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ItEEAIENESEERIARHE - EET EFERAHID(Human Interface Devices)REE/F—1E
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—EUBSEE—EE A —EZEHIER(IHR50) - ARZEHIER - HtisR o MIRBEAMA A
BINETE « LLEAIPHEHEREEERTRENNIHRONIHRLE R - HUSBEHNABESE
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Endpoints in NUC123 Composite Device Function

Endpoint 0 Control IN Control Pipe (Endpoint 0) Control Transfer

Endpoint 1 Control OUT

Endpoint 2 Interface O: HID Mouse
Endpoint 1: Interrupt IN

Endpoint 3 Interface 1 HID Keyboard
Endpoint 2: Interrupt IN

Endpoint 4 Interface 2 HID Joystick

Endpoint 3: Interrupt IN
# 1. HID B aR &7 EH In B AHES

NHEOE—EHIDEREE - AKX 2WE/ESALEER -
Byte Bits Description

0 Button 1
Button 2
Button 3
Padding
X-axis
Y-axis
Wheel

< 2: HID JB B RSB

WNFL,OOOO

1
2
3~
0~
0~
0~

SIENIENIEN

NMHEIZ—EHDRBERE - FAX NEREARIEBER - RBEABESR - oJ{EUSB-IF N
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NUVOTON NUC123 Series

#) ” HID USAGE TABLE V1.12"RJ55538 %l -

Byte Description
Modifier Keys
Reserved
Key code 1
Key code 2
Key code 3
Key code 4
Key code 5
Key code 6

= 3: HID SRR EET

~NOo ok WNEO

NTHE2ZHIDEERERE @ FHAK 4H0ERNBCEER -

Byte Bits @ Description
Throttle
X axis
Y axis
Hat Switch
Button1l ~4

D ERHEET

WWN RO
\lw\l\l\l

0~
0~
0~
0~
4 ~
H

1.3 #iTHER

UEEE pI TR B S 2 Bl A BB A AEETT - LSBT - ERUSBLyzerF Mo LUERE 189
KEIE - JUBRLESGRERIETE -
E|---|:| § Port2: USB Composite Device
: BDE’W USE Input Device
.0 ) HID-compliant mouse
E| Dﬁ.ﬁ USB Input Device
I I === E= HID Keyboard Device
EDF’W USB Input DE‘JICE

B 1:3£85%
USBLyzer thol BREHF ML - B 2 B 3 ME 5 it F AR ETRNEREE -
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1.3.1 HID ;BE

NUC123 Series

=GPIO PB7 ZURBEEMR(IEERZMZ T) - JUERYHNBEURR 2)REmEEEML -

ERBENETIEIBE -
URE 2131 11:07:54.683  435.224... Bulk or Interrupt Transfer 4 bytes buffer in  01:00:
URB 2132-2128  11:07:54.700  435.240... 31.828 .. Bulk or Interrupt Transfer Input Report (Len 4] 0000 00 00 in 01:00:
URB 2133 11:07:54.700  435.240... Bulk or Interrupt Transfer 4 bytes buffer in 01:00:
URB 2134-2131  11:07:534.715  435.256... 31.829 .. Bulk or Interrupt Transfer Input Report (Len 4] |00 00 00 00 in 01:00:
URB 2135 11:07:54.715  435.256... Bulk or Interrupt Transfer 4 bytes buffer in 01:00:
URE 2136-2133  11:07:34.731  435.272.. 31.835.. Bulk or Interrupt Transfer Input Report (Len 4) |00 00 07 00 in  01:00:
URE 2137 11:07:54.731  435.272... Bulk or Interrupt Transfer 4 bytes buffer in  01:00:
URB 2138-2135  11:07:534.747  435.288.. 31.963 .. Bulk or Interrupt Transfer Input Report (Len 4] 000001 00 in 01:00:
URB 2139 11:07:54.747  435.288... Bulk or Interrupt Transfer 4 bytes buffer in 01:00:
URB 2140-2137  11:07:534.763  435.304... 31.9171.. Bulk or Interrupt Transfer Input Report (Len 4) 00000100 in 01:00:
URB 214 11:07:54.763 435304, Bulk or Interrupt Transfer 4 bytes buffer in 01:00:
URE 2142-2139  11:07:34.779  435.320.. 31.898 .. Bulk or Interrupt Transfer Input Repert (Len 4] 000001 00 in  01:00:
LIRR 2143 110754779 435320 Rulk or Interrunt Transfer 4 hutes huffer in 0100
2B ENEBIE

