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SEE g s ve L S HID AR Th e FIUSBAE /73 &, &1 SPI#E N3 HXSD Card, Jfi HHGPIOf K

PRI o

1.2 JFH

1.2.1 SPI Mode SD Card
SD CardZ #Pifhiz/E#z0: SD Card#iz 5SPIE, MICH T E L TR 1.

Pin SD Mode SPI Mode
Name Type Description Name | Type Description
1 | CD/DAT3 | I/O/PP | Card Detect/ CS I Chip Select (neg true)
Data Line [Bit 3]

2 CMD PP | Command/Response DI PP | DataIn

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 DAT1 I/O/PP | Data Line [Bit 1] RSV

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

Fg 1 SD RiafF i 5 E X

G52 SPI Mode SD Cardfiz 42 5 #1440 IR AR 1) JF 4575 o

1.2.2 USB % E

Wi pIfE A& E A 24810, i HHMSC(Mass Storage Device) 5 HID(Human Interface
Devices)trifiSEfE. —MNUSBRE —E A — MEHIE L (m0), HTHhliedm. Hhm 5nT
DA L FH TG AN R R EAE o WO o (0 45 1) A 28 P e 5 g A 24 ) iy AL O R g 0144, MAUSB
FHAERR, RFHuA0: N0 — MEER M A5 — M EN Huwm s, H
T EAHI(Bulk Transfer); # H16L& — AN A% A i 20, s 20 FH T-560 7 m) 1w T A%
(Interrupt Transfer). X £e4% RT3 5K OC R 51 T8R4 2,

Function

USB Composite Device

NUC200 Hardware setting

Control Transfer | Control Pipe

Mass Storage
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endpoint 0: Control IN/OUT

Interface O
endpoint 2: Bulk IN
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endpoint 0: Control IN
endpoint 1: Control OUT
endpoint 2: Bulk IN
endpoint 3: Bulk OUT
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endpoint 3: Bulk OUT
HID Mouse Interface 1 endpoint 4: Interrupt IN
endpoint 4: Interrupt IN

Tt 2 Bad BRI DA 43S
O MHIDEARRE, RS SR AL Hd .

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

FH 3 HID Fbrfk 4% =0
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1.3 #HATER

P SR N RN BEis AT . LB AT, (] USBLyzerJAITH] LLIRAG K% 1
A ESIR. TUERMESREA2HEA.

- Device Tree *
|
iy USE Input Device
: o [l] HID-compliant mouse
£-% Portd: Generic USE Hub
_ v
| USE Properties bt
Connection Status Device connected Call
Current Configuration 1 I
Speed Full (12 Mbit's}
Device Address 23
Humber Of Open Pipes 3
Device Descriptor USE Device
0 blength 1 1zh
1 bDescriptorType p i 01k Device
Z bcdUSH Z 0lloh USB Spec 1.
4 bleviceClass X 00k Class info in Ifc Descriptors
5 bDeviceSubClass 1 00k
& bDeviceProtocol p i 00k
7 bMaxPacketSizel 5 40h 64 bytes
g dVendor Z 04len
10 idProduct 2 BOOSh
1z bcdDevice Z 0000R 0.00
14 iManufacturer 5 01k "Muwoton®
15 iProduct ¥ 02k "USB Device"
ig iSerigiNumber 1 03k "AQ00016.46:047
17 bMumConfigurations 1 0lh
Configuration Descriptor 1 hdl

KR 1 REIIR
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2 REAE

2.1 SPIl Mode SD Card
e SPI #2115 SD Card #1464k .

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;

#2HY 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;
}

Nov.22, 2019 Page 5 of 19 Rev 1.00




NUvoToN NUC200 Series

}
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;
}
}

5 N\ SD 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;

2.2 Kt

USB FHL< & H IN Token A & 4 153K EdE, 24 IN Token W BIK, 3T A 4 1 KT AL EE
TP e E mfEEdE . PATEm AR, 24 GPB15 HA N 0 1, #5E buf[2] (Fk& 3 i X i)
N O0x1.

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

buf[0] = oxee;
if(PB15 == 0)
buf[1] = ox01;
else
buf[1] = oxe0;
buf[2] = 0x00;
USBD_SET_PAYLOAD_LEN(EP4, 3);

2.3 MSC & HID 2535k
MSC_ClassRequest()fL 7 T MSC 5 HID 255K

void MSC_ClassRequest(void)

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

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

{
case GET_MAX_LUN:
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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(EPO);
USBD_SET_PAYLOAD_LEN(EPO, 1);
/* Status stage */
USBD_PrepareCtrlOut(e, 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))

g u32length = @; /* Reset all read/write data transfer */
USBD_LockEpStall(®e);
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/* Clear ready */
USBD->EP[EP2].CFGP |= USBD_CFGP_CLRRDY_Msk;
USBD->EP[EP3].CFGP |= USBD_CFGP_CLRRDY_Msk;
/* Prepare to receive the CBW */
g U8EP3Ready = 0;
g u8BulkState = BULK_CBW,;
USBD_SET_DATA1(EP3);
USBD_SET_EP_BUF_ADDR(EP3, g u32BulkBuf®9);
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, 9);
}
break;
}
case SET_IDLE:
{
/* Status stage */
USBD_SET_DATA1(EP®);
USBD_SET_PAYLOAD_LEN(EPO, 0);
EP4_Handler();
break;
}
case SET_PROTOCOL:
Nov.22, 2019 Page 9 of 19 Rev 1.00
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default:
{

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

break;

}

2.4 BEFEHBRFF

2.4.1 HID & HIR

HID_MouseReportDescriptor & AR 1) HID i & fd fFoc. bl e 7R 3 FiEdEs
o WLEHER NG, 3/MEH. X Y BRI .

