Iy S

USB JTEIZHIEZE
ZSEBE256

Q USB it By
Q BAFEA USB HEdil
Q BH#E M USB #:dfil 5 H



SE R GIIFE i HE(USB : Universal Serial Bus) /@ H B i FARG T & 51 (i
YA > BIASY S USBI.1 ~ USB2.0 ~ USB3.x Jx USB4.x » Hit HIfOME! ~ 755% Kt
(B AL > 21 F K (D) -

* 10-1(a) FH USB kAN

== AESHE BEHE NE e
Il .I | |
432l T I77 USB 2.0
- Type-A
Type-A WP
use Type A
T'!,"FIE—A 5 6 T R O A 8B 765
Type-A Superspeed Sug :‘ﬁép:w
@ Use 2.0
4 3 34 Type-B
Type-B Type-B
UsSB =
TYPE—E 54321 ;}
| Mini-B
Mini-B I‘m
UsSB 2.0
|54321I N
_— ﬁ Micro-B
Micro-B ero-
Use2.0-
uUse
Type-C Type-C USB 3.2
i USB 4.0
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& 10-1(b) USB HRZASEATTEE
USB R Logo #Z5i B@RE
{E5R : 1.5M-bps

USBI.1 E3R : 12M-bps
{E5R : 1.5M-bps
USB2.0 iR : 12M-bps

SR : 480M-bps
B3R : 1.5M-bps

USB3.x P e E5R ¢ 12M-bps
- SiE : 480M-bps
#8iR : 5G-bps

USB4.0 (USB 4005, IRR : 40Gbps

10-1 USB #&18 Ed i

USB HIHIRS JE 3 10 » A2 (S LUREING /M40 » BRI AE5 5 USB e gk
THERASE © fuk  http:/www.usb.org/
10-1.1 USB i ffa 22 R% (01 B4 v B 1)

USB HREEREERE £ TR oral - iSRRG R USB SQE8GE R USB
HUB ;#4% USB 21 - USB HYREASKEF T HE RS PR ARRG I - e PUElfy -
o7 S R B (IREERR AR Boot HUB) ~ USB ££§R#3(HUB) ~ USB ZiE(device)
B REAEEEE Y57 BB A S B (Endpoint) » 41T &IPS -
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GLEER:
USB #: & USB #4133 USB # &
USB #: & USB 4 USB # &
A A A
A 4 A 4 \ 4
o B o B i Ry Sia B St

10-1 USB BVEA#HE

. USB /it : % USB #&& ;i HUB BINAE - ‘ERIAIHES 7-bit » LL 27=128 &

B Bk A0k 0 4F 0 B2 aliEE 127 (I USB 2<E B HUB e

FBEREATH Y USB 45 K HUB HINIHEITEE RS 0 > itk Ei&dh b T
AT AR USB 25 K HUB » 3l /3 Fe ikl LUEFI{EET -

HAH USB S AR - THE IS 0 FHEAHCH L » A g ks
HBRENE L > 2L PC FHER

Sit®h(Endpoint) izl : USB MIEHEEEE TN A 8-bit MIIHEHAL4E » o bit7
A 3% RE B (bit7=0) B A (bit7=1)%fih - 1 bit3-0 FIfAE%ERHE USB
SEE B HUB WAL 16 {EbmBhiohk - A EmE R AEE AR — {8 USB
[ FIFO(5E A 72 ) Bk RAM #Z{fiiaf (buffer)ZC i Z2[H o

MG32F02U128 K Ei(End Point)f 8 {El(EPO~EP7) » H:rh EPO f542## T {#
i > AT RERE U IS B SRR o 1T EP1~7 445 B T (8 - — HARE R s
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6. USB #25H: 5 A BI(fR2F 1Y) 8z L (upstream) ZE A > B AY(J7 ) ~mini USB~

micro USB J% Type C 384% T f#(downstream)USB 2&i# (device) » 41 M & :

A BUREER (EIB-RTE)

