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Ib&EBlnEE Bl 2 HIDB B INBERNUSBiEFEE - Z@SPITTEEHSD Card - I £ FIGPIOE #E

1.2 RiE

1.2.1 SPI Mode SD Card
SD CardX &M@ EF1ET : SD CardR TV EASPIRT, - MK ERNTE 1 -

Pin SD Mode SPI Mode
Name Type Description Name | Type Description
1 | CD/DATS3 | I/O/PP | Card Detect/ CS I Chip Select (neg true)
Data Line [Bit 3]

2 CMD PP | Command/Response DI PP | Data In

3 VSS S Supply voltage ground VSS S Supply voltage ground
4 VDD S Supply voltage VDD S Supply voltage

5 CLK I Clock SCLK I Clock

6 VSS S Supply voltage ground VSS S Supply voltage ground
7 DATO I/O/PP | Data Line [Bit 0] DO O/PP | DataOut

8 DATA1 I/O/PP | Data Line [Bit 1] RSV

9 DAT2 I/O/PP | Data Line [Bit 2] RSV

=& 1 SD FEMFEAIRE

LB B2 £ SPI Mode SD Cardas < B2 #JR{EmIZRIRIGHS -

1.2.2 USB #£E

EAHERNESEERF2ENTHE - FHAMSC(Mass Storage Device)#iHID(Human Interface
Devices)iZEEF - —EUSBRE—TEEHE —EAZEHIER(IRE0) - ARESEE - il
PIMREBREAMBARNGEE - IESBAPHZEFIERBREREIENHEOMINEE 1B/ - EUSB

EHRNBEER  REEImH0 ; THIEEZ—EHENEH AR —EHENE L IKR - B
RALEBH(Bulk Transfer) ; TE1EE —EPETREAlnF - LbinzdFHRE AT @A FEEE
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(Interrupt Transfer) - SLE7TEIFIHRGAOEE 2 OUM KRG 2 -

Function USB Composite Device A NUC200 Hardware setting
Control Transfer Control Pipe endpoint 0: Control IN
endpoint 0: Control IN/OUT | endpoint 1: Control OUT
Mass Storage | Interface O endpoint 2: Bulk IN
endpoint 2: Bulk IN endpoint 3: Bulk OUT
endpoint 3: Bulk OUT
HID Mouse Interface 1 endpoint 4: Interrupt IN

endpoint 4: Interrupt IN
Fx1E 2 EEREN TEM IR AHRE

NME1Z—EHIDBEERE - FARE SHEREILEER -

Byte Bits Description
0  0~2 Button 1~3
0 | 3~7 Padding
1 0~7 X-axis
2 0~7 Y-axis

1% 3 HID BEHSE
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1.3 HITHER

IEER BIFE B 1B A BHa A BEET
HEBE - OJDIFR|ILF
%—"i;}e'.ri:.:e :I;rn:ee

I
=k

|_| ' Port3: USE Composite Device
= ' UISE Mass Storage Device

NUC200 Series

> WE AR TNTT

EREA2ENAE

‘o Muvoton USB Mass Storage USE Device

=] ﬁ.ﬁ USE Input Device

------ @ HID-compliant mouse
Portd: Generic USE Hub

-7 Portl: Generic USB Hub
Bt v
| USE Properties |
Connection 5tatus Device connected ﬁl
Current Configuration 1 |
Speed Full (12 Mbit's}
Device Address 23
Humber Of Open Pipes 3
Device Descriptor USE Device
0 blLength 1 1zh
1 bDescriptorType 1 01k Device
2 bcdUSH 2 0lloh USB Spec .1
4 bDeviceClass X 00k Class info in Ifc Descriptors
5 bDeviceSubClass 1 00h
& bDeviceProtocol 1 00k
7 bMaxPacketSizeld ¥ 40h 64 bytes
a8 idvendor Z 04l6h
10 idProduct 2. BOOSh
1z bcdDevice Z 0000n 0.00
14 iManufacturer i 4 01h “Muvoton®
15 iProduct i 0Zh "USB Device”
ig iSeriaiMumber 1 03h "A00016:46:04"
17 bNumConfigurations 1 Olh
Configuration Descriptor 1 hdl
BlZ 1 HEEEE
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2 KBNAE

2.1 SPIl Mode SD Card

%% SPI /Y EE SD Card #1841k -

uint8 t udcFlashInit(void)

{
RoughDelay (100000) ;

if(DrvSDCARD_Open() == E_SUCCESS)
printf("SDCard Open success\n");
else
printf("SDCard Open failed\n");

if (!Flash_Identify())

return 0;

return 1;

