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USB介面控制實習 

 

 

 

 USB  

 USB  

 USB  
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(USB Universal Serial Bus)

USB1.1 USB2.0 USB3.x USB4.x

(a)(b)  

10-1(a)  USB  
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USB  

 

10-1(b)  USB  

USB  Logo   
 

USB1.1  

1.5M-bps 

12M-bps 
 

USB2.0 
 

 

1.5M-bps 
12M-bps 

480M-bps 

 
USB3.x 

 

 

1.5M-bps 

12M-bps 
480M-bps 

5G-bps 
USB4.0 40Gbps 

 

10-1 USB結構與控制 

USB USB

http://www.usb.org/ 

10-1.1  USB ( ) 

USB USB USB 

HUB USB USB

( Boot HUB) USB (HUB) USB (device)

(Endpoint)  
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10-1  USB  

1. USB USB HUB 7-bit 27=128

0 127 USB HUB  

2. USB HUB 0

USB HUB  

3. USB 0

PC  

4. (Endpoint) USB 8-bit bit7

(bit7=0) (bit7=1) bit3-0 USB

HUB 16 USB

FIFO( ) RAM (buffer)  

5. MG32F02U128 (End Point) 8 (EP0~EP7) EP0

EP1~7

 

USB  USB  

USB  

USB  

USB  USB  
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USB  

 

 

6. USB A ( ) (upstream) B ( ) mini USB

micro USB Type C (downstream)USB (device)  

 

 

 

 
 

10-2  USB  

USB1.x 4 VCC( ) D-( ) D+( ) GND( ) mini USB

micro USB ID( ) VBUS(VCC) GND USB

D- D+ D- D+

(a)(b)  

 

10-3(a) USB  
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10-3(b) USB  

7. USB USB D+ D-

USB USB USB D+

D- USB

 

(1) USB D+(DP) D-(DM) 15K

 

 

10-4  USB (Host) (Device)  



10-7 

USB  

 

(2) (Low Speed)USB VDD (1.2K)

D-(DM) D-(DM) 15K

D-(DM) (Hi) 1.5M-bps  

 

10-5  USB  

(3) (Full Speed)USB VDD (1.2K)

D+(DP) D+(DP) 15K

D+(DP) (Hi) 12M-bps  

 

10-6 USB  

(4) MG32F02U128 USB V33=3V~3.6V (Full 

Speed)USB 12M-bps  
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10-7  MG32F02U128 USB  

8. USB USB 5 3

 

9. USB USB PC PC HUB

 

(1) USB2.0 500mA USB3.x 900mA  

(2) HUB 100mA 4 USB

USB 100mA  

(3) USB 500mA(2.0) 900mA(3.x)

HUB USB 100mA +5V

 

(4) HUB USB USB

USB  

(5) USB (Suspend)

0.5mA (wake-up)  
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USB  

 

10-1.2  USB ( ) 

USB (Control) (Bulk) (Interrupt) (Isochronous)  

1. USB (Construction)  

 

10-8  USB  
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(1) USB USB

 

(2) 

 

(3) 

 

(4) 

 

2. USB USB USB

HID HID
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10-2  

 0x01 18-byte  

 0x02 9-byte  

 0x03   



10-11 

USB  

 

 0x04 9-byte  

 0x05 7-byte  

HID  0x21   

 0x22   

 0x23   

(1) (Device Descriptor)  

 

(2) (Configuration Descriptor) USB

 

(3) (Interface Descriptor)

 

(4) (Endpoint Descriptor)

 

(5) HID USB

 

(6) (string descriptor) USB

 

.. \MG32F02U128\CH10_USB USB usbview.exe

USB

 



ARM MG32x02z Arduino  

 

 

10-12 

 

10-10  USB  

OptionsConfig Descriptors

 

 

USB  
Device Descriptor:  ( ) 

bcdUSB:           0x0200    ; USB2.0 

bDeviceClass:       0x00      ;Class code 

bDeviceSubClass:    0x00      ;Sub Class code 

bDeviceProtocol:     0x00      ;Protocol code 

bMaxPacketSize0:    0x08 (8)   ; 8-byte 

idVendor:  0x046D (Logitech Inc.) ;Vender ID=  

idProduct:          0xC016    ;Product ID=  

bcdDevice:          0x0340   ;Device release number  

iManufacturer:       0x01     ;Mfr string descriptor index 

0x0409: "Logitech"            ;  
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USB  

