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Cube IDE beallitas

= PAO nyomogomb funkcio: GPIO bemenet, pulldown-al

m *Rendszerarch_06 HID Moussioc

Rendszerarch_06_HID_Mouse.ioc - Pinout & Configuration

Pinout & Configuration Clock Configuration Project Man
v Software Packs v Pinout

GPIO Mode and Configuration

Configuration

!Group By Peripherals v |

»

RCC_OSC_IN

RCC_OSC_OUT

Search Signals

E
e , |GPIO m..|GPIO P.. |Maximu. .

Input m... Pull-down nf/a

| [ Show only Modified Pins

User Labeq wiu.—~d

e
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Cube IDE beallitas

= USB beallitasa, High speed USB belsé Full speed fizikai
réteg illesztéssel

m *Rendszerarch_06_HID_Mouseioc

Timers

Connectivity

CAN1
CANZ
ETH
FMC
12C1
12¢2
12C3
SO
SPI
SPI2
SPI3
SPl4
SPI5
SPIG
UART4
UARTS
UARTT
UARTS
USART1
USART2
USART3
USARTSE

w

U - U
‘ USB_OTG HS .

Clock Configuration

v Software Packs ~ Pinout

USB_OTG_HS Mode and Configuration :

| FS Phy [Device_Only

[ Activate SOF RCC_OSC_IN

O Activate VBUS RCC_OSC_OUT

BUTTON

[Reset Configuration

& NVIC Settings

NVIC Interrupt Table Enabl.|Preemption Prio__
USB On The Go HS End Point 1 Out global int... [
SB On The Go HS End Point 1 In global interr... [0 0
- On The Go HS global interrupt |
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Cube IDE beallitas

= Middleware beallitasa, USB HID

Rendszerarch_06_HID_Mouse.ioc - Pinout & Configuration

Pinout & Configuration Clock Configuration
v Software Packs

Q| V| s USB_DEVICE Mode and Configuration N
Categories
System Care 2
FS |P |Disable |
Analog ?
Timers ?
Connectivity »
e . T
Witimedia i {Cnnﬁgure the below parameters -
Qs A 5 =
Security ? =215 : | = = o
~ Class Parameters
Computing ) HID_HS_BINTERVAL 0x7
~ Basic Parameters
Middleware b USBD_MAX_NUM_INTERFAC. .. 1
A USBD_MAX_NUM_COMNFIGU... 1
EATES USBD_MAX_STR_DESC_SIZ ... 512 bytes
FREERTOS USBD_SELF_POWERED (En... Enabled
LIBIPEG USBD_DEBUG | EVEL (USB... 0: No debug message
MBEDTLS

T >

] IvigieoLcuiikg ©o
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Cube IDE beallitas

= Kulsé 8 MHz-es kristaly beallitasa:

Pinout & Configuration Clock Configuration

v Software Packs
Q v | 5 RCC Mode and Configuration 4

b

. “
System Core = eed Clock (HSE) |Crystal/Ceramic Resonator
. Low Speed Clock (LSE) |Disable e
DMA [] Master Clock Output 1
GPIO
RIS [ Master Clock Qutput 2
WDG 4
@ [ Audio Clock Input (125 CKIN)
WWDG
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Cube IDE beallitas

= Orajel halézat a kiils6 8MHz-es kvarcrol.
= 168 MHz CPU frekvencia beallitasa

Pinout & Configuration Clock Configuration _ Project Manager

- ) Resalve Clock Issues

@)
l e ] To IWDG [KHz -.=|_
| ' -
System Clock Mux | i M b |

!
HSL [ ™
-

L3I RC
151 RC
L4 P i
SYSCLK {MHz}
| HSE T
- ‘. - C:l | 163 |
lPLicid
FLL Source Mux | (8]
i
|

1
!
'T
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Cube IDE generalodott file-ok

