 20, 2016 Page 16 of 53 Rev 1.00
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PCo = 1;
PC1 =
PC2 =
PC3 =
PC4 =
PC8 =
PC9 =
PC10
PC11
PC12
PC13

I

e We We e

S S N Y

. e

1}
“e

1l
S = v
-

-

GPIO_SetMode(PC, BITO | BIT1 | BIT2 | BIT3 | BIT4 | BIT8 | BIT9 | BIT1e | BIT11 |
BIT12 | BIT13, GPIO_MODE_QUASI);

3.6 W USB

LI USB 15 I o il S HAR S AL ES, DL B i s /£ USB SRAM  buffer BRI N (3Ll 5 K/

PC Host

Ctrl IN

INT IN
Ctrl OUT

/EbO/EP1> EP2

Keyboard

USB Device

M453 MCU

I 24 0 (EPO): Control In
I %5 1 (EP1): Control Out
It 25 2 (EP2): Interrupt In

June 20, 2016

Figure 3-3 USB Device i & 8K K
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Address
0
SETUP Token Buffer (8 Bytes)

0x08
EPO Buffer (8 Bytes)

0x10
EP1 Buffer (8 Bytes)

0x18
EP2 Buffer (8 Bytes)

0x20

USB
SRAM
Buffer

(512 Bytes)

Figure 3-4 i 55 SRAM #5227 X i &1

/**
* @brief This function makes USBD module to be ready to use
*
* @param[in] param The structure of USBD information.
* @param[in] pfnClassReq USB Class request callback function.

* @param[in] pfnSetInterface USB Set Interface request callback function.
*

* @return None

*

* @details This function will enable USB controller, USB PHY transceiver and
pull-up resistor of USB_D+ pin. USB PHY will drive SEO@ to bus.

*/
void USBD_Open(const S_USBD_INFO_T *param, CLASS_REQ pfnClassReq, SET_INTERFACE_REQ
pfnSetInterface)
{

June 20, 2016 Page 18 of 53 Rev 1.00
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g usbd_sInfo = param;
g usbd_pfnClassRequest = pfnClassReq;
g usbd_pfnSetInterface

pfnSetInterface;

/* get EPO maximum packet size */
g usbd_CtrlMaxPktSize = g usbd_sInfo->gu8DevDesc[7];

/* Initial USB engine */
USBD->ATTR = ©x7D0;

/* Force SE@ */
USBD_SET_SE@();

* @brief USBD Endpoint Config.
* @param None.
* @retval None.
*/
void HID Init(void)
{
/* Init setup packet buffer */
/* Buffer range for setup packet -> [0 ~ Ox7] */
USBD->STBUFSEG = SETUP_BUF_BASE;

/*****************************************************/

/* EPO ==> control IN endpoint, address @ */
USBD_CONFIG_EP(EP@, USBD_CFG_CSTALL | USBD_CFG_EPMODE_IN | @);
/* Buffer range for EPO */

USBD_SET_EP_BUF_ADDR(EP@, EP@_BUF_BASE);

/* EP1 ==> control OUT endpoint, address @ */
USBD_CONFIG_EP(EP1, USBD_CFG_CSTALL | USBD_CFG_EPMODE_OUT | 9);
/* Buffer range for EP1 */

USBD_SET_EP_BUF_ADDR(EP1, EP1_BUF_BASE);

/*****************************************************/

/* EP2 ==> Interrupt IN endpoint, address 1 */
USBD_CONFIG_EP(EP2, USBD_CFG_EPMODE_IN | INT_IN_EP_NUM);
/* Buffer range for EP2 */

USBD_SET_EP_BUF_ADDR(EP2, EP2_BUF_BASE);

June 20, 2016 Page 19 of 53
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/**

*

@brief This function makes USB host to recognize the device

* @param None

* @return None

*

* @details Enable WAKEUP, FLDET, USB and BUS interrupts. Disable software-
disconnect function after 100ms delay with SysTick timer.

*/
void USBD_Start(void)
{
CLK_SysTickDelay(100000);
/* Disable software-disconnect function */
USBD_CLR_SEQ();
/* Clear USB-related interrupts before enable interrupt */
USBD_CLR_INT_FLAG(USBD_INT_BUS | USBD_INT_USB | USBD_INT_FLDET | USBD_INT_WAKEUP);
/* Enable USB-related interrupts. */
USBD_ENABLE_INT(USBD_INT_BUS | USBD_INT_USB | USBD_INT_FLDET | USBD_INT_WAKEUP);
}
3.7 HxE Timer

¥IiE1k System Timer (SysTick), LA e 1 4 e 28 (Timerl) 4 ER A  [A b E], 5 1
I 2% (Timer2) 41E key code [Fl3 45 PC Host FrIH ] JE A

//*******************************

// Initial SysTick
//
//

//*******************************
void Init SysTick(void)

/* Reset current value and control registers to disable SysTick counting */

SysTick->VAL 0; // Reset current value register

SysTick->CTRL = O; // Reset control register
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//*******************************

// Initial Timerl (5ms)
//
// for key scan
//
// Clock Source = 12 MHz crystal
// Periodic Mode
//*******************************
void Init_Timerl(void)
{

/* Reset Timerl */

SYS_ResetModule(TMR1_RST);

/* Time out period = (Period of Timer clock input) * (8-bit Prescale + 1) * (24-bit
TCMP) = ©.0000833ms * 1 * 60000 = 5ms */

