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1.1 AT32 USB EXH
% 1. USB EAFHHFIR
P R
usb_core S USB Specification 14X
usb_init Wthik USB &R &
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usb_mem FH P 2 X FT USB 223 [X 1) B4 A2
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P = N
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usb_istr FREX USB 1 Iy i3k AT ab 28
usb_prop 5231 USB USER STANDARD REQUEST i# sk
usb_pwr FH USB Power
hw_config HeEmE
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2 Composite Device

2.1  ZhRgseiR
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15 HID F1 CDC Zhfig CRUbRATE Il E) .

B 3. HREONEARE
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Function 0 -> CDC : Interface Number 0. 1

Function 1 -> HID: Interface Number 2

Dewce Driver 1

2.2 %ﬁ‘ﬁi%ﬁy

ZW T4 T Mouse F1 VirtualComport_loopback %55 .
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Interface Number 0. 1 Interface Number 2

23 AU
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3 Custom_HID
3.1  IhREHIR

Custom_HID 5Z¥ HID(human interface device)Zhfig, 5S¢ AL (Artery USB HID
Demo_v1.0.00 & H. 1. nJPLdGh i8Rz LAIAL push-button IRAS. 2. o LU 2% EAIHL
LED K th g4+ AT-START #x_EAHM. LED 52K, 3. filfE HID £¥a R Thae: vl Ll FA7AL
RIBATE AR NN, NN ENZEIR G, a0 52 548 2 A b

AL R
SR 1B IV R UENAT32F4xx % %1\Tool\ USB Custom HID Tool

3.2  #RIEH

Custom_HID T AN H, —ANEO AT 42 push-button F1 LED HdEi@ i, 575—M% 0T3¢
Bl HID #dE B3R 3h g . Custom HID #h4hEUNTTR :

& 8. Custom HID 3R#4H#

Device
descriptor
Configuration
descriptor
r
Interface 1 Interface 2
descriptar descriptor Push-button, LED loopback
HID descriptor HID descriptor

A ¥ 1 1

- B I
Endpoint 1 OUT Endpoint 1IN Endpoint 2 QUT Endpoint 2 IN
descriptor descriptar descriptar descripter Re. port
Report Descriptors(2)
Descriptors(4)

3.3  Custom HID #f#
331 ®HRIIER

FEREMEE R, WA EERS R TE, &4 VID. PID. kA5, M 7 SEH HID 1T
fIZhfg:

1 ] 1 1 S I O .
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& 9. Custom HID AW B FH

-

71 Artery USB HID Demo_v1.0.0

— ‘ USE HID Target
— Device capabilities =
;:; Communication view Wendor identifier IUH2E3C Praduct identifier IDx5?45 Version number | 0x0200

Uszage Page: FF
Input Report Byte Length: E4
Output Report Byte Length: ;18
Feature Report Byte Length: B4
Mumber of Link Collection Nodes: 1

Mumber of Input Button Caps: 1
Mumber of [nputyslue Caps: 1
Mumber of InputD ata Indices: 2
Mumber of Output Button Caps: 1]
Mumber of Dutput VY alue Caps: 4
Mumber of Output Data Indices: 4
Mumber of Feature Button Caps: 1
Mumber of Feature Value Caps: 3
Mumber of Feature Data Indices: 4

3.3.2 LED #=#

AT-START JF & A =4 LED 4T, 7E Custom HID %75, 44> LED %J3i4% 5] report (report 2
to 4), FErrLUE gl EAHL LED ATIRES GRIKD, SREBHIRFAHR LED T2 K.

& 10. Custom HID AL LED kT #55i

| Artery USB HID Demo_vi.0

Device capabilities
Buttons [ Leds

@ USB HID Target |HID-compliant device ~]

b Communication view | [~ Led2ReportID (h) |2 o
B -4 Button 1 ReportID (h) |5 o

[ Led 3RepotID (h) |3 o
I~ Led 4 RepotID () [¢ o

Input Report byte length (h)

Clear Input

Output Report byte length (h) W Bytes
Write
® Report Num: 2to 4
® LED IR&A:
—0 ->LED X
—1 —>LED =
S S L5 7 1 | IS S S N -
2020.06.03 & 13| R4 1.0.1
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B EE ™ GRIRASTT, R 62 717 2 R :
B 11. LED ZHIBIE L

Report Num LED &

3.3.3 Push-button #4#i
AT-START &M BB —AM%4, £ Custom HID ]+ B, iZi%8x N4E7 report (report 5), A1

PLE A 7 b sk, ke EAIHL Push-button 47 #1% .
B 12. Custom HID il s

— USE HID Target [HID-compliant davies |
| s Device capabilities
Leds

Buttons
[~ Led2RepottID () |2
)