= KUlon a Class és az -
w = 5TM32_USE_Device_Library

alap dEVICG w = Class
informaciok

W o, KB

v = Inc
usbd_hid.h

v [ Src
usbd_hid.c

v =
v = |nc
I usbd_core.h
5] usbd_ctlreq.h
| usbd_def.h
5| usbd_ioreq.h

(& usbd_corec
| usbd ctlreq.c

usbd_ioreg.c

=] LICENSE.®

i USB_DEVICE

v (= App

usb_device.c
usb_device.h
usbd_desc.c
usbd_desc.h

v [ Target
usbd_conf.c

5] usbd_conf.h

Tanszék
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Cube IDE generalodott file-ok

®" |nicializalas

o Device callback struktura

o Class callback struktura

- WMX_USB_DEVICE Init /QrEl:))
{

/* USER CODE BEGIN USB_DEVICE Init_ PreTreatment */

/* USER CODE END USB_DEVICE Init PreTreatment */

i

if (USBD Init(&hUsbDeviceHS, &HS Desc, DEVICE HS) != USBD OK)

{
Error_Handler();
¥
if (USBD RegisterClass(&hUsbDeviceHS, &USBD HID) != USBD 0K)
{
Error_Handler();
¥
if (USBD Start(&hUsbDeviceHS) != USBD OK)
1
Error_Handler();
¥

Tanszék
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Device leirasok

Device
Descriptor

biMum Configur ations

Endpaint
Descriptor

»
e L Cmaﬁﬂm” USBD DescriptorsTypeDef HS Desc =
: Cu:lnfigu.ratin:ln " Descriptors {
: pessriptor - USBD_HS DeviceDescriptor
5 bhuminterfaces — S-om-oooe T , USBD HS LangIDStrDescriptor
| | : , USBD _HS ManufacturerStrDescriptor
I Interface ! .
! Descriptor \ , USBD_HS ProductStrDescriptor
E bMumEndpaints ! , USBD HS SerialStrDescriptor
: [ E , USBD HS ConfigStrDescriptor
| Endpoint : USBD _HS InterfaceStrDescriptor
' De=scriptor I
| ! #1f (USBD_LPM_ENABLED == 1)
! Encipoirt E , USBD _HS USR_BOSDescriptor
! Descriptor ! #endif /¥ (USBD LPM ENABLED == 1) */
5 i i
' Interface |
1 Deszcriptar !
: bMumEndpoints E
! [ !
! Encdpoint \
1 Descriptor !

Tanszék
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Device descriptor

A AEA P L AN ELALE] LA LA W B LA R R AL AT . r

__ALIGN_BEGIM uint® t USBD _HS_ DeviceDesc[USB_LEN DEV DESC] _ ALIGN END =

Offset Field SizelValue Description {
'*hlenoth *
0 bLength 1|Number |Size of the Descriptor in Bytes ax 2, 'ﬁ. o Lengl / oy
(18) UsB DESC TYPE DEVICE, [ FbDescriptorType®/
1 bDescriptorType 1/Constant |Device Descriptor (0x01) #if (USBD_LPM_EMABLED == 1)
£ - I ¥ % anoe % .
2 bedUsB 2BCD  |USB Specification Number which 201> (ehedUSB s chispEes East Sl Mars far) % 0l
device complies too. in order te support LPM L1 suspend
4 bDeviceClass liClass  |Class Code (by USB Org) resume test of USBCV3.8%/
If equal to Zero, each interface #alse
specifies it's own class code _ ex00, /*bcdUSB */
If equal to OxFF, the class code is .- ¢ /* (USBD_LPM_ENABLED == 1) */
vendor specified. ' =5 -
Otherwise field is valid Class
Code. Bx02,
5 bDeviceSubClass 1SubClass |Subclass Code (by USB Org) =P8, /*bDeviceClass®/
6 bDeviceProtocol 1|Protocol |Protocol Code (by USB Org) exee, /*bDeviceSubClass* "Jl
7 bMaxPacketSi 1/Number [Maximum Packet Size for Zero 9200, ks il
laxPa 1ze umber F 3 e e AR
Endpoint. Valid Sizes are 8, 16, USB_MAX EP8 STIZE, / .T“'IHEXP-::L ketSize*/
32, 64 LOBYTE(USBD VID), /FidVendor#®/
8 idvendor 2D \Vendor ID (by USB Org) HIBYTE(USBD VID), /#idVendor*/
10 idProduct 2/ID Product ID (by Manufacturer) LOBYTE ( USED PID HS ) L /*idProduct*/
12 bedDevice 2/BCD Device Release Number HIBYTE(USBD PID HS), f*1dProduct®/
14 iManufacturer lindex |Index of Manufacturer String @xpa, /*bcdDevice rel. 2.08%/
Descriptor 0%02 e
15 iProduct 1/Ind Index of Product Strin 2 . _ _ o
roct neex Descriptor g USBD_TIDX _MFC_STR, /*Index of manuftacturer string®/
16 iSerialNumber lindex |Index of Serial Number String USBD _TDX PRODUCT_STR, /*Index of product string*/
Descriptor USBD IDX SERIAL STR, /*Index of serial number string*/
17 |bNumConfigurations| 1/integer |Number of Possible USBD MAX NUM CONFIGURATION /*bNumConfigurations*/
Configurations il s o Lide =