TIMER1->CTL |= TIMER_CTL_RSTCNT_ Msk;
TIMER1->CTL &= ~TIMER_CTL_PSC_Msk;
TIMER1->CMP = 60000;

/* Set Timerl as Periodic mode */
TIMER1->CTL &= ~TIMER_CTL_OPMODE_Msk;
TIMER1->CTL |= TIMER_PERIODIC_MODE;

/* Enable Timerl interrupt */
TIMER1->CTL |= TIMER_CTL_INTEN_Msk;
NVIC_EnableIRQ(TMR1_IRQn);

/* Set Timerl priority */
NVIC_SetPriority(TMR1_IRQn, 3);

/* Set Timerl enable flag */

Timerl En = 1;

/* Enable Timerl */
TIMER1->CTL |= TIMER CTL_CNTEN Msk;

June 20, 2016 Page 21 of 53 Rev 1.00



NUVOTON AN0013

//*******************************

// Initial Timer2 (30ms)
//
// for key report
//
// Clock Source = 12 MHz crystal
// Periodic Mode
//*******************************
void Init Timer2(void)
{

/* Reset Timer2 */

SYS_ResetModule(TMR2_RST);

/* Time out period = (Period of Timer clock input) * (8-bit Prescale + 1) * (24-bit
TCMP) = 0.0000833ms * 40 * 9000 = 30ms */

TIMER2->CTL |= TIMER_CTL_RSTCNT Msk;
TIMER2->CTL &= ~TIMER_CTL_PSC_Msk;
TIMER2->CTL |= (39 << TIMER_CTL_PSC_Pos);
TIMER2->CMP = 9000;

/* Set Timer2 as Periodic mode */
TIMER2->CTL &= ~TIMER_CTL_OPMODE_Msk;
TIMER2->CTL |= TIMER_PERIODIC_MODE;

/* Enable Timer2 interrupt */
TIMER2->CTL |= TIMER_CTL_INTEN Msk;
NVIC_EnableIRQ(TMR2_IRQn);

/* Set Timer2 priority */
NVIC_SetPriority(TMR2_IRQn, 3);

/* Clear Timer2 enable flag */

Timer2_En = 0;

/* Disable Timer2 */
TIMER2->CTL &= ~TIMER_CTL_CNTEN_Msk;

3.8 #EHEHE
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LA € I 18] (Timerd 52 45 5 € fH 5ms) #£ 16 1 GPIO & JA_EAK 4t B 41 4 (R IR b et 45
T, MR, 8 e DR AT BOIRAS TR A, A T B R
R Fik ity t 15 5 WP 40 2 2, 22 P i N 5 TR B 2 52 ) e AR Bk 45 5 T = 2E 8T, Figure 3-
5 B IR AR R A5 5 5 A\ o W I

5ms
(Timer1)
00 20us - -
(SysTick) 20us
SysTick)
Output 01
20us
20us
02
L Y L Y
S S
S S
LY LY
L Y L Y
" "
GPIO Interrupt event_ S/W clear event
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//*******************************

// SysTick_2@us
//
//
//*******************************
void SysTick 20us(void)
{
/* Clear SysTick interrupt flag */
SysTick_Int = 0;

/* Set SysTick registers and enable SysTick counting */

SysTick->LOAD = 225; // Set reload value register, 225*%(1/12MHz) = 18.8us + ISR
latency = 20us
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SysTick->VAL
SysTick->CTRL

0; // Reset current value register
SysTick CTRL_TICKINT Msk | SysTick CTRL_ENABLE_Msk;

/* Wait SysTick interrupt */
while(!SysTick Int);

//*******************************

// KeyMatrix Output

//

// <OUTPUT> GPA(13, 14, 15), GPB(9, 1), GPC(®, 1, 2, 3, 4, 8, 9, 10, 11, 12, 13)
// GPB.9 ==> MY®
// GPB.1@  ==> MY1
// GPC.@ ==> MY2
// GPC.1 ==> MY3
// GPC.2 ==> MY4
// GPC.3 ==> MY5
// GPC.4 ==> MY6
// GPA.13  ==> MY7
// GPA.14  ==> MY8
// GPA.15  ==> MY9
// GPC.8 ==> MYA
// GPC.9 ==> MYB
// GPC.18  ==> MYC
// GPC.11  ==> MYD
// GPC.12  ==> MYE
// GPC.13  ==> MYF

//*******************************
void KeyMatrix_Output(void)
{

/* MY@ = GPB.9 */

MY_out = 0x00;

PB9 = 0;
SysTick_20us();
PB9 = 1;

SysTick_20us();

/* MYl = GPB.10 */
MY_out = 0x01;
PB16 = 0O;
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SysTick_20us();
PB10 = 1;
SysTick_20us();

/* MY2 = GPC.0 */
MY_out = 0x02;
PCO = 0;
SysTick_20us();
PCO = 1;
SysTick_20us();

/* MY3
MY_out
PC1 = ©;
SysTick_20us();
PC1 = 1;
SysTick _20us();

GPC.1 */
0x03;

/* MY4
MY_out
PC2 = 0;
SysTick_20us();
PC2 = 1;
SysTick_20us();

GPC.2 */
ox04;

/* MY5
MY_out
PC3 = 0;
SysTick _20us();
PC3 = 1;
SysTick _20us();

GPC.3 */
0x05;

/* MY6 = GPC.4 */
MY out = Ox06;
PC4 = 0;
SysTick_20us();
PC4 = 1;

