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1 IhEeNrad
1.1 faifr

ZIEHIRTE3H B O MHIDE &2 ESLE. BN FmE —Dishae, 00l Mbr, SRR
Mo HE=ANThegEn] LM H GPIOfih & .

1.2 JF¥E

HTEB R R G E A3 S, &8 HHID(Human Interface Devices) Fr#fESEAE—
e

— /MNUBSHE —EafH — MEHIE LR A0), HTEhE . Hihm s nr URYE R A A
[F) PRI A o 48] %) o) 7 2 ph 25 5 s 2 190 7 o s O AN g i LA 1, ANUSB ML A P2
K, ReBRN A0 — MEOBIT—MUBRMIIEE, BMEOAE— RN me, Itk
Ui 5 T3 N7 1) R v A& S (Interrupt Transfer) . 33X 5643 L3 A6 R 51T 1.

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 5558 & 3% 1 M 125

P02 —MHIDRbREEE, (TR 2005 A n 1L 5dE .
Byte Bits Description
0 Button 1
Button 2
Button 3
7 Padding
7  X-axis
~7  Y-axis
7
E3

WNEFLOOOOo

Wheel
* 2

TALR—MHIDRAREE, AR R AR e, AR RE X, T AUSB-IF T
ff) " HID USAGE TABLE V1.12"#) 5853 Tk 5.

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

# 3. HID AL A 4%

N ook WwWN

L O2ZHIDH AT E, R 4008 2 mL B .
Byte Bits @ Description

0 0~7 Throttle

1 0~7 Xaxis

2 0~7 Y axis

3 0 ~3 Hat Switch
3 4~7 Buttonl~4
K AHID AT 5 A% 2

1.3 PITER
BEVE B R 5 NN A BEIE 1T . VU BIRE P AT, I USBLYzer BAITRI LIRS A 1
I3 ESIR. WTUEHE SREA3HZEN.
=0 @ PortZ: USB Composite Device
EIDM USE Input Device
-0 @ HID-compliant mouse
= & USE Input Device
- E= HID Keyboard Device
Elljﬁq USE Input Device

K 135 E 53R
USBLyzer 0] il FA&dmd @ ask. B 2. | 3 A 5 id3 7 iafiE Fis 47 A .

1.3.1 HID B#5

# GPIO PB7 HEA NARAEALIS (17 H A%l 3% 1), R UUE M YRIA) 7 BL(LAR 2) Ml fE 2 il -
THENLR bR TR 2AE TR 3.
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URB 2131
URB 2132-2129
URE 2133
URE 2134-21311
URB 2135
URB 2136-2133
URB 2137
URB 2138-2135
URE 2139
URB 2140-2137
URB 214
URB 2142-2139
LIRR 2143

11:07:54.683
11:07:54.700
11:07:54.700
11:07:54.715
11:07:54.715
11:07:54.731
11:07:54.731
11:07:54.747
11:07:54.747
11:07:54.763
11:07:54.763
11:07:54.779
11:07:54.779

1.3.2 HID g&#

#7GPIO PB6 A NAKHAESL N (15 EA%4ANT% F), ARSI 5 — A7 B AL i BUE 048 iiOX1E .
PRI X % B Al eIl A B EHL AT N T i AN BCT 1, G 4. OXIEIX N EUEZTE” HID
USAGE TABLE V1.12"+ 52 X 11

URB 2963
URB 2964-2961
URB 2965
URB 2966-2963
URB 2967
URB 2968-2965
URB 2969
URB 2970-2967
URB 2971
URB 2972-2969

TR
15:30:46.879  16207.3... Bulk or Interrupt Transfer 8 bytes buffer

15:30:46.895  16207.3.. 31.829.. Bulk orInterrupt Transfer Input Report (Len 8) 0000 00 00 00 00 00 0D
15:30:46.895  16207.3... Bulk or Interrupt Transfer 8 bytes buffer

15:30:46.911  16207.3.. 31.920.. Bulk orInterrupt Transfer Input Report (Len 8) IDD 00 00 00 0D 0D 00 DD I
15:30:46.911  16207.3... Bulk or Interrupt Transfer 8 bytes buffer