1
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Device class codes

Base Class | Descriptor [Description
Usage
00h Device |Use class information in the Interface Descriptors
O01h [Interface|Audio
02h Both |Communications and CDC Control
03h |Interface|HID (Human Interface Device)
05h [Interface|Physical
06h |Interface|image
O07h |Interface|Printer
08h |Interface|Mass Storage
09h Device |Hub
OAh |Interface|CDC-Data
OBh |Interface|Smart Card
ODh |Interface|Content Security
OEh |[Interface|video
OFh [Interface|Personal Healthcare
10h |Interface|Audio/Video Devices
DCh Both |Diagnostic Device
EOh [Interface|Wireless Controller
EFh Both |Miscellaneous
FEh |Interface|Application Specific
FFh Both |Vendor Specific

© BME-MIT 2024
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Class callback fuggvenyek és leirok

USBD ClassTypeDef USBD HID =

1

USBD
USBD
USBD_

NULL,
NULL,

USBD_

MULL,
MULL,
NULL,
MULL,
#ifdef
NULL,
MULL,
MULL,
NULL,
#else

USBD
USBD

HID Init,

HID DelInit, — e

HID Setup, N A
e Callback fuggvéenyek
/* EP® RxReady */

HID Dataln, /* Dataln *f
/* DataOut */
/* SOF */

USE_USBD_COMPOSITE

HID GetHSCfgDesc,

HID GetFSCfgDesc, - Leiro file-ok

USBD HID GetOtherSpeedCfgDesc,

USBD HID GetDeviceQualifierDesc,
#endif

i

/* USE_USBD_COMPOSITE */

Tanszék
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Configuration descriptor

Field Meaning
blLength Yalid length
bhDescriptorType COMFIGLIRATICON

wiTotallLength 34 Total combined size
of this set of
descriptors

brumlnterfaces 1 Mumber of
interfaces
supported by this
cnnﬂguratinn

bhConfiguration™alue | 1 Yalue to use as an
argument to the
SetConfiguration
request to select
this cnnﬂguratinn

iConfiguration 1] Index of string
descriptor
describing this
cnnﬂguratinn

bmaAttributes 1] Bus-FPowered

iSelf-Powered)

bmAttributes 1 YRS

(Remote Wakeup)

bmAttributes =30 Yalid

(Other bits)

bidaxP ower 100 mA | Maximum Current

Drawen by Device in
This Cnnﬂguratinn

B ekt

=T

© BME-MIT 2024

Bx88a ,
Bxal,
Bx01,
Bx0a ,

BxEB,
H#else
BxAB,
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Interface descriptor