SysTick _20us();

/* MY7
MY _out

GPA.13 */
0x07;
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PAl13 = O;
SysTick_20us();
PA13 = 1;
SysTick_20us();

/* MY8
MY_out
PA14 = 0O;
SysTick_20us();
PA14 = 1;
SysTick_20us();

GPA.14 */
0x08;

/* MY9 = GPA.15 */
MY_out = 0x09;
PA15 = O;

SysTick _20us();
PA15 = 1;
SysTick_20us();

/* MYA = GPC.8 */
MY_out OXO0A;
PC8 = 0;

SysTick _20us();
PC8 = 1;

SysTick _20us();

/* MYB = GPC.9 */
MY_out = 0x@B;
PCY = 0;
SysTick_20us();
PCY = 1;

SysTick _20us();

/* MYC = GPC.10 */
MY _out = Ox0C;
PCi0 = ©;

SysTick _20us();
PClo = 1;
SysTick_20us();

/* MYD = GPC.11 */
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MY_out = 0xeD;

PC11 = ©;
SysTick_20us();
PC11 = 1;

SysTick_20us();

/* MYE = GPC.12 */
MY_out OXOE;
PC12 = 0;
SysTick_20us();
PC12 = 1;
SysTick_20us();

/* MYF = GPC.13 */
MY_out = OxOF;

PC13 = 0;
SysTick _20us();
PC13 = 1;

SysTick_20us();

3.9 Tl
UATHEERT, GPIO BEAFR7= AR M AT, B I e W AR 5 L P i S P i b

//*******************************

// GPD IRQ Handler

//

// <INPUT> GPD(®,1,2,3,4,5,6,7)
// GPD.®@ <== MX0

// GPD.1 <== MX1
// GPD.2 <== MX2
// GPD.3 <== MX3
// GPD.4 <== MX4
// GPD.5 <== MX5
// GPD.6 <== MX6

// GPD.7 <== MX7

[ K oKk sk ok ok ks ok ok ok sk ok ok sk sk o k sk ok o ok sk ok ok ok ok o
void GPD_IRQHandler(void)
{
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uint32_t u32GPDStatus;
uint8_t temp;
/* Keep the interrupt events */
u32GPDStatus = PD->INTSRC;
/* Clear the interrupt events */
PD->INTSRC = u32GPDStatus;
/* Enable Timer2 */
if(Timer2_En == 0){
TIMER2->CTL |= TIMER_CTL_CNTEN_Msk;
Timer2_int_cnt = 0;
Timer2_En = 1;
}
//printf("GPD Interrupt! GPD_INTSRC:0x%04x. \n", u32GPDStatus);
temp = (u32GPDStatus & Oxff);
if(Timer2_En == 1){
switch(MY_out){
case 0x00:
Yn_X_temp[@] |= temp;
break;
case 0Oxo01:
Yn_X_temp[1] |= temp;
break;
case 0x02:
Yn_X_temp[2] |= temp;
break;
case 0x03:
Yn_X_temp[3] |= temp;
break;
case 0xo04:
Yn_X_temp[4] |= temp;
break;
case 0x05:
Yn_X_temp[5] |= temp;
break;
case 0x06:
Yn_X_temp[6] |= temp;
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break;

case 0x07:
Yn_X_temp[7] |= temp;
break;

case 0Ox08:
Yn_X_temp[8] |= temp;
break;

case 0x09:
Yn_X_temp[9] |= temp;
break;

case OxO0A:
Yn_X_temp[10] |= temp;
break;

case 0Ox©B:
Yn_X_temp[11] |= temp;
break;

case 0OxecC:
Yn_X_temp[12] |= temp;
break;

case 0xe@D:
Yn_X_temp[13] |= temp;
break;

case OxOE:
Yn_X_temp[14] |= temp;
break;

case OxOF:
Yn_X_temp[15] |= temp;
break;

default:
break;

}
}
}
3.10 AL

PLIE SERTTE] (Timer2 5ERT 233 EH 30ms) SRACFEFZ4E, & B4R key code K5, FAFIX
T+ KeyCode_ Buf[0..7] W

I//*******************************
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// Key Processing
//
//

[ [ FFFF A KA A A KA A KKK KA KKK KKK K

void Key Processing()
{
/* Key judge */
if(Key_ Judge() == 1){
/* Clear Timer2 Interrupt counter */

Timer2_int_cnt = 0;

/* Set KeyCode Rdy */
KeyCode_Rdy = 1;

/* Clear Key Released */
Key Released = 0;

}
else if(Timer2_int_cnt > 0){

/* Disable Timer2 */
TIMER2->CTL &= ~TIMER_CTL_CNTEN_Msk;

Timer2_En = 0;

/* MY_out out */
MY_out = Oxff;