1.3.2 HID f#s

£GPIO PB6 HEM AEEMIS(EFIZIHZT) - RBRIBEMNE—
Fs O] 85 A\ B9 3t 75 B8 A RO B
ENFEITL -

IR EREUJHELSANE
USAGE TABLE V1.12"%%E

URB 2963 15:30:46.879  16207.3...
URB 2964-2961  13:30:46.895 16207.3..
URB 2965 15:30:46.895  16207.3...
URB 2966-2963  13:30:46.911  16207.3..
URB 2967 15:30:46.911  16207.3...
URB 2968-2965  13:30:46.927 16207.3..
URB 2969 15:30:46.927  16207.3...
URB 2970-2967  13:30:46.943  16207.4..
URB 2971 15:30:46.943  16207.4...
URB 2972-2969 13:30:46.959 16207.4..
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31.829 ...

31.920 ...

31.967 ...

31.974 ...

31.979 ...

Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer

(B EEmEERE
1’ W& 4 - OX1E

8 bytes buffer
Input Report (Len 8)
8 bytes buffer
Input Report (Len 8) IDD 00 00 00 DD DD 00 0D I
8 bytes buffer
Input Report (Len 8) |00 00 1E 00 00 00 00 00 |
8 bytes buffer
Input Report (Len 8)
8 bytes buffer
Input Report (Len 8)

00 00 00 00 0D 0D 0D 0D

0000 1E 00 0D 0D 0D 0D

0000 1E 00 0D 0D 0D 0D

3 RBREIWIIE
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NUVOTON NUC123 Series

| Untitled - Notepad - O >

ile_Edit  Format View Help
1111111

Window Ln1, Cc 100%

4AMANFREICEAR

1.3.3 HID &8

54 - EGPIO PB5UREAA - o[iREIR 4PWEWERNE - ERAINE - Mol
Bl 6¥R= R H ERIIEHIIRHEE -

ERZ oI AHWindows ARV IEIERIER" - BRERRTR - FHRE 6R[RENDER - o=
MR ATNAE - EAMEKENEIRE 7) - HILKENBHERIR - MEWTIRIAGEE - 7
o] LUEAB 6RVRIE B -

URB 1320-1317  11:00:48.165 970444, 32.024.. Bulk or Interrupt Transfer Input Report (Len 4) 00 000000

URE 1321 11:00:49.165  9.70443... Bulk or Interrupt Transfer 4 bytes buffer

URE 1322-1319 11:00:49.1817  9.72049.. 31.936.. Bulk orInterrupt Transfer Input Report (Len 4)  |00.00 00 00

URE 1323 11:00:49.181  9.72032... Bulk or Interrupt Transfer 4 bytes buffer

URB 1324-1321  11:00:43.197  9.73635.. 31.865.. Bulk orInterrupt Transfer Input Report (Len 4)
URB 1325 11:00:49.197  9.73637... Bulk or Interrupt Transfer 4 bytes buffer

URE 1326-1323  11:00:49.213  9.75263.. 32.113.. Bulk orInterrupt Transfer Input Report (Len4) 7F7F 7F 63

URE 1327 11:00:49.213  9.75267... Bulk or Interrupt Transfer 4 bytes buffer

URE 1328-1325  11:00:49.230 9.76835.. 32.171.. BulkorInterrupt Transfer Input Report (Lend4)  7F7F 7F 63

URB 1329 11:00:49.230  9.76839... Bulk or Interrupt Transfer 4 bytes buffer

5: SREERVERIE
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NUVOTON NUC123 Series

‘® HID COMPOSITE MOUSE&KEYBOARDEL... properties X ‘® HID COMPOSITE MOUSE&KEYBOARD&L... properties X
Settings  Test Settings  Test

Test the game controller. If the controller is not functioning properdy, it may Test the game controller. I the controller is not functioning propery, it may

need to be calibrated. To calibrate it, go to the Settings page. need to be calibrated. To calibrate it, go to the Settings page.