B BUEER (Fils-1RESE)

mini USB(Fif%)

*  Series "A" plugs are
alwavs orented upstream
towvards the Flast Sustem

"A" Plugs
(Fronm the
U8B Deviee)

*  Senes "B plugs are
alwavs ortenled
downstream lovwards the

USDE Device

BT PMugs
{ From the
Heast Systenr)

micro USB(TFif5)

Type-C USB (Fif5)

Type-C USB (Fif5)

Y 4

Ty e T T O U W T
(50 o) o) o) o) (] () () ) ) o) o)

—— -1
(EEEEEEEZE;;Z!

() =) =) el (] o) o) o) o) )
= [ 0 0 . T 0 I 3 7 % O

10-2 USB &858

fFUE USB1.x IR A7 4 GRS VCC(RL) ~D-(H)~D+(#%) k GND(F) [fii mini USB
J micro USB % —{§ IDGEAIER » Hrf VBUS(VCC) s GND £% USB R » 1fii
D-kz D+i5 2B A R HE R - 15 2580 D- K DR SRR - BB G R E
0] DARECR & Ml 3R 401 F & (a) (b) s -

VRS Vs
D — D
D- :]&n:"xna_ﬂﬁ D-
GND S \'j— GND

10-3(a) USB 1BIZ{R
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USE 1.%/2.0 standard pinning
12 Pin Name Cable color Description
— (] 1 WCC Red Y
4 T3 ZA 1 T“ BB 2 D-  White Data -
ype ¥pe
3 D+  Green Data +
5432 Il
4 GMND Black Groundl N o
Mini-& Mini-B USE 1.3%/2.0 MiniftMicra pinning
Pin Name Cable color Description
54321 p 54321 o 1 \,."CC R d +5 \"'l
-
Micro- Micro-B 2 D-  White Data -
3 D+ Green Data +
Pinouts of Standard, Mini, and Micro USB . N—
plugz. The USHE loga iz on the battom of the Eermlts UiSHCHEOf & p.ll.lg o Bplg
twvo micro-LISE plugs (as they are shown in 4 1D nong A plug: connected to Signal Ground
thiz figurel but on the top of the other * B plug: not connected
plugs. 5 GND Black Signal Ground

10-3(b) USB B RIzR A

7. USB SEEHARPIET © 6% USB R E ERFIR T D+ D-1EREHENL » IR
A USB ZEERFE{XENL - Hifi A USB 4& » @y £ % USB 1A D+
% D-HERT AR Wi L HERT R PIER BT A USB S (8 1 {Eliid 2R » 411
T

(1) MEHBE USB $EE I - 1 F 1% D+(DP)in K D-(DM)SLL 15K FEFH i -
WS EARENL - 40 FIE TR

Type A USB
VBUS |5y ——Tow
Host b. | DM Low
GND
15K 15K

10-4 USB F#(Host)EiEZ 5 & (Device)iF
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(2) HHAKHE(Low Speed)USB ZE[EF » /E4EE T VDD A &EFH(1.2K)E
£ D-(DM)II » FEFSEE AR R 8% D-(DM)RY 15K HEHhEEIH AR » 4
FRE D-(DM)JAIES = FEAVL(Hi) » {5 (Sl £ 1.5M-bps » 41 N &EIAR

Type A USE 1.2K Type B USB
. V]?)Iis T =5 [\)fPD(s.]s)V) _
ost b, [PM DO DM evice
GND GND Low Speed
15Kk € 15K

10-5 FHEUER USB REER
(3) A2 (Full Speed)USB 4&(# I » TE4: H1 VDD #EHE TR (1.2K)32 %
D+(DP)l » FEASEERARFI 8% D+HDP)AY 15K HEHb LR 7B - E
P& DHOP)RIE = B AL(HI) » HEHEE S 12M-bps » 41 T E s -

Type A USE 12K Type B USB
VBEE [DP 1 DP B?D (3330 .
Host N Y DM | 3 Device
GND GND  Full Speed