/* Set Key_Released */
Key Released = 1;

const uint8_t KeyCode_Board[16][8] = {

// MX7, MX6, MX5, MX4, MX3, MX2, MX1, MXe
{0x00, Ox00, Ox00, Ox00, Ox00, 0x00, Ox00, 0x00}, // MY
{OxE3, 0x00, Ox00, 0x00, Ox00, Ox00, 0x00, 0x00}, // MY1l, GUI
{0x00, OXE2, Ox00, 0x00, Ox00, 0x00, OxE6, 0x00}, // MY2, Alt
{@x2C, ox1D, ©x39, Ox1E, 0x00, 0x2B, 0x00, 0x29}, // MY3
{0x65, 0x1B, 0x04, 0x14, 0x20, Ox1F, Ox00, 0x35}, // MY4
{0x16, 0x06, ©x19, Ox1A, Ox08, Ox21, Ox3B, Ox3A}, // MY5
{ox46, 0x07, Ox15, Ox23, Ox22, Ox3D, Ox3C, Ox05}, // MY6
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{ox11, 0x09, Ox17, Ox24, Ox3F, OX3E, Ox1C, Ox0A}, // MY7
{ox49, 0x0D, 0x18, Ox41l, 0x40, 0x25, Ox0B, 0x10}, // MY8
{0x37, oxeC, ox43, ox42, Ox12, Ox26, OxQE, Ox36}, // MY9
{0x38, Ox45, 0x44, 0x13, Ox27, Ox2D, OXOF, 0x33}, // MYA
{0x00, 0x00, OXEQ, Ox00, Ox00, Ox00, Ox00, Ox00}, // MYB, Ctrl
{0x47, 0x53, 0x00, Ox2F, Ox2E, Ox30, 0x34, 0x4C}, // MYC
{Ox4F, ©x52, 0x00, 0x4B, Ox4E, 0x00, 0x51, Ox50}, // MYD
{ox48, Ox2A, 0x28, Ox4D, Ox4A, 0x31, 0x00, Ox00}, // MYE
{ox00, 0x00, 0x00, OXE5, OxEl, Ox00, 0x00, 0x00} // MYF, Shift
}s
// Define Modifiers bits
#define M_LEFT_CTRL @x01 // OxE®
#define M_LEFT_SHIFT ox02 // oxEl
#tdefine M_LEFT_ALT oxe4 // OxE2
#define M_LEFT_GUI ox08 // OxE3
#define M_RIGHT_CTRL ox10 // oxE4
#define M_RIGHT_SHIFT ©x20 // OxES
#define M_RIGHT_ALT ox40 // OxE6
#define M_RIGHT_GUI ox80 // OxE7
// Define Keyboard KeyCode of Ctrl, Shift, Alt, GUI and Fn keys
#define LEFT_CTRL OxE®
#define LEFT_SHIFT OxE1l
#define LEFT_ALT OxE2
#define LEFT_GUI OxE3
#tdefine RIGHT_CTRL OxE4
#define RIGHT_SHIFT OxES5
#define RIGHT_ALT OXE6
#tdefine RIGHT_GUI OxE7
// Define Keyboard KeyCode of the keys that support under Num Lock
#define KC_7 ox24 /) 7
#tdefine KC_8 ox25 // 8
#define KC 9 ox26 // 9
#define KC_0 ox27 // ©
#define KC_U ox18 // U
#define KC_I oxecC // I
#define KC_O ex12 // O
#define KC_P ox13 // P
#define KC_J exeD // J
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#define KC_K OXOE // K
#define KC_L OXOF // L
#tdefine KC_M oxie // M
#defineKC_SC ox33  // ;
#defineKC DT ex37 // .
#defineKC FS ox38 // /
// Define Keypad KeyCode ©f @ ~ 9, +, -, *, / and
#defineKP_DIV ox54  // /
#defineKP_MLP 0x55 /] *
#defineKP_MIN ox56  // -
#defineKP_PLS ox57 // +
#defineKP_ETR ox58 // Enter
#define KP_1 ex59 // 1
#define KP_2 Ox5A  // 2
#define KP_3 ex5B  // 3
#define KP_4 ox5C // 4
#define KP_5 ox5D  // 5
#define KP_6 Ox5E  // 6
#define KP_7 Ox5F  // 7
#define KP_8 ox60 // 8
#define KP_9 ex6l // 9
#define KP_0 ox62 // ©
#defineKP_DT ox63  // .
//*******************************
// Key Judge
//
//*******************************
uint8_t Key Judge(void)
{

uint8_t i, bbit;

int8_t j;

uint8_t Key_code;

uint8_t Key num = 2;

/* Clear key code buffer */

for(i=0;i<=7;i++)

KeyCode Buf[i] = ©;
/* Clear Key Pressed flag */
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Key Pressed = 0;
* === Get Key Code === *
for(i=0;i<16;i++){
bbit = 0x01;
if(Yn_X[i] != 0){
for(j=7;3>=0;3--){
if(Yn_X[i] & bbit){
Key Pressed = 1;
Key code = KeyCode Board[i][j];
//DBG_PRINT("<%02x,%02x> = [%02x] \n", i, j, Key code);
/* Modifiers and Fn keys */
if((Key code == LEFT_CTRL) || (Key code == LEFT_SHIFT) || (Key code ==
LEFT_ALT) || (Key_code == LEFT_GUI) \
(Key code == RIGHT CTRL) || (Key code == RIGHT_SHIFT) || (Key code ==

RIGHT_ALT) || (Key code == RIGHT_GUI)){
switch(Key_ code){
LEFT_CTRL:
KeyCode Buf[@] |
break;
LEFT_SHIFT:
KeyCode Buf[@] |
break;

LEFT_ALT:
KeyCode Buf[@] |
break;

LEFT_GUI:
KeyCode Buf[@] |
break;
RIGHT_CTRL:
KeyCode Buf[@] |
break;
RIGHT_SHIFT:
KeyCode Buf[@] |
break;
RIGHT_ALT:

case

case

case

case

case

case

case

M_LEFT_CTRL;