15:30:46.927  16207.3.. 31.967.. Bulkorinterrupt Transfer Input Report (Len 8) IDD 00 1E 00 0D 0D 00 OO I
15:30:46.927  16207.3... Bulk or Interrupt Transfer 8 bytes buffer

15:30:46.943  16207.4.. 31.974.. Bulk orInterrupt Transfer Input Report (Len 8) 000D 1E 00 00 00 00 0D
15:30:46.943 16207 .4... Bulk or Interrupt Transfer 8 bytes buffer

15:30:46.959  16207.4.. 31.979.. Bulkorinterrupt Transfer Input Report (Len 8) 000D 1E 00 00 00 00 0D

1.3.3 HID ¥R FF

Kl 51, %GPIO PBSH EARMEAL, AIMERIR 4 e mEdh . BEmd, wrfbiA
] 6L 52 2 L A A H AR
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435.224...
435.240... 31.928 ...
435.240...
435.256... 31.820..
435.256...
435.272... 31.835..
435.272...
435.288... 31.963 ...
435.288...
435304, 31911 ..
435.304...
435.320... 31.898 ...
435320,

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
Bulk or Interrupt Transfer
Bulk or Interrupt Transfer

Rulk ar Interrunt Transfer

4 bytes buffer
Input Repart (Len 4)
4 bytes buffer
Input Repert (Len 4)
4 bytes buffer
Input Report (Len 4)
4 bytes buffer
Input Repart (Len 4)
4 bytes buffer
Input Report (Len 4)
4 bytes buffer
Input Report (Len 4)
4 bhwtes huffer

P 2: b ) A el

B 34 A ) A e

00 00 00 00

00000000

00 D001 00|

00 0001 00

00 0001 00

00 0001 00

j Untitled - Notepad

LEi it Format View Help
1111111||

- O X

Window Ln1, Cec 100%

AFINTRLHEA
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in 01:00:
in - 01:00
in  01:00:
in 01:00:
in 01:00:
in 01:00:
in - 01:00
in - 01:00
in  01:00:
in 01:00:
in 01:00:
in 01:00:
in HIEY
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15 F 3 AT FHWindows PR 2 149k 325 i)

B A E A, BN BRI 7), $RE| R E AR R,

%ﬂ%ﬁA@G%Mﬁﬁﬁo

URB 1320-1317  11:00:48.165  9.70444.. 32.024 ..
URB 1321 11:00:49.165  9.70448...
URB 1322-1319  11:00:4%.181  9.72049.. 31.986..
URB 1323 11:00:49.181  9.72032...
URE 1324-1321  11:00:48.197  9.73635.. 31.865..
URE 1325 11:00:49.197  9.73637...
URB 1326-1323  11:00:4%.213  9.75263.. 32.113..
URB 1327 11:00:49.213  9.75267...
URB 1328-1325  11:00:49.230  9.76855.. 32.171..
URE 1329 11:00:49.230  9.76839...

W/, WEWRA AT . TR E 6% LD IR,

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

NUC123 Series

EE
MﬁﬁﬂﬁﬁMﬁ\,

Input Report (Len 4) 00 0000 0D
4 bytes buffer
Input Report (Len 4)
4 bytes buffer
Input Report (Len 4)
4 bytes buffer
Input Report (Len 4)
4 bytes buffer
Input Report (Len 4)
4 bytes buffer

00 00 00 00

7F TF 7F 63

TFTF7F 63

K 5: BEAE KR4

& HID COMPOSITE MOUSE&KEYBOARD&... properties x & HID COMPOSITE MOUSE&KEYEQOARDSL... properties
Settings  Test Settings  Test
Test the game controller. I the controller is not functioning properdy, it may Test the game contraller. If 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 Aues
(. Throttle I Tottle
+
Buttion pressed +
X Auis /Y Axis # X Awis /Y Awis
Buttons Paint of View Hat Buttons Paint of View Hat
Cancel Apoly Cancel Apply
.\\\/4 N, “ A}
B 63 XA il ik
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#§ Game Controllers pod

- .. These settings help you configure the game controllers installed on
'.'? your computer,

Installed game controllers

Controller Status
HID COMPOSITE MOUSEAKEYBOARD&JOYST ...