Button 1 Repart ID (h] |5 0 o
- @

[ Led 4 RepotID (h) |4

(o Commurication view |
A b

I~ Led 3 RepartID (h)

Input Report byte length (k)

Output Report byte length [h) 0000 Bytes
Wite

® Report Num: 5
® BIRAS: B TR EAIALPush-ButtonT
HE AL mas ™ R 55, R 62 & o) -
B 13. R H RS

Report Num Push-Button %

3.3.4 loopback &%
AT-START JF & M3 | PC )5, & 2 EIfEA loopback 15 4. @it B HLA B TAAL, TAHLL
B S, Bz EdE R LALE R k. BEEEKANTET 64 TS

2021 - - 2 14 W - = hk 104
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& 14. Custom HID loopback ##i

~ ¢ icaic vi
‘,'/ ommunication view

| Artery USB HID Demo_vi.04 L
- USB HID Target [HID-compliant device: ~]
[7=]  evice capabiles
—_— Buttons Leds

[™ Led2RepattiD (h) [2 o
Button 1 ReportID (h) [5 o

™ Led3RepottID (h) |3
™ Led4RepottID (h) |4

Input Report byte length (h)
0000 11 22 33 44 S5 66 77 88 99 AA BB CC DD EE FF 00 ."3DUfw.........
0010 11 22 33 44 S5 66 77 88 99 AA BB CC DD EE FF 00 ."3DUfW......c..

Output Report byte length (h) 0020 Bytes
0000 11 22 33 44 55 66 77 88 99 AA BB CC DD EE FF 00 ."3DUfW.........

0010 11 22 33 44 55 66 77 88 99 AA BB CC DD EE FF 00 ."3DUfw....cvenn

Wiite

3.4
3.4.1

15 F 1 BH
TP YR
® J5/r/T LED2/LED3/LED4

® USB(PA11/PA12)
® USER#Z# (PAO)
[ ]

AT-START-F403 V1.25Z56 R (AT-START-F413 V1.05256 4 . AT-START-F403A V1.05256: 8. AT-

START-F407 V1.05256:4%)

3.42 (HAESR

B F#Custom HIDF|SLIGH (TAEMZD
Project AT _START F403(AT_START F413/AT START F403A/AT _START F407)\Examples\

USB_Device\ Custom_HID

HEFUSBZEIPC Host (HBTMNAZEWINT R4 1)
WIRPCHEIRAE], FHLR & 22 1HUIHID-compliant device.

2020.06.03

#15) R4 1.0.1
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A 15. PC iRHI3] HID-compliant device

4 [ PC-RD000S
> L} DVD/CD-ROM 3E515%
> g IDE ATA/ATAPI 12555
b ¥ Jungo
. i Universal Serial Bus devices
B aEs
b g SHER

E’{{. HID-compliant device
USBE S NI8%
W5 USB BANRE
L lg usB mARE
oo FE. MIHILERE

2020.06.03 # 161 fRA 1.0.1
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HID _IAP_Demo
4.1  IhRgHR

HID_IAP_Demo, %/ /i FliZfCH SEIiEE USB HID WhXAE IAP M EL s st APP F1H4%. viES%
kY. (AT32 USB HID IAP N HFEFG).

SRS HB AL
Project\AT_START_F403(AT_START_F413/AT_START_F403A/AT_START_F407)\Examples\US
B_Device\HID_IAP_Demo\Doc

Tool #ihit:
e 7 IVE U \AT32F4xx £ %1\Tool\ HID IAP Tool

2020.06.03 T T T hRAs 1.0.1
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5 MassStorage
5.1  IhREH#R

XA MassStorage 2R 7 anfiifid USB Bulk 145, 347 PC 1HLA1 AT-START JF R RS .
ZBIFE SR BOT(Bulk only transfer) Hri 3£ H.7 % SCSI (small computer system interface) 54 .