M_LEFT_SHIFT;

M_LEFT_ALT;

M_LEFT_GUI;

M_RIGHT CTRL;

M_RIGHT_SHIFT;

KeyCode Buf[@] |= M_RIGHT ALT;
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break;
case RIGHT_GUI:
KeyCode Buf[@] |= M_RIGHT GUI;
break;
}
telse if((Key code == KC_7) || (Key_code == KC_8) || (Key_code == KC_9) ||
(Key _code == KC_0) || (Key code == KC_U) || \
(Key code == KC_ I) || (Key code == KC 0) || (Key code == KC_P) ||
(Key_code == KC_J) || (Key_code == KC_K) || \
(Key _code == KC_L) || (Key_code == KC_SC) || (Key code == KC_M) ||
(Key _code == KC_DT) || (Key_code == KC_FS)){
if(NumLk_flag == 1){
switch(Key code){
// 7
case KC_7:
Key code = KP_7;
break;
// 8
case KC_8:
Key code = KP_8;
break;
// 9
case KC_9:
Key code = KP_9;
break;
// @
case KC_0:
Key code = KP_MLP; // *
break;
// U
case KC_U:
Key code = KP_4;
break;
// I
case KC_TI:
Key code = KP_5;
break;
// 0
case KC_O:
Key code = KP_6;
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break;
// P
case KC_P:
Key code = KP_MIN; // -
break;
// 3
case KC_3J:
Key code = KP_1;
break;
// K
case KC_K:
Key code = KP_2;
break;
// L
case KC_L:
Key_code = KP_3;
break;
A
case KC_SC:
Key code = KP_PLS; /] +
break;
[/ M
case KC_M:
Key code = KP_0;
break;
i
case KC_DT:
Key code = KP_DT;
break;
i
case KC_FS:
Key code = KP_DIV; /] /
break;
}
KeyCode_Buf[2] = Key_ code;
Key_num = 8;
}
else{
if(Key_code != 0x00){
KeyCode_Buf[Key_num] = Key_code;
Key_num++;
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}
/* Other keys */

else{
if(Key_code != 0x00){
KeyCode Buf[Key_num] = Key_ code;

Key num++;

}

if(Key_num >= 8)
break;
}
/* Shift-left bbit */
bbit = bbit << 1;

}
/* Clear Yn_X*/
Yn_X[i] = 0;

return Key Pressed;

/* Max bytes of Keycode = 1+1+6 ((Modifier(1l)+Constant(1)+Keycode(6)) */

3.11 EHFrEAHIE

A7 AE KeyCode_Buf[0..7] HI# s E s 58 £l s 2 (EP2) /£ USB SRAM FfE ) buffer
H, 2% PC Host Fi/k Interrupt In If, USB %% B {42 (5 34532 0 i N FR A B0

void HID_ UpdateKbData(void)

{
uint8_t *buf;

/* To check if previous report data is processed or not */
if(g_uB8EP2Ready == 0)

return;

/* Report data will be put into USB buffer */
buf = (uint8_t *)(USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP2));
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}

/* Check KB keycode is ready or not? */
if(KeyCode Rdy == 1){

/* Clear KeyCode_Rdy flag */
KeyCode_Rdy = 0;

/* Check KeyCode is equal to Previous KeyCode or not? */
/* If yes, then return. */

/* If not, store the KeyCode Buf to Pre_KeyCode Buf. */
if(Compare_KeyCode() == 1)

return;

/* Update new report data */

USBD_MemCopy (buf, (uint8 t *)&KeyCode Buf, 8);
g U8EP2Ready = 0;

USBD_SET_PAYLOAD_ LEN(EP2, 8);

else if(Key_Released == 1){

/* Clear Key_Released flag */
Key Released = 0;

/* Update new report data */
USBD_MemCopy (buf, (uint8 t *)&keycode temp[0], 8);

/* Clear Pre_KeyCode Buf[@]~[7] */
Clear_Pre_KeyCode Buf();

g UuBEP2Ready = 9;
USBD_SET_PAYLOAD_LEN(EP2, 8);

3.12 HID &5l Request

7t HID_ClassRequest() &%, ik Caps Lock, Scroll Lock @# Number Lock R R A
YT AR, PC Host IEIIX =AM P T — MR G, 2R H HID 2851 request H 1)
“SET_REPORT” #ir4&#% USB 38, I USB %% B Hyk 520k Host 14148 Caps Lock,
Scroll Lock 1 Number Lock FPIRZSEIE, FFi% e —1 ‘SetReport_flag’ Hibr&

|void HID_ClassRequest(void)
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{
uint8 t buf[8];
USBD_GetSetupPacket (buf);
if(buf[@] & 0x89) /* request data transfer direction */
{
// Device to host
switch(buf[1])
{
case GET_REPORT:
{
break;
}
case GET_IDLE:
{
break;
}
case GET_PROTOCOL:
{
break;
}
default:
{
/* Setup error, stall the device */
USBD_SetStall(EPO);
USBD_SetStall(EP1);
break;
}
}
}
else
{
// Host to device
switch(buf[1])
{
case SET_REPORT:
{
if(buf[3] == 2)
{
USBD_PrepareCtrlOut((uint8 t *)&LED Status[0], 1);
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/* Request Type = Output */
USBD_SET_DATA1(EP1);
USBD_SET_PAYLOAD LEN(EP1, buf[6]);
/* Status stage */
USBD_PrepareCtrlIn(e, 0);
/* Set SetReport flag */
SetReport_flag = 1;
}
break;
}
case SET_IDLE:
{
/* Status stage */
USBD_SET_DATAL1(EP®@);
USBD_SET_PAYLOAD_LEN(EP@, 0);
break;
}
case SET_PROTOCOL:
{
break;
}
default:
{
// Stall
/* Setup error, stall the device */
USBD_SetStall(EPO);
USBD_SetStall(EP1);
break;
}
}
}
}
3.13 EFrist LED 84T