Advanced... ‘ Properties \

OK

7 R A ) 45 T
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2 REANEH
LGB HID ARfscll T SAThAEE O, BUbR. BRI ThAE . X = ATt
B [ A S A A TR 250, MBI —A IN (P At . 24 ML IN TOKEN

IF, RS IN T AL S 52 2 T HID report descriptor (3% 2 mifE%E, K 8.
2.1 KA HRE A BRI R o

" Transaction EN DP | | T R ACK
98 0x96 0|4 bytes 0x4B 11.282 us 1. 466 081 700

T Tran :.actl on EH DP ACK
Ox96 118 bytes Ox4B 13.968 us 1. 466 092 982

¥ Transaction EN DP ACK
100 Ox96 114 bytes Ox4B 158975 ms 1. 466 106 950

K 8: 3™ IN H i 15 transaction

2.1 BAr. BEMPERAT

2.1.1 Main.c
While[s] Bl 4 13402 7 H T 2R & . A T12F B aTMorig AT, B DAE A v OR B A
B T ] LA T Il PP

while (1)

{

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

}

2.1.2 HID_Composite_Device Mouse Keyboard Joystick.c

PLEUAR B, USBEAHLE K HIN Token ml i s LI R & . 24IN TokenSC B, i 252 (1)
A FRAE R 410 g_uBEP2Ready % N HE . *4HID_UpdateMouseData()# 75 #l|g_uS8EP2Ready N E
I, Bt IFEMEEE . M GPIO PBSHLA VO, BEEbuf[2] (3R 211 YHl 7 B) NOxXL,

B AL N X% AT I HID_UpdateKeyboardData() FTHID_UpdateJoystickData() -2 J7> ) &b B2 i
##, S5HID_UpdateMouseData() JL-FAH[E . A A b i 807 G2 b X e A e A\ . B fs
RN WAL A A P o i3, G2 X AT R8N = 9 AR S s Tl R A FH v o 4, A4 2%
X n R AZHP X PR R, BETR 1.

void HID UpdateMouseData(void)
uint8 t *buf;
if (g_u8EP2Ready)
{

buf = (uint8 t *)(USBD BUF BASE + USBD GET EP BUF ADDR(EP2));
g U8EP2Ready = 0; /* Clear flag */

buf[0] = buf[1] = buf[2] = buf[3] =
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if (PB5 == 0)

buf[@] = @x00; /* Button*/
buf[1] = oxe0; /* X Y
buf[2] = exe1; /* Y x/
buf[3] = 0x00; /* wheel */

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

2.1.3 Descriptor.c
HID_MouseReportDescriptor ;& F s FIHIDIR &5 IR T 6. MhdthidToe L 7R 29 1 Edats .
R A, 3L X, YRIRRSR . UOCBR IR RS, B 20 LR BN LY
FB AR AR

/*1<USB HID Report Descriptor */

const uint8 t HID MouseReportDescriptor[] =

{
ox05, oxeo1l, /* Usage Page(Generic Desktop Controls) */
0x09, 0x02, /* Usage(Mouse) */
OxAl, 0x01, /* Collection(Application) */
0x09, oxe1, /* Usage(Pointer) */
OxAl, 0x00, /* Collection(Physical) */
0x05, 0x09, /* Usage Page(Button) */
0x19, oxe1l, /* Usage Minimum(@x1) */
0x29, 0x03, /* Usage Maximum(@x3) */
ox15, 0xe0, /* Logical Minimum(@x@) */
0x25, 0x01, /* Logical Maximum(@x1l) */
0x75, 0xo1, /* Report Size(ox1) */
0x95, 0x03, /* Report Count(ex3) */
0x81, 0x02, /* Input(3 button bit) */
0x75, 0x05, /* Report Size(@x5) */
0x95, 0x01, /* Report Count(ex1) */
ox81, oxo1, /* Input(5 bit padding) */
0x05, oxo1, /* Usage Page(Generic Desktop Controls) */
0x09, 0x30, /* Usage(X) */
0x09, 0x31, /* Usage(Y) */
0x09, 0x38, /* Usage(Wheel) */
ox15, ox81, /* Logical Minimum(©x81)(-127) */
0x25, Ox7F, /* Logical Maximum(@x7F)(127) */
Ox75, 0x08, /* Report Size(0x8) */
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0x95, 0x03, /* Report Count(@x3) */
Ox81, 0x06, /* Input(l byte wheel) */
oxCo, /* End Collection */