Field Meaning
bLength 2| Yalid length
bDescriptorType 4 INTERFACE
blnterfaceMumber 0 Zero-based Mumhber
af this Interface.
bAlternatesetting 1 YWalue used to select
this alternative
sefting for the
interface identified
ir the prior field
brumEndpoints 1 Mumber of
endpoints used hy
this interface
(excluding endpoint
ZErO).
blnterfaceClass Ox03 HID
blnterfacesSubClass | 0x01 Boot Interface
blnterfaceFrotocaol Ox02 Mouse
iinterface 0 Index of string
descriptor
describing this
Interface

B ekt

M

© BME-MIT 2024

0x09,

Bxea,

Bx8a,

Bxal ,

BxE3 , 2 Syntax error
E'}‘:E'l.- Press 'F2° for fol
Bxe2,

g,
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HID descriptor

HID descriptor
Type Present Size

Report Y n
Physical Y n

v y

Report Physical
descriptor descriptor set

- Meéréstechnika és
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HID descriptor

Part Offset/Size  Description
(Bytes)

bLength 0/1 Numeric expression that is the total size of the
HID descriptor.

bDescriptorType 1/1 Constant name specifying type of HID
descriptor.

bedHID 2/2 Numeric expression identifying the HID Class
Specification release.

bCountryCode 4/1 Numeric expression identifying country code of
the localized hardware.

bNumDescriptors 5/1 Numeric expression specifying the number of
class descriptors (always at least one i.e. Report
descriptor.)

bDescriptorType 6/1 Constant name identifying type of class
descriptor. See Section 7.1.2: Set_Descriptor
Request for a table of class descriptor constants.

wDescriptorLength 7/2 Numeric expression that is the total size of the
Report descriptor.

[bDescriptorType]... 9/1 Constant name specifying type of optional
descriptor.

[wDescriptorLength]...  10/2 Numeric expression that is the total size of the

optional descriptor.

BME-MIT 2024

ox11,

0x09,

Bx01,
Ox@a,
0x0e1,
@22,
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HID report descriptor

.LALIGN_BEGIN static uints_ t HID MOUSE ReportDesc[HID MOUSE REPORT DESC, SIZE]. .. ALIGN END =
Bx@s, exel, Lo Menge. Page. (Generic Desktop Chrls)
Bxea, exe2, £* Usage (Mouse) i
BxAL, Bxal, £*.Collection (Application) o
axes, exel, £*  Msage (Pointer) *r
BxAL, Exee, £*  Collection (Physicall =
ax@s, @x8a, i Usage. Page. (Button) *!
axla, exel, ¥ b Usage Minimum, (@8l herv
8x29, Bx@3, Usage Maximum_ (6x03)
ax15, 8xea, Logical Minimum (@)
@25, exel, P Logical Maximum (1), bl
Bx95, Bxe3, Fiks Report. Count (3) i
ax75, B8xe1, i Report Size (1) - */
ax8l, Bx\2, Vil Input (Data,Var.8bs) xd
Bx95, Bx01, [ Report. Count (1) !
8x75, Bx@s5, ¥ i Repart Size [(5).. bt
axsl, exel, Input. (Const,ACCEMABS)....cnnon
x5, 8xel, ¥ Usage. Page. (Generic. Desktop £irls) */
x99, 8x38, [*..... Usage (X)
axe9, ex3l,  dos Usage..(Y). e 4
axeg, 8x38, N ing Usage (Wheel) xr
Bxls, Bx31, il Logical Minimum (-1273 a2t
ax25, Bx7F, ? b Logical Maximum (127} 7
Bx75, Bx8s, ¥ i Report Size [(8) b}
Ax95, Bx83, ¥ Report. Count (3) =
Bx81,.8x06, Input. (Pata.Var.Rel)
axCe, /*  End Collectian. i)
axea, ex3c, L%, Msage. . (Motion Wakeup) b |
@xes, @xFF, 1* Usage, Page (Reserved BxFE) *r
Bxe9, exal, £* o Usage (@xal) 1ot =y
Bxls, Bxea, £x o logical Minimum, (@) =/
%25, BxPl, i Logical Maximum (1) bt
@x75, Bwdl, Lx  Report Size (1) *1
ax95, exaz, L* Report Count (2) bt
BxBl, Bx22, ¥ i Feature (Data,Var.Abs,Nokrp) =
ax75, Bxéa, I* Report Size. (B) i
ax95, exal, Lt eeeeBEROCE, Count (1) ] . bt i
axBl, exal, £ Feature (Const.Array,Abs.Nokep) o
axCe £* End Collection *!