7& USBD_IRQHandler() H Wik FEFH, s 1 (EP1 Jy Control Out) £k %| PC Host i% i
OUT [%dEit, USB Device fifif2x Hzhr=4: EPL Mg htrds, i Hit OUT KIHERI N
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Caps Lock, Scroll Lock #1 Number Lock [J&#r On/Off IRZA&EHH, SbES MCU mIAR#E
On/Off  HPIRAEHE K IT B 55 1] % Caps Lock, Scroll Lock 5 Number Lock f) LED f&7x

1T

void USBD_IRQHandler(void)

{
uint32_t u32IntSts = USBD_GET_INT_FLAG();
uint32_t u32State = USBD_GET_BUS_STATE();
f ]
if(u32IntSts & USBD_INTSTS_FLDET)
{
// Floating detect
USBD_CLR_INT_FLAG(USBD_INTSTS_FLDET);
if(USBD_IS_ATTACHED())
{
/* USB Plug In */
USBD_ENABLE_USB();
}
else
{
/* USB Un-plug */
USBD_DISABLE_USB();
}
}
f ] s

if(u32IntSts & USBD_INTSTS_BUS)

{
/* Clear event flag */

USBD_CLR_INT_FLAG(USBD_INTSTS_BUS);

if(u32State & USBD_STATE_USBRST)

{
/* Bus reset */
USBD_ENABLE_USB();
USBD_SwReset();

}

if(u32State & USBD_STATE_SUSPEND)

{
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/* Enable USB but disable PHY */
USBD_DISABLE_PHY();
}
if(u32State & USBD_STATE_RESUME)
{
/* Enable USB and enable PHY */
USBD_ENABLE_USB();
}
}
A e L b e L E L L EL L
if(u32IntSts & USBD_INTSTS_USB)
{
// USB event
if(u32IntSts & USBD_INTSTS_SETUP)
{
// Setup packet
/* Clear event flag */
USBD_CLR_INT_FLAG(USBD_INTSTS_SETUP);
/* Clear the data IN/OUT ready flag of control end-points */
USBD_STOP_TRANSACTION(EPO);
USBD_STOP_TRANSACTION(EP1);
USBD_ProcessSetupPacket();
}
// EP events
if(u32IntSts & USBD_INTSTS_EP®O)
{
/* Clear event flag */
USBD_CLR_INT_FLAG(USBD_INTSTS EPO);
// control IN
USBD_CtrlIn();
}
if(u32IntSts & USBD_INTSTS_EP1)
{
/* Clear event flag */
USBD_CLR_INT_FLAG(USBD_INTSTS EP1);
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// control OUT
USBD_CtrlOut();

if(SetReport_flag == 1){
SetReport_flag = 9;

// Change LED Status
Change_LED_OnOff();

if(u32IntSts & USBD_INTSTS_EP2)

{
/* Clear event flag */
USBD_CLR_INT_FLAG(USBD_INTSTS_EP2);
// Interrupt IN
EP2_Handler();

}

if(u32IntSts & USBD_INTSTS_EP3)

{
/* Clear event flag */

USBD_CLR_INT_FLAG(USBD_INTSTS_EP3);

if(u32IntSts & USBD_INTSTS_EP4)

{
/* Clear event flag */

USBD_CLR_INT_FLAG(USBD_INTSTS_EP4);

if(u32IntSts & USBD_INTSTS_EP5)

{
/* Clear event flag */

USBD_CLR_INT_FLAG(USBD_INTSTS_EP5S);

if(u32IntSts & USBD_INTSTS_EP6)
{

/* Clear event flag */
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USBD_CLR_INT_FLAG(USBD_INTSTS_EP6);

if(u32IntSts & USBD_INTSTS_EP7)

{
/* Clear event flag */
USBD_CLR_INT_FLAG(USBD_INTSTS_EP7);

}

/* clear unknown event */
USBD_CLR_INT_FLAG(u32IntSts);

//*******************************

// Change LED OnOff
//

{

//*******************************

void Change_LED_OnOff(void)

/* NumLk LED */
if(LED_Status[0] & 0x01){
NUMLED = ©;
NumLk_flag
}else{
NUMLED = 1;
NumLk_flag

1;

]
(O]
e

/* Caps LED */
if(LED_Status[@] & 0x02)
CAPLED = 0;
else
CAPLED = 1;

/* ScrLk LED */
if(LED_Status[@] & 0x04)
SCRLED 0;

else
SCRLED

1;
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[

3.14 USB HID & #ARF

Figure 3-6 Jyitt USB HID # 451/ F Ak 75 1 UG HIAFF AL RO P, RRPF HL 75 2 T Pt
A F, LA PC Host M it USB Device I, F2FFHCHAEIRI S Host AL REAHIA7 -
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Device
Descriptor

(BRE L)

\ 4

Configuration _
Descriptor String 0. Language S.trlng
(2 B it 7T Descriptor e
I p— . Product String
(%$TEH;'ILTD) 3. Serial String