oxCo, /* End Collection */

}s

2.2 Configuration Descriptor for 3 Interfaces Composite Device

USB #1735 41 4 iR 7t (Configuration Descriptor) sk ##1H %5 & . gu8ConfigDescriptor /& Il 75
B H SR IR T, B SA A A iE . “ONuminterfaces” 7 Bt % € N3, HISkibUSB
EHEELEEEE AI3HE . 34 7 M 1A Jt (Interface Descriptor), HID ##iA Jo (HID

descriptor) Fl¥ii 15 14 76(Endpoint Descriptor), &7 51)F AR 7t JG .

/*1<USB Configure Descriptor */

const uint8 t gu8ConfigDescriptor[] =

{
LEN_CONFIG, /* blLength */
DESC_CONFIG, /* bDescriptorType */
/* wTotalLength */
LEN_CONFIG_AND_SUBORDINATE & Ox@OFF,
(LEN_CONFIG_AND SUBORDINATE & OxFF@0) >> 8,

0x03, /* bNumInterfaces */

ox01, /* 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 */

ox0e1, /* 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, 0xe1, /* 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) & ©Ox00FF,
(sizeof(HID MouseReportDescriptor) & OxFFOQ) >> 8,

/* EP Descriptor: interrupt in. */

LEN_ENDPOINT, /* bLength */

DESC_ENDPOINT, /* bDescriptorType */

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

/* wMaxPacketSize */

EP2 MAX PKT_SIZE & OxOOFF,

(EP2_MAX PKT SIZE & OxFFe@) >> 8,

HID DEFAULT INT_IN INTERVAL, /* bInterval */
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/* I/F descr: HID */
LEN_INTERFACE, /* bLength */
DESC_INTERFACE, /* bDescriptorType */
ox01, /* 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. */
ox0a1, /* Number of HID class descriptors to follow. */
DESC_HID RPT, /* Dscriptor type. */
/* Total length of report descriptor. */
sizeof (HID_KeyboardReportDescriptor) & Ox@0FF,
(sizeof(HID KeyboardReportDescriptor) & OxFFO0) >> 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. */
0x10, 0xe1l, /* 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) & OxFFe9) >> 8,
/* EP Descriptor: interrupt in. */
LEN_ENDPOINT, /* blLength */
DESC_ENDPOINT, /* bDescriptorType */
(INT_IN2 EP_NUM | EP_INPUT), /* bEndpointAddress */
EP_INT, /* bmAttributes */
/* wMaxPacketSize */
EP4_MAX_PKT_SIZE & OXxOOFF,
(EP4_MAX_PKT SIZE & OxFF@Q) >> 8,
HID DEFAULT INT_IN_ INTERVAL /* bInterval */
}s5
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3 BIFEEAHE

® HRIFIBE

B BSP A
€ NUC123 Series BSP CMSIS V3.01.001

m IDE ik
€ Keil uversion 5.26

B USB i T A
€ USBLyzer ( http://www.usblyzer.com/)

o TEMHIFE

B O
€ NuTiny-EVB-NUC123-LQFP64 v1.0
€ USB mini USB cable
€ USB-UART TTL(Optional)
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B RE
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 BHRXER
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.
~ Device CMSIS compliant device header file
I~ StdDriver All peripheral driver header and source files

I~ SampleCode

7~ ExampleCode Source file of example code

7~ KEIL KEIL project file
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5 WAHATVEBITER
1. R4 H M5 E &=\ ExampleCode #4521 KEIL SCfF3, W
NUC123 _USBD_HID Composite_Mouse_Keyboard_Joystick.uvproj.
2. NGRSO
a. i
b. NEAENAF
c. HEN/BEIFERAR
3. BEARRER IR
a. AT
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6 BITLEH

Date Revision Description

July. 01,2019  1.00 1. WIsEAm.

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.

Please 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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