15K 15K

10-6 EHEIEIR USB REEMR
(4) MG32F02U128 HJ USB WHB T{FE R V33=3V~3.6V > L% % (Full
Speed)USB £ E B » {Hid £ 12M-bps » 40 M & Frs -
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Full Speed Full Speed
XTR _ D- 12MHz XTR

15K% 15K <
USB Host / Hub j

\ALA

USB Full Speed Device

10-7 MG32F02U128 [ USB 2= BB iR
8. USB {difizhaf « USB sV EHmERAEE 25BN R 5 AR 18R 3 AR -
SRS R i TR R e R > BB A] SR K BN M Ed e -
9. USB EIFEH : USB B KGR HH PC FHEFELEIR i PC FH¥E¢ HUB
HAETERTA R IR -
(1) FEEEHIRHIE USB2.0 B AT H2 {3 500mA S USB3.x Ha[ £2 {1t 900mA HYEifi »
(2) HUB L{Flf » AE A IHFE 100mA » % ] B{E N ifEfeft 4 {# USB %&
i ERRGIE(E USB S ERIEFERTSS 100mA
(3) HEEE TR USB SEEIHFEEIEE 500mA(2.0)88 900mA(3.x) S #fE
HUB () USB Z B AL 100mA Ff - EA I E A5V BRI
PEIRFERRIA
(4) TH K HUB A BIUEHE CRE DIRE > & USB SEEAFEE IS BN > USB
IR T - L ERER - G AR - 3% USB IR REMRIEHLE -
(5) FiaHY USB #8578 3 15 1E (Suspend) TER » ILIFFERE AR
0.5mA © LR AESILE (wake-up) PRAE IEH T1F -

10-8
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10-1.2  USB 1T 3813 105 € (FI 5 vl A i)

USB {25 #%¢4|(Control) ~ B & (Bulk) ~ Hf(Interrupt) 5z 55 (Isochronous) °

1.

USB {5 2% fi&(Construction) 41 T & 7 :

TRANSFER

Each TRANSFER consists of 1 or
i more TRANSACTIONs.

Transfer Type

-~
<

TRANSACTION | -»e [ TRANSACTION | .--. | TRANSACTION
u

Each TRANSACTION contains a
TOKEN Packet and may contain a

Transaction TYPE  1ATA and/or HANDSHAKE Packet

ik

SETUP

\
by

Each Packet contains a PID and
may contain additional information
and CRC Bits.

[ TOKEN Packet | | DATA Packet | [ HANDSHAKE Packet |

— —

PID  |ADDRESS |ENDPOINT[ CRC

: : }r—H

uT

f_Jﬁ
n

10
| | P [ DATA | crRe | | PD |

PID : Packet Identifier ; r—H r—H
§CRC : Cyclic Redundancy Check |
DATA1
<Note-1> Control Transfer include Setup, Data and Status stages. STALL

<Note-2> SETUP Transaction only for Setup stage of Control transfer type.

<Note-3> A NAK or STALL Handshake packet is sent instead of the DATA if the
addressed endpoint is not valid for IN Transaction.

<Note-4> No HANDSHACK Packet for Isochronous transfer type.

<Note-5> A NAK or STALL Handshake packet is sent instead of the ACK if the
addressed endpoint is not valid for OUT Transaction.

<Note-6> Isochronous transfer type does not support data toggle sequence and
only use DATAO PID for data packet.