\ 4

Interface
Descriptor
(7T E L TT)
\ 4
HID Class Report
Descriptor » Descriptor
(£7 RHE L TT) (¥ S HaoT)
for Keyboard
(g
\ 4
Endpoint
Descriptor
(Ui e #6217

Figure 3-6 ffiid 774244

typedef struct s_usbd_info
{

const uint8_t *gu8DevDesc; /*!1< Pointer for USB Device Descriptor
*/
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*/

*/

*/

#define
#tdefine

#define
#define
#define
#define
#define
#define

/*1<USB
#define
#define
#define

/*1<USB
#define
#define
#tdefine

#tdefine
#tdefine
#tdefine

} S_USBD_INFO_T;

USBD_VID 0x0416
USBD_PID 0XxB00O

GET_REPORT
GET_IDLE
GET_PROTOCOL
SET_REPORT
SET_IDLE
SET_PROTOCOL

HID Interface Class
HID_NONE
HID_KEYBOARD
HID_MOUSE

HID Class Report Typ
HID_RPT_TYPE_INPUT

HID_RPT_TYPE_OUTPUT
HID_RPT_TYPE_FEATURE

EP®_MAX_PKT_SIZE
EP1_MAX_PKT_SIZE
EP2_MAX_PKT_SIZE

0x01
0x02
ox03
0x09
Ox0A
ox0B

prot
0x00
0x01
0x02

e */

8
EPO_
8

const uint8_t *gu8ConfigDesc; /*1< Pointer
Descriptor 3

const uint8 t **gu8StringDesc; /*1< Pointer
pointers */

const uint8 t **gu8HidReportDesc; /*1< Pointer
const uint32_t *gu32HidReportSize; /*1< Pointer

const uint32_t *gu32ConfigHidDescIdx; /*!< Pointer

extern const S_USBD_INFO_T gsInfo;

/* Define the vendor id and product id */

/*1<Define HID Class Specific Request */

ocol */

oxo1
0x02
0x03

/* Define EP maximum packet size */

MAX_PKT_SIZE

for USB Configuration

for USB String Descriptor

for USB HID Report Descriptor
for HID Report descriptor Size

for HID Descriptor start index
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#define SETUP_BUF_BASE ©
#define SETUP_BUF_LEN 8
#define EPO_BUF_BASE (SETUP_BUF_BASE + SETUP_BUF_LEN)

#define EPO_BUF_LEN EP®_MAX_PKT_SIZE

#define EP1_BUF_BASE (SETUP_BUF_BASE + SETUP_BUF_LEN)
#define EP1_BUF_LEN EP1_MAX_PKT_SIZE

#define EP2_BUF_BASE (EP1_BUF_BASE + EP1_BUF_LEN)
#define EP2_BUF_LEN EP2_MAX_PKT_SIZE

/* Define the interrupt In EP number */

#define INT_IN_EP_NUM @xel

/* Define Descriptor information */

/*1<USB HID Report Descriptor */
const uint8 t HID KeyboardReportDescriptor[] =

{
0x05, 0xe1, /* Usage Page(Generic Desktop Controls) */
0x09, 0x06, /* Usage(Keyboard) */
OxAl, oxo1, /* Collection(Application) */
ox05, 0x07, /* Usage Page(Keyboard/Keypad) */
0x19, OxEQ, /* Usage Minimum(©xEQ) */
0x29, OxE7, /* Usage Maximum(©xE7) */
0x15, 0x00, /* Logical Minimum(@x@) */
ox25, oxo1, /* Logical Maximum(@x1) */
ox75, 0xo1, /* Report Size(ox1) */
0x95, 0xes8, /* Report Count(0x8) */
ox81, 0x02, /* Input (Data) => Modifier byte */
ox95, 0x01, /* Report Count(@x1) */
0x75, 0x08, /* Report Size(0x8) */
ox81, 0x01, /* Input (Constant) => Reserved byte */
0x95, 0x05, /* Report Count(@x5) */
0x75, 0xe1, /* Report Size(ox1) */
0x05, 0x08, /* Usage Page(LEDs) */
0x19, ox01, /* Usage Minimum(@x1) */

t#tdefine HID DEFAULT_INT_IN_INTERVAL 1
#define USBD_SELF_POWERED 0
t#tdefine USBD_REMOTE_WAKEUP 0
#define USBD_MAX_POWER 50 /* The unit is in 2mA. ex: 50*2mA=100mA */
t#tdefine LEN_CONFIG_AND_SUBORDINATE (LEN_CONFIG+LEN_INTERFACE+LEN_HID+LEN_ENDPOINT)
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0x29, 0x05, /* Usage Maximum(@x5) */
0x91, 0x02, /* Output (Data) => LED report */
ox95, oxe1, /* Report Count(@x1l) */
0x75, 0x03, /* Report Size(0x3) */
0x91, 0oxo01, /* Output (Constant) => LED report padding */
0x95, 0x06, /* Report Count(@x6) */
0x75, 0x08, /* Report Size(0x8) */
0x15, 0x00, /* Logical Minimum(@x@) */
0x25, 0x65, /* Logical Maximum(@x65) */
0x05, 0x07, /* Usage Page(Keyboard/Keypad) */
0x19, 0x00, /* Usage Minimum(@x0) */
0x29, Ox65, /* Usage Maximum(@x65) */
0x81, 0x00, /* Input (Data) */
oxCo /* End Collection */
};
/* ____________________________________________________________________________ */