Axes Pxes

-] Throttle I Thotie
+
Buttion pressed =
K fods /Y Axis K Pds /Y Axds
Buttons Poirt of View Hat Buttons Paint of View Hat

Cancel Apply Cancel Apply
6: 12 1280AI

#§ Game Controllers pod

_ These settings help you configure the game controllers installed on

'.; your computer,

Installed game controllers

Controller Status
HID COMPQSITE MOUSEAKEYBOARD&IOYST ..

Advanced... Properties

oK

7: WRIEHIEIR
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NUvVOoOTOoN NUC123 Series

2 REN

ICEEAIRETUER HID REEIR 7 =[@IIsETE - BE - BBENZERNINGE - E=(EINEEHR

NEEREMNTEIFFHEC - BETEAE—E IN WPEEHRE, - EEH3EEH IN TOKEN -

S1E IN B P ER S5 In 35 S s FH E 5% HID report descriptor FWE RIS EEZ R - {E 8 - 2.1
BT AR RENRE -

" Transaction EN I Data ACK
98 0x96 04 bytes 0x4B 11.282 us 1466 081 700

" Tran ;.actl on EN DP ACK
0x96 118 bytes 0x4B 13.968 us 1. 466 092 9582

" Transaction EN DP ACK
100 0x96 1|4 bytes Ox4B 15.975 ms 1. 466 106 950

8: 3 @& IN o7 Ef I E5AY transaction

2.1 BE - ERETNIRIT
2.1.1 Main.c

While Bl EIPIRI3TBIRIT 2RI 0 0 686 - SIBRIR T S EVBIET - AL ME T REBHT
BRI AT -

while (1)

HID UpdateMouseData();
HID UpdateKeyboardData();
HID UpdateJoystickData();

}

2.1.2 HID _Composite_Device Mouse Keyboard_ Joystick.c

PUBERB - USBEHEZELIN Token@imRi155KER - EIN Tokenl R - InFa2AY R
FEEEEF?'@?EQ USBEP2Readys& B E - EHID_UpdateMouseData()#&@&%g_uS8EP2ReadySE
- MERELLCEESR - EGPIO PB5EAI&A0MF - REDLUM2] (3R 280 YERHEAI) A0x1 -
HBRAIZ128HID_UpdateKeyboardData() FIHID_UpdateJoystickData() B2 =0 AR IERE -
BiHID_UpdateMouseData()%F48E - R AmFMBFHNEERINREBL AR - BEFEANIN
hEMSHE ARSI - FEREASEFHNRE ; MEFEERAPEIRRL  F4FHNETE -
InEMEEERNER  BEREL -

void HID UpdateMouseData(void)
{
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uint8 t *buf;
if (g _u8EP2Ready)
{

buf = (uint8_t *)(USBD_BUF_BASE + USBD_GET_EP_BUF_ADDR(EP2));
g U8EP2Ready = 0; /* Clear flag */

buf[@] = buf[1] = buf[2] = buf[3] =

if (PB5 == 0)

{
buf[@] = @x00; /* Button*/
buf[1] = exee- /* X */
buf[2] = @xe1; /* Y */
buf[3] = @x@0; /* wheel */

/* Set transfer length and trigger IN transfer */
USBD_SET PAYLOAD LEN(EP2, 4);
}
}

2.1.3 Descriptor.c

HID_MouseReportDescriptor &8 EERIHIDI S5 7o - dcER 7 &R 2PHNERER -
IEERAENAR - 3ERER - X - YEF R - @M ZEENE - $E 20IBEZHEN
A FWERNRE -