<Note-7> ACK : a host or device has received data without error
<Note-8> NACK : the device is busy or has no data to return

<Note-9> STALL : an unsupported control request, control request failed, or
endpoint failed

10-8 USB &5\
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(1) MPmiEashfe X\ 28T USB (il TIFIF » LJHACE USB S Ay
A BORAA S e, -

(2) HE{Eg A ZSRg A& TEERZ S - el e ZoREan
A BRI E R G —(EFWE - /S (S AR -

(3) FEAMERE A Er FHII GBI EHIAAE - TERCHIREN L ~ BRE R AR
B o

(4) FHEE R HE TEE BT - FEiE e R LLER 91177 g —
(i H 2

2. USB fifizliyt : USB iyt R E NS HEAS - USB #iidlot HanHEL G
BEEHATT ~ BOERATT ~ o T BB TT o 2 B AT & iKY
HID %2 » RILLZEFSE AN HID HuliT ~ FERHR T R & T » i 8
it I P S B AL AL A S RSO - A e B B 3R -

FCE AT

NI

HIDfil T

[ siminkoe | | @ahais | [ e |

10-9 FEilyT2RIBEE AR

ik 10-2 fEl T BURE(E
HiE RE #R67

B
=
ol
K2
5

B ot 0x01 | 18-byte | EFELREIICE » —fRICENIEE
Fic i T 0x02 | 9-byte |HEMERZEILH  RRKENAL
i

41
=

0x03 BE/RIY ST

Sl

10-10
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VANIE U 0x04 | 9-byte |ffitBERE M/ 1H

Ui B H T 0x05 7-byte | Ui Bk &

HID 37T 0x21 B 5 fad i e B 22 =X A A =X
e futiot 0x22 =g TR

E AR T 0x23 AR 1 P

(1) SSE L TT(Device Descriptor) : £ £ A1 215 ZORIYE—(EREL T - &
BAGEN M E S E L E TR, -

(2) BT (Configuration Descriptor) : & USB & P AT ik L & A
& B E AR A —(ERCE AR -

(3) /MIEHETT(Interface Descriptor) : FHULAE—{[E4E R 11 ] © S 4ERE AT RE
A/ TR -

(4) Vb 7T (Endpoint Descriptor) : fifAbmBh i & 14 - R b Eh n] e A
— (bt BEAURE o

(5) HID #uliT = & Bl RN & iR de iy USB Badihi =X - A HER E R
TC 0 E AR B E T -

(6) HH LT (string descriptor) : #5 224E USB B2 X ANER 78 > Fr/HiRE
[T -

2], \MG32F02U128\CH10_USB {15 USB #42kA% usbview.exe »

HATIR AT ATE USB IRAE £ TIERUHEM T - BIAIIE LR AT ~ SR K
b8 SRR - SRR AT TR

10-11



BEREH ARM MG32x02z E2 Arduino

BE

Il USB View

Fil: Options Help
= E My Computer
=-#% Standard OpenHCD USE Host Contr
=-+#5 RootHub
+Z+ [Port1] MoDeviceConnected
+Z [Port2] MoDeviceConnected
2% [Port3] DeviceConnected : B Mazs Starage Device
=-#%% Standard OpenHCD USE Host Contraller
S g HootHub

o0 eviceConnected
b0 eviceConnected
b0 eviceConnected
{ol eviceConnected

Devices Connected: 3 Hubs Connected: 0

Device Descriptor: A
bedUSE: 0=0200 3
bDeviceClass: 0=00

bleviceSubClass: 0=00

bleviceProtocol : 0=00

bHaxPacketSizel: 0=08 (8)

idVendor: 0x046D {(Logitech Inc.)
idProduct : 0=C016

bedDevice: O0=0340

iManufactursr: 0=01

iProduct : 0=02

iSerialNumnber: 0=00
bHunConfigqurations: 0=01

ConnectionStatus: DeviceConnected

Current Config Value: 0

Device Bus Speed:

Device Address: 0

Upen Pipes:

Endpoint Descriptor:

bEndlentAddress

Transfer

wHaxPaclk

bInterwva ~

10-10 USB ERZZ#npE

R 7F #4517 :%42 Options->|Config Descriptors|&

o MR

Ciphons
v Auto Refresh

N G E T A

ERESE USB ¥ Bl » SRR A S HI TN » A R AT ¢
Device Descriptor: (B RIEBBIMLIT)

bedUSB: 0x0200 ;AR USB2.0

bDeviceClass: 0x00 ;Class code

bDeviceSubClass: 0x00 ;Sub Class code

bDeviceProtocol: 0x00 ;Protocol code

bMaxPacketSize0: 0x08 (8) HBERAEREE 8-byte

idVendor:  0x046D (Logitech Inc.) ;Vender ID=RIZ & B : R/ T
idProduct: 0xC016 ;Product ID=F 6358 5I1%

bedDevice: 0x0340  ;Device release number 2= B2 1TiR T
iManufacturer: 0x01 ;Mfr string descriptor index

0x0409: "Logitech" B ANy e

10-12
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iProduct: 0x02 ;Product string descriptor index
0x0409: "Optical USB Mouse" HBTERSBFTR

iSerialNumber: 0x00 ;Serial Number string descriptor index
bNumConfigurations: 0x01 ;Number of possible configurations

ConnectionStatus: DeviceConnected (/8 53 BB 1EARE)

Current Config Value: 0x01 ;BRI EBIILITERE » 0x01 REE
Device Bus Speed: Low {KiR USB R&

Device Address: 0x01 EEEIIE

Open Pipes: 1 B 1 {BikEs

Endpoint Descriptor: (/& 5,1 26 8 3L 7T)

bEndpointAddress: 0x81 85 A\ T 26731 01

Transfer Type: Interrupt gunl. i t)

wMaxPacketSize: 0x0004 (4) ;FTEZARERTE
blnterval: 0x0A ;iR s8R IE0F R Polling interval

Configuration Descriptor: (& B & #51L7T)

wTotalLength: 0x0022 ;@Eﬁfﬁmﬁﬁ%ﬁg

bNumlnterfaces: 0x01 BCBERNRERE TEMBIILT
bConfigurationValue: 0x01  ;Configuration value 2 & £UB
iConfiguration: 0x00  ;Index of string descriptor

bmAttributes: 0xAO0 (Bus Powered Remote Wakeup) ;&4 GR I IRER)
MaxPower: 0x32 (100 Ma) ;R ABFEE M 100mA

Interface Descriptor: (/B 8,7TE#LIT)

blnterfaceNumber: 0x00 ;Number of interface

bAlternateSetting: 0x00 ;Alternate setting
bNumEndpoints: 0x01 ;Number of interface endpoint & 1 @i 25{T7IE
bInterfaceClass: 0x03 (HID) ;Class code (HID:Hi SHERERENFZTV)

bInterfaceSubClass: 0x01 ;Subclass code (Boot Interface SR T E)
blnterfaceProtocol: ~ 0x02 ;Protocol code (0x01=Keyboard * 0x02=Mouse)

iInterface: 0x00 ;Index of string
HID Descriptor: (HID #83173)
bcdHID: 0x0110

10-13
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B H ARM MG32x02z B2 Arduino BE

bCountryCode: 0x00
bNumDescriptors: 0x01
bDescriptorType: 0x22
wDescriptorLength: 0x0034

Endpoint Descriptor: (B R ImESHIT)

bEndpointAddress:  0x81 B A TR 2SI 01

Transfer Type: Interrupt ;PEr S

wMaxPacketSize: 0x0004 (4) FHBERAKERSE
blnterval: 0x0A ;5H 5877 I8 05 R Polling interval

T SR Bt o T REURRE B SR TR A AT TR

Device Descriptor:(FE SR B3 IT)

bedUSB: 0x0110 :hRZAS USBI.1

bDeviceClass: 0x00 ;Class code

bDeviceSubClass: 0x00 ;Sub Class code
bDeviceProtocol: 0x00 ;Protocol code
bMaxPacketSize0: 0x40 (64) FHERABRSE 64-byte
idVendor: 0x0EA0 ;Vender ID=R & 5 5 1%
idProduct: 0x6803 ;Product ID=7E G2 & 5I1%
bedDevice: 0x0100  ;Device release number
iManufacturer: 0x01 ;Mfr string descriptor index
0x0409: "USB" BImEBET S

iProduct: 0x02  ;Product string descriptor index
0x0409: "Solid state disk" ;gﬁﬁ%%%f@?%
iSerialNumber: 0x03 ;Serial Number string descriptor index
0x0409: "121F16093EC84BBB" ;BT /% 5H 5 B
bNumConfigurations:  0x01 ;Number of possible configurations
ConnectionStatus: DeviceConnected (P& 5 1R 2L & B IEAKRE)