/*1<USB Device Descriptor */

const uint8 t gu8DeviceDescriptor[] =

{
LEN_DEVICE, /* bLength */
DESC_DEVICE, /* bDescriptorType */
ox10, oxe1, /* bcdUSB */
0x00, /* bDeviceClass */
0x00, /* bDeviceSubClass */
0x00, /* bDeviceProtocol */
EPO_MAX_PKT_SIZE, /* bMaxPacketSizeo */
/* idVendor */
USBD_VID & OxOOFF,
(USBD_VID & OxFF@Q) >> 8,
/* idProduct */
USBD_PID & OxOOFF,
(USBD_PID & OxFF@Q) >> 8,
0x00, 0x00, /* bcdDevice */
ox01, /* iManufacture */
0x02, /* iProduct */
0x03, /* iSerialNumber - no serial */
ox01 /* bNumConfigurations */
s

/*1<USB Configure Descriptor */
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{

const uint8 t gu8ConfigDescriptor[] =

LEN_CONFIG, /* bLength */

DESC_CONFIG, /* bDescriptorType */

/* wTotallLength */
LEN_CONFIG_AND_SUBORDINATE & Ox@OFF,
(LEN_CONFIG_AND_SUBORDINATE & ©OxFFee) >> 8,

0x01, /* bNumInterfaces */
oxe1, /* bConfigurationValue */
0x00, /* iConfiguration */

0x80 | (USBD_SELF_POWERED << 6) | (USBD_REMOTE_WAKEUP << 5),/* bmAttributes */
USBD_MAX_POWER, /* MaxPower */

/* I/F descr: HID */
LEN_INTERFACE, /* bLength */
DESC_INTERFACE, /* bDescriptorType */

0x00, /* bInterfaceNumber */
0x00, /* bAlternateSetting */
oxe1, /* bNumEndpoints */
0x03, /* bInterfaceClass */
ox01, /* bInterfaceSubClass */
HID_KEYBOARD, /* bInterfaceProtocol */
0x00, /* iInterface */

/* HID Descriptor */

LEN_HID, /* Size of this descriptor in UINT8s. */
DESC_HID, /* HID descriptor type. */

0x10, oxe1l, /* HID Class Spec. release number. */

ox00, /* H/W target country. */

0x01, /* Number of HID class descriptors to follow. */

DESC_HID RPT, /* Descriptor type. */

/* Total length of report descriptor. */
sizeof(HID_KeyboardReportDescriptor) & ©Ox00FF,
(sizeof(HID_KeyboardReportDescriptor) & ©xFF00) >> 8,

/* EP Descriptor: interrupt in. */

LEN_ENDPOINT, /* bLength */

DESC_ENDPOINT, /* bDescriptorType */
(INT_IN_EP_NUM | EP_INPUT), /* bEndpointAddress */
EP_INT, /* bmAttributes */

/* wMaxPacketSize */
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EP2_MAX_PKT_SIZE & OXOOFF,
(EP2_MAX_PKT_SIZE & OxFF@@) >> 8,
HID_DEFAULT_INT_IN_INTERVAL /* bInterval */

3

/*1<USB Language String Descriptor */
const uint8 t gu8StringlLang[4] =

{
4, /* blLength */
DESC_STRING, /* bDescriptorType */
0x09, 0x04

};

/*1<USB Vendor String Descriptor */
const uint8 t gu8VendorStringDesc[] =

{

16,

DESC_STRING,

'‘N', @, 'u', @, 'v', @, '0o', @, 't', @, '0', @, 'n', @
s

/*1<USB Product String Descriptor */
const uint8 t gu8ProductStringDesc[] =
{
26,
DESC_STRING,
IHIJ 0) 'Il) 0) lDl) e) ' ') 0) lKlJ eJ 'e') e) 'yl) e} lb') e) 'o') e) 'a'J eJ
Ir‘l) 9) ldl, 9
s

const uint8 t gu8StringSerial[26] =
{
26, // bLength
DESC_STRING, // bDescriptorType
IAI, e, Iel’ e’ IZI, @) Iel, e, Ill’ 9) l4-lJ 9) lel, e’ l9l) e, lelJ 9’ l3l, e’
‘0", 0, '2", o
s

const uint8_t *gpu8UsbString[4] =
{

gu8StringlLang,
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gu8VendorStringDesc,
gu8ProductStringDesc,
gu8StringSerial

3

const uint8_ t *gpu8UsbHidReport[3] =

{
HID_KeyboardReportDescriptor,
NULL,
NULL

};

const uint32_t gu32UsbHidReportLen[3] = {
sizeof(HID_KeyboardReportDescriptor),
0,
0

};

const uint32_t gu32ConfigHidDescIdx[3] = {
(LEN_CONFIG+LEN_INTERFACE),
0,
0

s

const S_USBD_INFO T gsInfo =

{
gu8DeviceDescriptor,
gu8ConfigDescriptor,
gpu8UsbString,
gpu8UsbHidReport,
gu32UsbHidReportLen,
gu32ConfigHidDescIdx

};
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4 BThE
Date Revision Description
2016.06.20 1.00 1. HIRKATRRCA.

June 20, 2016 Page 52 of 53 Rev 1.00



NUVOTON AN0013

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademanrks of products and companies mentioned in this datasheef belong to their respective owners.
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