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

{
0x05, 0x01, /* Usage Page(Generic Desktop Controls) */
0x09, 0x02, /* Usage(Mouse) */
OxAl, 0xe1, /* Collection(Application) */
0x09, 0x01, /* Usage(Pointer) */
OxAl, 0x00, /* Collection(Physical) */
0x05, 0x09, /* Usage Page(Button) */
0x19, oxe1l, /* Usage Minimum(@x1) */
0x29, 0x03, /* Usage Maximum(@x3) */
0x15, 0x00, /* Logical Minimum(@x@) */
0x25, oxo1, /* Logical Maximum(@x1l) */
0x75, 0x01, /* Report Size(ox1) */
0x95, 0x03, /* Report Count(ex3) */
ox81, 0x02, /* Input(3 button bit) */
Ox75, 0x05, /* Report Size(Ox5) */
0x95, oxe1, /* Report Count(ex1) */
ox81, oxo1, /* Input(5 bit padding) */
0x05, 0x01, /* Usage Page(Generic Desktop Controls) */
0x09, 0x30, /* Usage(X) */
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NUVOTON NUC123 Series

0x09, 0x31, /* Usage(Y) */

0x09, 0x38, /* Usage(Wheel) */

ox15, 0x81, /* Logical Minimum(©x81)(-127) */
0x25, Ox7F, /* Logical Maximum(@x7F)(127) */
Ox75, 0x08, /* Report Size(0x8) */

0x95, 0x03, /* Report Count(ex3) */

0x81, 0x06, /* Input(l byte wheel) */

oxCo, /* End Collection */

oxCo, /* End Collection */

13

2.2 Configuration Descriptor for 3 Interfaces Composite Device

USB 3= #5522 #4H 5 4 #L 7T (Configuration Descriptor) R ¥z 3£ & - gu8ConfigDescriptor 2 tb 5
BE AR ARERM T - BEZAIENEMM - “ONuminterfaces” IR E 53 - ARZFEUSB
FHRMELESGEERIMHNTE - 34 /7 E #4L JT (Interface Descriptor) - HID # #tt 7t (HID
descriptor) A 2 1 7t 7o(Endpoint Descriptor) - fkFBAIRBREH M TT 2 % -

/*1<USB Configure Descriptor */

const uint8 t gu8ConfigDescriptor[] =

{
LEN_CONFIG, /* blLength */
DESC_CONFIG, /* bDescriptorType */
/* wTotallLength */
LEN_CONFIG AND SUBORDINATE & Ox@OFF,
(LEN_CONFIG_AND SUBORDINATE & OxFF@Q) >> 8,

0x03, /* bNumInterfaces */

ox0e1, /* bConfigurationValue */

0x00, /* iConfiguration */

0x80 | (USBD SELF POWERED << 6) | (USBD_REMOTE WAKEUP << 5),/* bmAttributes */
USBD_MAX_ POWER, /* MaxPower */

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

0x00, /* bInterfaceNumber */

0x00, /* bAlternateSetting */

oxe1, /* bNumEndpoints */

0x03, /* bInterfaceClass */

0x00, /* bInterfaceSubClass */

HID MOUSE, /* bInterfaceProtocol */

0x00, /* iInterface */

/* HID Descriptor */

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

0x10, ©xe1l, /* HID Class Spec. release number. */
0x00, /* H/W target country. */

ox01, /* Number of HID class descriptors to follow. */

DESC_HID RPT, /* Dscriptor type. */

/* Total length of report descriptor. */

sizeof (HID MouseReportDescriptor) & Ox@0FF,
(sizeof(HID_MouseReportDescriptor) & OxFFO0) >> 8,
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/* EP Descriptor: interrupt in. */