#&HY SC Card -

void SpiRead(uint32_t addr, uint32 t size, uint8 t* buffer)

{

/* This is low level read function of USB Mass Storage */
uint32_t response;

if(addr>=LogicSector)

{
DBG_PRINTF("Read illegal Sector:0x%x\n",addr);
return;
}
if(SDtype&SDBlock)
{
while(size >= PHYSICAL_BLOCK_SIZE)
{
while(MMC_Command_Exec(READ_SINGLE BLOCK,addr,buffer,&response)==FALSE);
addr  ++;
buffer += PHYSICAL BLOCK SIZE;
size  -= PHYSICAL BLOCK_SIZE;
}
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}
else
{
addr*=PHYSICAL_BLOCK SIZE;
while(size >= PHYSICAL_BLOCK SIZE)
{
while(MMC_Command_Exec(READ_SINGLE BLOCK,addr,buffer,&response)==FALSE);
addr += PHYSICAL_BLOCK_SIZE;
buffer += PHYSICAL_BLOCK_SIZE;
size  -= PHYSICAL BLOCK_SIZE;
}
}

2 A 8D Card -

void SpiWrite(uint32_t addr, uint32_t size, uint8_t* buffer)
{
uint32_t response;

if(addr>=LogicSector)

{
DBG_PRINTF("Write illegal Sector:0x%x\n",addr);
return;
}
if(SDtype&SDBlock)
{
while(size >= PHYSICAL_BLOCK_SIZE)
{
while(MMC_Command_ Exec(WRITE_BLOCK,addr,buffer,&response)==FALSE);
addr  ++;
buffer += PHYSICAL_BLOCK_SIZE;
size  -= PHYSICAL BLOCK_SIZE;
}
}
else
{

addr*=PHYSICAL_BLOCK_SIZE,
while(size >= PHYSICAL_BLOCK_SIZE)
{
while(MMC_Command_Exec(WRITE_BLOCK,addr,buffer,&response)==FALSE);
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addr  += (PHYSICAL_BLOCK_SIZE);
buffer += PHYSICAL BLOCK_SIZE;

size  -= PHYSICAL BLOCK SIZE;
1
}
}
3= E3
2.2 BE

USB = EZ W IN Token @imah 4 555KE K - & IN Token R -

ZRITIREL 4 B Er R

BARTELCEEE - DULEAISH] - & GPB15 & 0 K - 823 buf[2] (3R1E 3 B9 X BiEA)

A5 0x1 »

void EP4 Handler(void)
{
uint8_t *buf;
buf = (uint8_t *)(USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP4));

buf[@] = 0x00;
if(PB15 == 0)
buf[1] = ox01;
else
buf[1] = oxe0;
buf[2] = 0x00;
USBD_SET_PAYLOAD LEN(EP4, 3);

2.3 MSC & HID #EBIzEK

MSC_ClassRequest()E1= 1 MSC &2 HID $&5l555K

void MSC_ClassRequest(void)

{
uint8 t buf[8];
USBD_GetSetupPacket(buf);

if(buf[@] & EP_INPUT)
{
/* Device to host */
switch(buf[1])

/* request data transfer direction */
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{
case GET_MAX_ LUN:

{
if((buf[4] == gsInfo.gu8ConfigDesc[LEN_CONFIG + 2]) &&
(buf[2] + buf[3] + buf[6] + buf[7] == 1))

M8(USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EPQ)) = 0;
/* Data stage */
USBD_SET_DATA1(EPQ);
USBD_SET_PAYLOAD_LEN(EPO, 1);
/* Status stage */
USBD_PrepareCtrlOut(0, 0);
}
else
USBD_SET_EP_STALL(EP1); /* Stall when wrong parameter */
break;
}
case GET_REPORT:
case GET_IDLE:
case GET_PROTOCOL:
default:
{
/* Setup error, stall the device */
USBD_SetStall(@);
DBG_PRINTF("Unknow MSC req(@x%x). stall ctrl pipe\n", buf[1]);

break;

}

else
{
/* Host to device */
switch(buf[1])
{
case BULK_ONLY_MASS STORAGE_RESET:
{
/* Check interface number with cfg descriptor and check wValue = 0,
wLength = @ */
if((buf[4] == gsInfo.gu8ConfigDesc[LEN_CONFIG + 2]) &&
(buf[2] + buf[3] + buf[6] + buf[7] == 0))
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g u32length = @; /* Reset all read/write data transfer */
USBD_LockEpStall(®e);