 

iProduct:           0x02     ;Product string descriptor index 

0x0409: "Optical USB Mouse"    ;  

iSerialNumber:       0x00     ;Serial Number string descriptor index 

bNumConfigurations:  0x01    ;Number of possible configurations 

 

ConnectionStatus: DeviceConnected ( ) 

Current Config Value: 0x01     ; 0x01  

Device Bus Speed:      Low   ; USB  

Device Address:       0x01   ;  

Open Pipes:           1     ; 1  

 

Endpoint Descriptor: ( ) 

bEndpointAddress:     0x81       ; 01 

Transfer Type:        Interrupt    ;  

wMaxPacketSize:      0x0004 (4)  ;  

bInterval:            0x0A      ; Polling interval 

 

Configuration Descriptor: ( ) 

wTotalLength:       0x0022  ;  

bNumInterfaces:      0x01   ;  

bConfigurationValue:  0x01   ;Configuration value  

iConfiguration:       0x00   ;Index of string descriptor 

bmAttributes:        0xA0 (Bus Powered Remote Wakeup) ; ( ) 

MaxPower:          0x32 (100 Ma) ; 100mA 

 

Interface Descriptor: ( ) 

bInterfaceNumber:   0x00  ;Number of interface 

bAlternateSetting:    0x00  ;Alternate setting 

bNumEndpoints:     0x01  ;Number of interface endpoint 1  

bInterfaceClass:     0x03 (HID) ;Class code (HID: ) 

bInterfaceSubClass:  0x01  ;Subclass code (Boot Interface ) 

bInterfaceProtocol:   0x02  ;Protocol code (0x01=Keyboard 0x02=Mouse) 

iInterface:         0x00  ;Index of string 

 

HID Descriptor:     (HID ) 

bcdHID:           0x0110 
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bCountryCode:      0x00 

bNumDescriptors:    0x01 

bDescriptorType:    0x22 

wDescriptorLength:  0x0034 

 

Endpoint Descriptor:     ( ) 

bEndpointAddress:   0x81      ; 01 

Transfer Type:      Interrupt    ;  

wMaxPacketSize:    0x0004 (4)  ;  

bInterval:          0x0A      ; Polling interval 

 
Device Descriptor:( ) 

bcdUSB:             0x0110  ; USB1.1 

bDeviceClass:         0x00    ;Class code 

bDeviceSubClass:      0x00    ;Sub Class code 

bDeviceProtocol:      0x00     ;Protocol code 

bMaxPacketSize0:     0x40 (64)  ; 64-byte 

idVendor:           0x0EA0    ;Vender ID=  

idProduct:           0x6803    ;Product ID=  

bcdDevice:          0x0100   ;Device release number 

iManufacturer:        0x01    ;Mfr string descriptor index 

0x0409: "USB"               ;  

iProduct:             0x02   ;Product string descriptor index 

0x0409: "Solid state disk"       ;  

iSerialNumber:        0x03    ;Serial Number string descriptor index 

0x0409: "121F16093EC84BBB"   ;  

bNumConfigurations:   0x01    ;Number of possible configurations 

 

ConnectionStatus: DeviceConnected ( ) 

Current Config Value: 0x01    ; =0x01  

Device Bus Speed:   Full     ;  

Device Address:     0x02    ;  

Open Pipes:         3      ; 3  

 

Endpoint Descriptor: ( 01 ) 
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USB  

 

bEndpointAddress:     0x81      ; 01 

Transfer Type:        Bulk      ;  

wMaxPacketSize:     0x0040 (64)  ;  

bInterval:            0x00      ; Polling interval 

 

Endpoint Descriptor: ( 02 ) 

bEndpointAddress:     0x02      ; 02 

Transfer Type:        Bulk      ;  

wMaxPacketSize:     0x0040 (64)  ;  

bInterval:            0x01     ; Polling interval 

 

Endpoint Descriptor: ( 03 ) 

bEndpointAddress:     0x83      ; 03 

Transfer Type:      Interrupt      ;  

wMaxPacketSize:     0x0002 (2)  ;  

bInterval:            0x01      ; Polling interval 

 

Configuration Descriptor: ( ) 

wTotalLength:       0x0027  ;  

bNumInterfaces:       0x01   ;  

bConfigurationValue:   0x01   ;Configuration value  

iConfiguration:       0x00    ;Index of string descriptor 

bmAttributes:        0x80 (Bus Powered ) ; ( USB ) 