LEN_ENDPOINT, /* blLength */

DESC_ENDPOINT, /* bDescriptorType */

(INT_IN EP_NUM | EP_INPUT), /* bEndpointAddress */
EP_INT, /* bmAttributes */

/* wMaxPacketSize */

EP2 MAX PKT SIZE & OxO0OFF,

(EP2_MAX_ PKT SIZE & OxFFe@) >> 8,

HID DEFAULT INT IN INTERVAL, /* bInterval */

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

oxo1, /* bInterfaceNumber */

ox00, /* bAlternateSetting */

ox01, /* bNumEndpoints */

0x03, /* bInterfaceClass */

0x00, /* bInterfaceSubClass */

HID KEYBOARD, /* bInterfaceProtocol */

0x00, /* iInterface */

/* HID Descriptor */

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

ox10, oxe1, /* HID Class Spec. release number. */
0x00, /* H/W target country. */

ox01, /* Number of HID class descriptors to follow. */

DESC_HID RPT, /* Dscriptor type. */

/* Total length of report descriptor. */

sizeof (HID KeyboardReportDescriptor) & Ox00FF,
(sizeof(HID_KeyboardReportDescriptor) & OxFFOQ) >> 8,

/* EP Descriptor: interrupt in. */

LEN ENDPOINT, /* bLength */

DESC_ENDPOINT, /* bDescriptorType */
(INT_IN1_EP_NUM | EP_INPUT), /* bEndpointAddress */
EP_INT, /* bmAttributes */

/* wMaxPacketSize */

EP3_MAX_PKT SIZE & OxOOFF,

(EP3_MAX PKT _SIZE & OxFFee) >> 8,

HID DEFAULT_INT_IN_INTERVAL, /* bInterval */

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

0x02, /* bInterfaceNumber */

0x00, /* bAlternateSetting */

ox01, /* bNumEndpoints */

ox03, /* bInterfaceClass */

0x00, /* bInterfaceSubClass */

HID_NONE, /* bInterfaceProtocol */

0x00, /* iInterface */

/* HID Descriptor */

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

ox10, oxe1, /* HID Class Spec. release number. */
0x00, /* H/W target country. */

ox01, /* Number of HID class descriptors to follow. */

DESC _HID RPT, /* Dscriptor type. */

/* Total length of report descriptor. */

sizeof (HID JoytickReportDescriptor) & ©x00FF,
(sizeof(HID JoytickReportDescriptor) & OxFFe@) >> 8,

/* EP Descriptor: interrupt in. */
LEN_ENDPOINT, /* blLength */
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DESC_ENDPOINT, /* bDescriptorType */
(INT_IN2_EP NUM | EP_INPUT), /* bEndpointAddress */
EP_INT, /* bmAttributes */

/* wMaxPacketSize */

EP4_MAX_PKT_SIZE & Ox@OFF,

(EP4_MAX_PKT SIZE & OxFF0Q) >> 8,

HID DEFAULT INT IN INTERVAL /* bInterval */

s
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3 EREcHEERSIRIR
o WMEBIRIR

B BSPRA

€ NUC123 Series BSP CMSIS V3.01.001
B IDE JRA

€ Keil uVersion 5.26
B USB HEHETAE

€ USBLyzer ( http://www.usblyzer.com/)

o I[FFRIRIE

B ERcl

€ NuTiny-EVB-NUC123-LQFP64 v1.0
€ USB mini USB cable
€ USB-UART TTL(Optional)
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NnNUvVOoTON NUC123 Series
B B
UART TTL Module
UARTO_RX (PB.0) UART_TX
UARTO_TX (PB.1) UART_RX
GND GND
PB.5 Button(Mouse)
PB.6 Button(Keyboard)
PB.7 Button(Joystick)
USB
PC(USB Host)
NUC123SD4ANO
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4 BifE:

7 EC_NUC123 USBD_HID_Composite_Mouse_Keyboard_Joystick_V1.00

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

I~ SampleCode

7~ ExampleCode  Source file of example code

~ KEIL KEIL Project File
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5 faEITEERIEN

R1E BB ZE#E A ExampleCode BE DA KEIL B3 - &2
NUC123_USBD_HID_Composite_Mouse_Keyboard_Joystick.uvproj °

=

2. EAmERIATE
a. fmae
b. THNAEEIEE
c. EA/BFARERET
3. EAREEREINTE
a. HITHES
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6 {ZETACER

Date Revision Description

July. 01,2019  1.00 1. HRE M.

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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