Current Config Value: 0x01 ;BRfREMIMTEIRE=0x01 REKE
Device Bus Speed:  Full ;IR

Device Address: 0x02 SIRENE

Open Pipes: 3 ;B 3 Bk AL

Endpoint Descriptor: (FE S 1%i%25 01 #@iT)

10-14
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bEndpointAddress: 0x81 B A\ IR 25T731E 01

Transfer Type: Bulk ;2B

wMaxPacketSize: 0x0040 (64) ;RAFTEERSTE
blnterval: 0x00 ;5B 59 7R IB 05 R Polling interval

Endpoint Descriptor: (FEE 1% im25 02 #B3LT)

bEndpointAddress: 0x02 B B iR 25 T731E 02

Transfer Type: Bulk ;2B

wMaxPacketSize: 0x0040 (64) ;RAFTEERSTE
blnterval: 0x01 ;5858 1F BT Polling interval

Endpoint Descriptor: (FEE 1% im25 03 #B3LT)

bEndpointAddress: 0x83 B A\ IR 254731 03

Transfer Type: Interrupt ;PET S

wMaxPacketSize: 0x0002 (2) ;FTBEHEARERTE

blnterval: 0x01 ;5H59 7R IB0F R Polling interval

Configuration Descriptor: (B8 STREE L)

wTotalLength: 0x0027 ;@BE%S&T%F@%{EE
bNumlInterfaces: 0x01 BCBERNRERE TEMBIILIT
bConfigurationValue:  0x01 ;Configuration value BB ZB
iConfiguration: 0x00 ;Index of string descriptor
bmAttributes: 0x80 (Bus Powered ) ;& ({28 USB EJR)
MaxPower: 0x32 (100 Ma) ;IR AEFESE A 100mA

Interface Descriptor:  (FEESE /T EBILIT)

blnterfaceNumber: 0x00 ;Number of interface
bAlternateSetting: 0x00 ;Alternate setting

bNumEndpoints: 0x03 ;Number of interface endpoint
bInterfaceClass: 0x08 ;Class code (FF HID » # HID #3IL7T)

blnterfaceSubClass:  0x06 ;Subclass code GEREITE)
bInterfaceProtocol: ~ 0x50 ;Protocol code (0x50=F& 51%)

ilnterface: 0x00 ;Index of string

Endpoint Descriptor: (FES 1% Im25 01 #B3LT)
bEndpointAddress: 0x81 B A\ IR 25T731E 01

10-15
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Transfer Type: Bulk ;EE2EH
wMaxPacketSize: 0x0040 (64) R=AIEERSE
bInterval: 0x00 ;im0 1R EE0F A Polling interval

Endpoint Descriptor: (585 i %5 02 il 7T)

bEndpointAddress: 0x02 ;88 B IR BS(TIE 02

Transfer Type: Bulk ;EE2EH

wMaxPacketSize: 0x0040 (64) RAIEERSE
bInterval: 0x00 ;IR IR IBIFR) Polling interval

Endpoint Descriptor: (585 T %5 03 il 7T)

bEndpointAddress: 0x83 ;8 A\ U B 7IE 03

Transfer Type: Interrupt ;CPER S

wMaxPacketSize: 0x0002 2) HEBRAERSE
bnterval: 0x01 ;¥R s9R M 0F R Polling interval

10-16
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10-1.3 MG32F02U128 Y] USB 2 (H] 52 E v 4 W)