/* Clear ready */
USBD->EP[EP2].CFGP |= USBD_CFGP_CLRRDY_Msk;
USBD->EP[EP3].CFGP |= USBD_CFGP_CLRRDY_Msk;

/* Prepare to receive the CBW */

g _UBEP3Ready = 0;

g u8BulkState = BULK_CBW,;
USBD_SET_DATA1(EP3);
USBD_SET_EP_BUF_ADDR(EP3, g _u32BulkBuf®);
USBD_SET_PAYLOAD_ LEN(EP3, 31);

}

else

{
/* Stall when wrong parameter */
USBD_SET_EP_STALL(EP1);

}

/* Status stage */
USBD_SET_DATA1(EP®);
USBD_SET_PAYLOAD_LEN(EPO, 0);

break;
}
case SET_REPORT:
{
if(buf[3] == 3)
{
/* Request Type = Feature */
USBD_SET_DATA1(EP1);
USBD_SET_PAYLOAD_LEN(EP1, 0);
}
break;
}
case SET_IDLE:
{

/* Status stage */
USBD_SET_DATA1(EPO);
USBD_SET_PAYLOAD_LEN(EP@, 9);
EP4_Handler();

break;
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}

case SET_PROTOCOL:

default:
{

/* Setup error, stall the device */
USBD_SetStall(0);
DBG_PRINTF("Unknow MSC req (©x%x). stall ctrl pipe\n", buf[1]);

break;

—

2.4 KEMM

[
a3

2.41 HID HEHIMFT

HID MouseReportDescriptor 2 5 R HID SEHMFTIT - LM TTER =B 3 PERME
o - IEERMENAE - 3 @R - X&) - Y 8RR -

const uint8_ t HID_MouseReportDescriptor[] =

{
0x05, oxe01, /*
0x09, 0x02, /*
OxAl, 0xo1, /*
0x09, 0x01, VA
OxAl, Ox00, /*
0x05, 0x09, /*
ox19, 0xo1, /*
0x29, 0Ox03, /*
0x15, 0x00, /*
0x25, oxe01, /*
0x95, 0x03, /*
0x75, 0xe01, /*
0x81, 0x02, /5
0x95, 0x01, /*
0x75, Oxe5, /*
0x81, 0x01, /5
0x05, 0x01, /*
0x09, 0x30, /*
0x09, 0x31, )

Usage Page(Generic Desktop Controls) */
Usage(Mouse) */

Collection(Application) */
Usage(Pointer) */

Collection(Physical) */

Usage Page(Button) */

Usage Minimum(@x1l) */

Usage Maximum(©x3) */

Logical Minimum(@x0) */

Logical Maximum(@x1l) */

Report Count(0x3) */

Report Size(ox1) */

Input(3 button bit) */

Report Count(@x1) */

Report Size(@x5) */

Input(5 bit padding) */

Usage Page(Generic Desktop Controls) */
Usage(X) */

Usage(Y) */
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ox15,
ox25,
ox75,
0x95,
ox81,
oxCo,
oxCo,

15

ox81,
Ox7F,
ox08,
0x02,
0x06,

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

Logical Minimum(©x81)(-127) */
Logical Maximum(©x7F)(127) */
Report Size(0x8) */
Report Count(ex2) */