- Meéréstechnika és
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HID report descriptor: boot mouse

Usage Page (Generic Desktop),

Usage (Mouse),
Collection (Application),
Usage (Pointer),
Collection (Physical),
Report Count (3),
Report Size (1),
Usage Page (Buttons),
Usage Minimum (1),
Usage Maximum (3),
Logical Minimum (0),
Logical Maximum (1),
Input (Data, Variable, Absolute),
Report Count (1),
Report Size (5),
Input (Constant),
Report Size (8),
Report Count (2),
Usage Page (Generic Desktop),

Usage (X),
Usage (Y),
Logical Minimum (-127),

Logical Maximum (127),
Input (Data, Variable, Relatiwve),
End Collection,
End Collecticn

Byte Bits Description
0 0 Button 1
1 Button 2
2 Button 3
4107 Device-specific
1 Oto7 X displacement
2 Oto7 Y displacement
3ton Oto7 Device specific (optional)

- Meéréstechnika és
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Endpoint descriptor

Walle fdeaning
bLendgth 7 Walid length
hDescriptorType f EMDFOIMT
bEndpointdddress | 0x81 Endpaoint 1 - M
bimAttributes (%03 Interrupt. Diata
Endpaint.
whiaxPacketSize 00004 | Maximum Packet
Size is 4
bintersal Ox0A 10 Frames (10 ms)
..ll g T EEECFiDtCF |:1: I||:|JE-E Eﬂdpciﬂt
F i’ ¥ ilkal |
Bxa7, [* blength: Endpoint Descriptor size */
USB _DESC _TYPE._ENDPOINT, [* bDescriptorType:*/
HID EPIN ADDR, [* bEndpointAddress; Endpeint Address. (IN) . */
Bxa3, [* bmAtiributes; Interrupt. endpoint */
HID EPIMN >IZE, [* wMaxPacketSize: 4 Bytes max. */
BBa
HID FS. BINTERVAL, [* bInterval: Pelling Interval */
Jx 34 *f

Tanszék
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/* USER CODE BEGIN @ */
uintd t report[4];
/* USER CODE END © */

/* USER CODE BEGIN WHILE */

while (1)

{
report[@] = @;
report[1l] = 1;
report[2] = 1;
report[3] = @;

USBD HID SendReport(&hUsbDeviceHS, report, 4);
HAL Delay(1le8);

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

f% 1IKCFD ~ninE FRIM 2 ¥ 7

BME-MIT 2024
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Felvétel WireShark-al

" |ndulas folyamata

151
152
153
154
155
156
157
158
158
le@
161
162

.
5.
5.
.165523
. 165546
165774
. 165816
166873
. 166898
166273
. 166529
. 166882

MWW W win W en

1b5ug5
165283
165383

host
2.2.8
host
2.2.8
host
2.2.8
host
2.2.8
host
2.2.8
host
2.2.8

2.2.4
host
2.2.8
host
2.2.8
host
2.2.8
host
2.2.8
host
2.2.8
host

BME-MIT 2024

L H
UsB
UsB
UsB
UsB
UsSE
UsB
UsB
USBHID
USBHID
USBHID
USBHID

3B
45
36
37
36
B2
36
28
36
28
36
la2

GEl DESLELPIOH
GET DESCRIPTOR
GET DESCRIPTOR
GET DESCRIPTOR
GET DESCRIPTOR
GET DESCRIPTOR

Request DEVILE
Response DEVICE
Request CONFIGURATION
Response CONFIGURATION
Request CONFIGURATION
Respanse CONFIGURATION

SET CONFIGURATION Request
S5ET CONFIGURATION Response
S5ET_IDLE Request
S5ET_IDLE Response