MG32F02U128 ) USB ik » 41'F =
1. MG32F02U128 (1) USB {E &% (device) HINHEMI T -
(1) USBI.1 HY{EREL 435K @ 4% USB Hit&ES v1.1 ©

(2) $2ft USB HIHEIE (suspend)/ PR 1E (resume) FIE IR EE DTRE
(3) $RAt 8 (A e A IS - HIRean T
(a) TR{IE BB BN EEE SCHRMR A ~ Wi R 1) Rl A -
(b) BR¥EG 0 94 » HERUmBE 1~7 AT % E BB AL HL{E -
(c) TR RN SR a R AN R AR AL AR T I LS G -
(d) FH{E SRR L AT 3% E AT AR T -
(4) ScHbmEs o PR o
(5) BRum®EE 0 9% - HERNGEL 1~7 SHErER ~ #SLEFIED g -
(6) FIFRE USB SRAM Z[HE]5% 512-byte $2 (it AP Ui d o
(7) 4% USB 2.0 SRS EEIREH -
(8) kb 3 ~ 4 SIR(EH DMA P&k -
2. USB 1+ ZHRHEAT T AR

(1) B H#EENA (Plug and Play)iRe » £2 [ USB 2EEIF - £ B )] -
2) EMMEA PC ERERIEIR » A1-PETZEK(IRQ) ~ DMA ZK(DRQ) K 10

itk o
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(3) B EMTI(Hot Attach & Detach)EE » TEFR 2B THHBEHIE AT H A 8k
B USB #258 - PC & H B HHE 7y ECE R » A2 PC £ T
{E

(4) B 7-bit WEHERE S » B % vl #EE 127 {f USB #4E 8% USB £ £7 25(HUB)e

(5) 150 P B Ao LA 72 8l 77 X (8 i > HCrp USB2.0 {8 5 2R 43 B (R
(1.5M-bps) ~ 4=3H#(12M-bps) Sz (533 (480M-bps) © [l MG32F02U064/128
HHAEE HIRCO #% PLL 48 » it USB2.0 Z2#{(Full Speed)f&f » &
i 55 A 1= L3 12M-bps ©

(6) 74 USB HH#E v1.1/v2.0 3B E G -

(7) $2{it USB {5 (suspend) ~ Yk{E (resume) Bz Il (remote  wake-up)3)
BE o

(8) £ 8 {EHES (endpoints) S E A il A (In) FIIi i (Out) IRE

(9) 1 it B S SRR YR A ~ i Y e [T R A/

(10) B 7585 0 Z 4% » HERIGES 1~7 AT B THCE (k- LB ak o] &
HEARGE o

(11) & 512-byte HJ USB SRAM F2 {0 B U (RX)FIHEE (TX)#E B (buffer)
ACiERY o

(12) FRX)FIFSR(TX)MIE BEE I DMA BLAZ E (buffer) | T{EEIRE ©

(13) A& 8 {[EldmEi(EPO~EP7) H i EPO A2 1l (control )i 2 (& » EP1~7
R AL FRE (interrupt) ~ B & (bulk) &=\ 5 ZE K (isochronous ) FE 2 {2 © 411
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TR
& 10-3 MG32F02U064/128 Y USB it 2hIAE
USB Endpoint
Function EPO |[EP1|EP2|EP3 | EP4|EP5|EP6 |EP7

Control Transfer \")

Interrupt Transfer V|V |V v iVv | Vv |V
Bulk Transfer V| iV |V V| Vv | VvV V
ISO Transfer Y | ¥ | M V| V| VvV V
Double Buffer V|V |V v iv | Vv |V
DMA \") Vv
Programmable Endpoint Address V|V |V v i Vv | VvV |V
Relocated Buffer Address NN | M | TN v iv | Vv |V
Receiving Overflow Detect vV | V|V |V V| iV | VvV |V