const uint8 t HID_MouseReportDescriptor[] =

{
0x05, oxe01, /*
0x09, 0x02, /*
OxAl, Ox01, /*
0x09, 0x01, VA
OxAl, Ox00, /*
0x05, 0x09, /*
0x19, 0xe1, /*
0x29, 0x03, /*
ox15, 0x00, /*
0x25, oxe01, /*
0x95, 0x03, /*
0x75, 0x01, /*
0x81, 0x02, /5
0x95, 0x01, /*
0x75, Ox05, /*
0x81, 0x01, /5
0x05, 0x01, /*
0x09, 0x30, /*
0x09, 0x31, /5
ox15, Ox81, /*
0x25, Ox7F, /*
0x75, 0Ox08, /*
0x95, 0x02, /*

Usage Page(Generic Desktop Controls) */
Usage(Mouse) */
Collection(Application) */
Usage(Pointer) */
Collection(Physical) */

Usage Page(Button) */

Usage Minimum(@x1l) */

Usage Maximum(©x3) */

Logical Minimum(@x@) */
Logical Maximum(@x1l) */

Report Count(Ox3) */

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) */

Logical Minimum(©x81)(-127) */
Logical Maximum(©x7F)(127) */
Report Size(ox8) */

Report Count(ex2) */
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0x81, Ox06,
oxCo,
oxCo,

s

/* Input(1l byte) */
/* End Collection */
/* End Collection */

2.4.2 HAFEWMRIT

USB T HL7 E 4 &R 6 (Configuration Descriptor) K #iH%E & . gu8ConfigDescriptor &Il

Bl F SR, BEEE 2 AL,

“bNuminterfaces” FEi&EN 2, H¥Kik

USB ENLFIEME G35 EH 2 A1, 2 A ik t(Interface Descriptor), HID i u(HID

descriptor)fllif 25 34 7t (Endpoint Descriptor), & 751 T4 &R T2 )5

/*!1<USB Configure Descriptor */

const uint8 t gu8ConfigDescriptor[] =

{

/* Configuration Descriptor */
LEN_CONFIG, /*
DESC_CONFIG, /*
LEN_TOTAL & ©OxO0FF, /*
(LEN_TOTAL & OxFFee) >> 8,
0x02, /*
ox01, /*
0x00, /*
oxCo, /*
0x32, /*
/* Interface Descriptor */
LEN_INTERFACE, /*
DESC_INTERFACE, /*
0x00, /*
0x00, /*
0x02, /*
ox08, /*
0x05, /*
0x50, /*
0x00, /*
/* Endpoint Descriptor */
LEN_ENDPOINT, /*
DESC_ENDPOINT, /*
(BULK_IN_EP_NUM | EP_INPUT), /*
EP_BULK, Tk

bLength
bDescriptorType
wTotallLength

bNumInterfaces
bConfigurationValue
iConfiguration
bmAttributes

MaxPower

bLength
bDescriptorType
bInterfaceNumber
bAlternateSetting
bNumEndpoints
bInterfaceClass
bInterfaceSubClass
bInterfaceProtocol

iInterface

bLength
bDescriptorType
bEndpointAddress
bmAttributes

*/

*/

*/
*/
*/
*/
*/

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

*/
*/
*/
*/
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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 & OxO0OFF, /* wDescriptorLength  */
(LEN_REPORT_DESC & OxFF@@) >> 8,
/* Endpoint Descriptor */

LEN_ENDPOINT, /* bLength */
DESC_ENDPOINT, /* bDescriptorType &
(INT_IN_EP_NUM | EP_INPUT), /* bEndpointAddress Wi/
EP_INT, /* bmAttributes &
EP4_MAX_PKT_SIZE & OxOOFF, /* wMaxPacketSize =/
(EP4_MAX_PKT_SIZE & OxFF0Q) >> 8,
HID DEFAULT_INT_IN_INTERVAL /* bInterval */

s
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3 KSR
® {FIBE
B BSPRA
€ NUC200 Series BSP CMSIS V3.00.003
m IDE ik
¢ Keil uVersion5.26
® TEMFIAEE
B A
€ NuTiny-EVB-NUC240-LQFP100 V1.00
€ SD card socket board
4 USB mini USB cable
B REH
NUC200 f#H] SPI1 #111£HL SD Card, #HfiH GPB.15 fi £ ArdiA. LA F& NUC200 5
SD Card HJZE# T .
(PC.8) SPI CS DAT3
(PC.11) SPI MOSI CMD
(PC.9) SPI| CLK SCLK
(PC.10) SPI MISO DATO
SD Card
PB.15 Mouse
NUC200
€ SPICS /& Chip Select ## SD card ] DAT3 pin
€ SPIMOSI /& NUC200 r¥idfdi i, %42 SD card ) DATO pin (404 Lhi
BH)o
4 NUC200 SPI SCK i%#% SD card Clock.
€ SPIMISO /& NUC200 Fi%iSi N, %4 SD card ) CMD pin (220 Hz - HiH
BH)o
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4 HxER

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

Nov.22, 2019 Page 16 of 19 Rev 1.00



NUvoToN NUC200 Series

5 nMHATIEBIRER
1. HR¥E B M5 B = ExampleCode #4271 ) KEIL SCfF3, X
USBD_MSD_SPI_Mode SDCard_HID_Mouse.uvproj.
2. HEAGRIFRIE O
a. i
b. TEMMEEAL
c. HEN/EITRRATR
3. BRI AIE O
a. PTG
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6 BITLF

Date Revision Description

Nov.22, 2019 1.00 1. WEE KA.
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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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