5.2  MassStorage demo #id

% MassStorage demo %1 USB2.0 fl USB mass storage 7. &17i%N 5, 1/ USB i%E#: b
PC il AT-START HEMUG, PC EHLL BTN O ZReBsb Rz . — Nl shiiat et

YIRS
& 16. PC RHI B PR3 RES
« BEEE (2)
IS (C) TR (D)
- e— Sy |
33.5 GB 2] , £ 64.5 GB < C6ceom, =208
+« BOBHFEEINEE (2)
& o[EEENEE (F:)
DVD RW IE308E (3 —
‘@ N - 7ceaE, 257708

[FI T4 B PR g E AT DA 3.
17. WEAETHE F B HBIMA

4 AEeEn

XEHF) BER) EHV) BEH)
e m B &

« 2 NBO2

2 DVD/CD-ROM Bt
g IDE ATA/ATAPI 8/88
&* USB Compliance (Host/Device) Controllers
B EEcE
- [ wEe

4
I : AT32F4xx SD Flash Disk USB Device
|

s TOSHIBA MK3265GSX ATA Device
=
. R
L =
— 828
R AV v
Pl SrEmEHaE
¥ EEsSosnus

= B
o EEEEE
o ERiEE
B BRE
S S L5 7 1 | IS S S N -
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5.3

5.3.1

5.3.2

2020.06.03

15 F i B

A B MassStorage demo 1 PC ififz .
BB UR

USB(PA11/PA12)

PC8 ->SDIO_DO( KZk4MESDE)

PC9 ->SDIO D1

PC10 -> SDIO_D2

PC11 -> SDIO_D3

PC12 -> SDIO_SCK

PD2 ->SDIO_CMD

AT-START-F403 V1.2 56 (AT-START-F413 V1.05256 8 . AT-START-F403A V1.05250 8. AT-
START-F407 V1.05254%)

ERTTES TR

B [ #MassStorage®|sLintk (TLREEAED)
Project\AT_START_F403(AT_START_F413/AT_START_F403A/AT_START_F407)\Examples\
USB_Device\ MassStorage

B Pk EEs:, BEtrSDFR, #EREUSBERIPC Host (HRTMEREWINT R4 )
WRPCHRINIRA G, TR &S B SR 2 nT B )G A
JaBEIEHAE I RIR], K B RE i RiZ A i AL, Bl %A shRd 4513 A

- - 2 19 W - = hk 104

www.arterytek.com



http://www.arterytek.com/

?r ? AT32 USB-FS-Device Development Note

6.2

6.2.1

6.2.2

2020.06.03

Mouse

TheeHd

bR (HID device) & —/Maj L1 USB BT, BARDUE —>rlm sl (RS2 TARLE IN J5 1A
Ml 700 AEMESERE, EUR SR BARKR S IR TRT,  FFE MR i IR AT 5 Ur ENLIZ R bRl
58 Lo WA LRI A

E 18. BAntEHE=

Bbr demo il 2@ B E X MY RN PC Mbst22), (B2 AT-START AR EAF — 4%
B, PrAzAUE OO USER key MIBARATHEEAT THCR, % USER key J&, FEHLBUKH
(2,0,0,0).

5 FH Ui B

AT AL Mouse BEAT A3 FTISCACRT BRUBR 2 il o

}8/~] LED2/LED3/LED4
USB(PA11/PA12)
USER#%4# (PAO)

AT-START-F403 V1.252 560 (AT-START-F413 V1.052 508 . AT-START-F403A V1.05L50 k. AT-
START-F407 V1.05:5:4%)

ERTTES TR

B [#MouseF|sintk (LT
Project\AT_START_F403(AT_START_F413/AT_START_F403A/AT_START_F407)\Examples\
USB_Device\ Mouse

ZEPUSBFIPC Host (HETMHAZEWINT RS F)
WHRPCHINIRANE], EHLR AT ISR B BRI &

& 201 R4 1.0.1
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& 19. PC RHI B BAr Bt &

A mEwms e

TF) BEA) =RV EE8H)
e | Ll

al#l PC-RDO00S
> < DVD/CD-ROM K15
> g IDE ATA/ATAPI 5158
:> - Jungo
:> a Universal Serial Bus devices
> I B
g BUEIERNEE
-8 HEE
WS-
I+ =es
[l BftiEE
'| > U AESFEAIRE
- EE. LTSS
+- P BrFinEbiEEEE
- HID-compliant mouse |

- § FASTREEE

| ----- | HID-compliant mouse
| [
oA FlEEETEEE
l>
[

oM EhiRE
& SrERs

6.2.3

2020.06.03

R

% T %8¢ USER key, &8 PC ERArA TAH

2R
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7 USB_Audio_Demo
7.1 DjREHER

SEHL—A> USB Audio I E &%, 15— Speaker f1—> Micrphone, A D[R] 34T 36 5 35 A
KMl A& . USB_Audio_Demo #2417 AT USB ##% i/ A isochronous f&4i i A F PC FHLid
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