MaxPower:          0x32 (100 Ma) ; 100mA 

 

Interface Descriptor:  ( ) 

bInterfaceNumber:    0x00  ;Number of interface 

bAlternateSetting:    0x00  ;Alternate setting 

bNumEndpoints:     0x03  ;Number of interface endpoint 

bInterfaceClass:      0x08  ;Class code ( HID HID ) 

bInterfaceSubClass:   0x06  ;Subclass code ( ) 

bInterfaceProtocol:   0x50  ;Protocol code (0x50= ) 

iInterface:          0x00  ;Index of string 

 

Endpoint Descriptor: ( 01 ) 

bEndpointAddress:     0x81      ; 01 
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Transfer Type:        Bulk      ;  

wMaxPacketSize:     0x0040 (64)  ;  

bInterval:            0x00      ; Polling interval 

 

Endpoint Descriptor: ( 02 ) 

bEndpointAddress:     0x02      ; 02 

Transfer Type:        Bulk      ;  

wMaxPacketSize:     0x0040 (64)  ;  

bInterval:            0x00     ; Polling interval 

 

Endpoint Descriptor: ( 03 ) 

bEndpointAddress:     0x83      ; 03 

Transfer Type:      Interrupt     ;  

wMaxPacketSize:     0x0002 (2)  ;  

bInterval:            0x01     ; Polling interval 
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USB  

 

10-1.3  MG32F02U128 USB ( ) 

MG32F02U128 USB  

1. MG32F02U128 USB (device)  

(1) USB1.1 USB v1.1  

(2) USB (suspend)/ (resume)  

(3) 8   

(a)   

(b) 0 1~7  

(c)  

(d)  

(4) 0  

(5) 0 1~7  

(6) USB SRAM 512-byte  

(7) USB 2.0  

(8) 3 4 DMA  

2. USB  

(1) (Plug and Play) USB  

(2) PC (IRQ) DMA (DRQ) IO
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(3) (Hot Attach & Detach)

USB PC PC

 

(4) 7-bit 127 USB USB (HUB)  

(5) USB2.0

(1.5M-bps) (12M-bps) (480M-bps) MG32F02U064/128

HIRCO PLL USB2.0 (Full Speed)

12M-bps  

(6) USB v1.1 / v2.0  

(7) USB (suspend) (resume) (remote wake-up)

 

(8) 8 (endpoints) (In) (Out)  

(9) /  

(10) 0 1~7

 

(11) 512-byte USB SRAM (RX) (TX) (buffer)

 

(12) (RX) (TX) DMA (buffer)  

(13) 8 (EP0~EP7) EP0 (control) EP1~7

(interrupt) (bulk) (isochronous)
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USB  

 

 

10-3  MG32F02U064/128 USB  

 

(14) USB +3.3V 48MHz  

10-4 USB  

 

V33 O (LDO) 3.3V 

DP I/O USB (D+)  

DM I/O USB (D-)  
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10-2  開發板 USB控制實習

USB USB

USB

USB USB USB  

10-2.1  USB  

TH244A Type C USB USB1

USB (device)

Mouse Keyboard USB2  

 

10-11  USB  

3. USB1 PC Arduino IDE

USB2.0 ( DP/DM)
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USB  

 

4. USB2 USB (device)  

(1) Keyboard.begin() Mouse.begin()  native USB 

HID Keyboard native USB HID Mouse,  

(2) Arduino Keyboard.h  

(3) Arduino Mouse.h

digitalRead()

ADC x/y

 

5. USB2  

(1)  Native USB HID Mousebutton MOUSE_LEFT(default)

MOUSE_RIGHT MOUSE_MIDDLE

  

10-5  Native USB HID Mousebutton  

Mouse.begin() 

Mouse.end() 

Mouse.click(); Mouse.click(button) 

Mouse.press();Mouse.press(button) 

Mouse.release(),Mouse.release(button) 

Mouse.isPressed(),Mouse.isPressed(button) 

Mouse.move(x，y，wheel) 

(2)  Native USB HID Keyboard   

10-6  Native USB HID Keyboard  

Keyboard.begin() 

Keyboard.end() 
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Keyboard.press() 

Keyboard.release() 

Keyboard.releaseAll() 

Keyboard.print() 

Keyboard.println() 

Keyboard.write() 

 

10-2.2  USB  

USB TH244A USB USB2

RESET USB  

2. ButtonMouseControl 5  

3. JoystickMouseControl  

 

 