Input(1l byte) */

End Collection */
End Collection */

2.4.2 AHRRHIIT

USB F#FZHAE MM TT(Configuration Descriptor)2R i35 E - gu8ConfigDescriptor ZItH&S
BlERNARET - EZAE 2 AN EHEZ - "bNuminterfaces” B ER 2 - FNRKE
USB =HIMBLIESEKES 24HNTHE - 2 AT E#ZIT(Interface Descriptor) + HID %ttt (HID
descriptor)F i 24 #4175 (Endpoint Descriptor) « kAR AR T 2% -
/*!1<USB Configure Descriptor */
const uint8 t gu8ConfigDescriptor[] =
{
/* Configuration Descriptor */
LEN_CONFIG, /* bLength &
DESC_CONFIG, /* bDescriptorType &
LEN_TOTAL & OxOOFF, /* wTotalLength &/
(LEN_TOTAL & OxFFee) >> 8,
0x02, /* bNumInterfaces */
oxe1, /* bConfigurationValue */
0x00, /* iConfiguration &
oxCo, /* bmAttributes x/
0x32, /* MaxPower )
/* Interface Descriptor */
LEN_INTERFACE, /* bLength )
DESC_INTERFACE, /* bDescriptorType <))
0x00, /* bInterfaceNumber x/
0x00, /* bAlternateSetting &Y
0x02, /* bNumEndpoints &
0x08, /* bInterfaceClass x/
ox05, /* bInterfaceSubClass */
0x50, /* bInterfaceProtocol */
0x00, /* iInterface x/
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/* Endpoint Descriptor */
LEN_ENDPOINT, /* bLength =/
DESC_ENDPOINT, /* bDescriptorType =/
(BULK_IN_EP_NUM | EP_INPUT), /* bEndpointAddress */
EP_BULK, /* bmAttributes &/
EP2_MAX_PKT_SIZE, 0x@0, /* wMaxPacketSize W/
0x00, /* bInterval &y
/* Endpoint Descriptor */
LEN_ENDPOINT, /* bLength */
DESC_ENDPOINT, /* bDescriptorType =/
BULK_OUT_EP_NUM, /* bEndpointAddress */
EP_BULK, /* bmAttributes &
EP3_MAX_PKT_SIZE, 0x00, /* wMaxPacketSize &/
0x00, /* bInterval &y
/* Interface Descriptor */
LEN_INTERFACE, /* bLength */
DESC_INTERFACE, /* bDescriptorType /)
ox01, /* bInterfaceNumber &y
0x00, /* bAlternateSetting  */
oxe1, /* bNumEndpoints sy
ox03, /* bInterfaceClass /)
ox01, /* bInterfaceSubClass */
HID_MOUSE, /* bInterfaceProtocol */
0x00, /* iInterface &/
/* HID Descriptor */
LEN_HID, /* bLength &/
DESC_HID, /* bDescriptorType sy
ox10, oxo1, /* bcdHID Y
0x00, /* bCountryCode /)
oxe1, /* bNumDescriptors &
DESC_HID_RPT, /* DbDescriptorType &
LEN_REPORT_DESC & OxO00FF, /* wDescriptorLength  */
(LEN_REPORT_DESC & OxFF@@) >> 8,

/* Endpoint Descriptor */
LEN_ENDPOINT, /* bLength */
DESC_ENDPOINT, /* bDescriptorType =/
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(INT_IN_EP_NUM | EP_INPUT), /* bEndpointAddress Y
EP_INT, /* bmAttributes &
EP4_MAX_PKT_SIZE & OxOOFF, /* wMaxPacketSize /)
(EP4_MAX_PKT_SIZE & OxFFeQ) >> 8,
HID_DEFAULT_INT_IN_INTERVAL /* bInterval */

}s
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€ NUC200 Series BSP CMSIS V3.00.003
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NuTiny-EVB-NUC240-LQFP100 V1.00
SD card socket board
USB mini USB cable

NUC200 Series

NUC200 £/ SPI1 7T EREEX SD Card - £ GPB.15 #EHUEEIA - LINE NUC200 &

SD Card FUEE ST -

(PC.8) SPI CS
(PC.11) SPI MOSI
(PC.9)  SPICLK
(PC.10) SPI MISO

PB.15
NUC200

DAT3
CMD

SCLK
DATO

SD Card

Mouse

€ SPICS Z Chip Select ### SD card #9 DAT3 pin
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4 SPIMOSI Z NUC200 E R L - %5 SD card A9 DATO pin (W7/R%EE FHIE
BH) -

€ NUC200 SPI SCK #&## SD card Clock ©

€ SPIMISO 2 NUC200 RE##i A - 3 SD card B CMD pin (W /RiEHE FHIE

) -
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4 BHifE;

7~ EC_NUC200_USBD_MSD_SPI|_Mode SDCard_HID Mouse V1.00

7~ Library Sample code header and source files
~ CMSIS Cortex® Microcontroller Software Interface Standard
(CMSIS) by Arm® Corp.
7~ Device CMSIS compliant device header file
=~ StdDriver All peripheral driver header and source files

—~ SampleCode

7~ ExampleCode  Source file of example code
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5 wamiTsEflEl
1. REBEEBZENZEEA ExampleCode TR KEIL B2 - €2
USBD_MSD_SPI_Mode_SDCard_HID_Mouse.uvproj °
2. EAGEEINTH
a. #meE
b. TFENWEERIEE
c. EA/BERRIEET
3. EAREEITE
a. WIS
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6 1ZE]4ACER

Date Revision Description

Nov.22, 2019 1.00 1. #9REEh.
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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 trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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