(14) USB L1ER+3.3V B K 48MHz SEZR » HEEIIANTT FRFR -

7k 10-4 ERYIIR USB ZRIFRHET

USB A SR | 10 USB /T EEREA
—— V33(PD6) V33 (0] W EREE B (LDO) i H 3.3V
L ppeDs) USB] DP | 1O | USB /(DR
D-
—1 DM(PD4) DM /0 | USB /i & f(D-)& k
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10-2 BEER USB ITHIEH

USB HYFZEmIIFE 45 - ZHE T A#IRZ USB HYJFHH » 7 peasat HEm R -
IR FBRE LN USB BB T SRR HE SN - ATBLRI AT b e K2 I TR ERGR T
BLERE USB HUMIFE » A USB BURSIIEE A& thal izt UsB JEAIFER -

10-2.1 BH#EH USB #2551

Fr#Et TH244A $2{IEFI{E Type C 22 USB 71ifi - Firfr USB1 &I 23
AVFIT N EEE U o [RIIRE B M TR 15 USB 4 iE (device) » BIATRIFAZENGRET R
Mouse g} Keyboard » #§ ] USB2 Mz 2125 il » 411 FE[FTs -

USB1 for debug or download code

usB1
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10-11  FAZEtkHY USB 111
3. B USBI: EZHIZ T k22U A » PC &2l 21 15¢ R 514 > Arduino IDE
AR I RAGEI TR U TR - HUARERH] USB2.0 {S5k#R(E2 DP/DM)#E
R
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CHAPTERM

USB MEIIEHIEZR

4. PFAFEM USB2 : AI{ERS USB (144 (E (device)t » 41T :

(1) A]LL3HEE Keyboard.begin()e{#& Mouse.begin)#J451t % —{ native USB
HID Keyboard 5{# native USB HID Mouse, 1] LA{E £ #ilt iz ok & Vg 5 -

(2) ;@3 Arduino #Y) Keyboard.h & ST T ARG A -

(3) i Arduino ] Mouse.h J# » RJLUEITH BIIRE (W4 7E 2 T st 7y
BRI AL AT ENRIEGER - sir] DS RS B AR B R A5 TE ] »
F2UEA] digitalRead )VJERNZ AL BIRAE 5 7] LIS G HAT A E BvE BURS B
B Re (F 2 ADC AAmHIEREE 2 AR x/y fill F PR R R r AR
e AP E AL IE ) ©

5. FEMEEEZRH M EHY USB2 MR a]{E Fgt iR sl B > ECRHRHH s > anr -
(1) Native USB HID Mousebutton 3 i 15 ¥ ffl = {f#%#% : MOUSE_LEFT(default)
Je## ~ MOUSE_RIGHT £5## 52 MOUSE_MIDDLE g » H 8~ AT

AN
F 10-5 Native USB HID Mousebutton BX £

Mouse.begin() B R
Mouse.end() B A Bl
Mouse.click(); Mouse.click(button) W BB
Mouse.press();Mouse.press(button) Ee
Mouse.release(),Mouse.release(button) VB B RS R
Mouse.isPressed(),Mouse.isPressed(button) | & 54k BER:HI
Mouse.move(x * y * wheel) B EEEE A

(2) Native USB HID Keyboard $itfix & ek » 41 T R ¢

N

7% 10-6 Native USB HID Keyboard $2&2 = FH )
Keyboard.begin() e A

Keyboard.end() BH PR S
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Keyboard.press() R ARG
Keyboard.release() T i
Keyboard.releaseAll() T8 T2 Bl b it
Keyboard.print() R
Keyboard.printin() GEEHT EN
Keyboard.write() R B (E a R fE 4y

10-2.2 USB & & #iH

USB #ifIf2 20 F{E5E 8% » 15 FA 58 TH244A LAY USB ##F%] USB2 i »

F§4% [RESET RN AT ¥4 T USB #ifIAE 1 -

2. #if5 ButtonMouseControl : 8 5 &z 5# » FEFIEEAS - d) o
3. #if¥l JoystickMouseControl : {4 FH & RH H# 1% Se e el FE A b 1 o
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