GET DESCRIPTOR
GET DESCRIPTOR

Request HID Report
Response HID Report
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Tényleges Interupt transzfer

1333

Packet #
1334

Packat #
1335

Port Status bits

Port Change bits

G00000010000001 1

Q00D00000DaT 0000

Interrupt
Transfer

Token
Packet

Data Packet

Handshake
Packet

4000 ms

. wi'alue vl ndex
CLEAE FEATURE|C POET EESET |Fort # 2| 28,9895 ms

bR eguest RO o | Port Status bits

Port Change bits

GET _STATUS|For Pert & 2 || 000000010000001 1

D0D0000CD0D0000

4,000 ms

=] walua il e
GET _DESCRIFTOR |DEVICE type | D000 | DEVICE descriptor || 5 000 ms |

BME-MIT 2024
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Felvétel WireShark-al

= Vannak specialisan USB analizatorok azok altalaban picit
szebb eredményt adnak.

Frame 99: 31 bytes on wire (248 bits), 31 bytes captured (248 bits) on interface \\.\USBPcap2, id @
v USE URB
[Source: 2.2.1]
[Destination: host]
USBPcap pseudcheader length: 27
IRP ID: @xffffaeeflzbb3ele
IRP USBD_STATUS: USBD_STATUS SUCCESS (@x80808068 )
URE Function: URE_FUNCTION BULK_OR_INTERRUPT TRANSFER (@x@089)
IRP information: 8x8l, Direction: PDD -3> FDO
UREB bus id: 2
Device address: 2
Endpoint: @x81, Direction: IN
URB transfer type: URB_INTERRUPT (@x@l})
Packet Data Length: 4
[Request in: 96]

[Time from request: B8.199985888 seconds]
[bInterfaceClass: HID (@x@3)]
HID Data: a88168166

- Meéréstechnika és
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CDC VCP, virtualis soros port
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Cube IDE beallitas

= Minden ugyan az, kivéve a Class megadasat, meg a
heap/stack méret megnovelését

Pinout & Configuration Clock Configuration
v Software Packs

Q| | 3 USB_DEVICE Mode and Configuration 4
System Core 5 : Class For HS IP |Communication Device Class (Virtual Port Com) v >
e e
Slges Epr E2 |0 ll_::Bn._-::.'-'!‘i' |
Fal-fein |_ i
Analog b
Timers >
Connectivity »
Multimedia >
Security >
Computing 2
Middleware e
FATFS
FREERTOS
LIBJFEG Configuration
MBEDTLS Reset Canfiguration

@ llser Constants

e

- Meéréstechnika és
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@ Farameter Settings | HEES DEsErptar

@ USB DEVICE

‘Configure the below parameters

Tanszék




Cube IDE beallitas

= Stack, heap meéret novelés

Pinout & Configuration
B Project Settings

Project

Code Generator

Advanced Settings

Clock Configuration

Project Manager

picct Name

gf=ct Location

Application Structure

Toolchain Folder Location

Toolchain / IDE

!Rendszeraru:h_[]E_USEl_CDC_VCF'

[E-\Work\oktatas\Rendszerarch_workspace

|

|;-:'i\_an.:_._:|ji

| [ Do net generate the main()

[STM32CubelDE | ®G:

Linker Settings

Minimum Heap Size

Minimum Stack Size

l0x1000

0x1000

SBME-MIT 2024
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Device descriptor

Offset Field SizelValue Description

0 bLength 1Number [Size of the Descriptor in Bytes
(18)

1 bDescriptorType 1/Constant |Device Descriptor (0x01)

2 bcdUSB 2)BCD USB Specification Number which
device complies too.

4 bDeviceClass 1/Class Class Code (by USB Org)
If equal to Zero, each interface
specifies it’s own class code
If equal to OxFF, the class code is
vendor specified.
Otherwise field is valid Class
Code.

5 bDeviceSubClass 1SubClass [Subclass Code (by USB Org)

6 bDeviceProtocol 1Protocol |Protocol Code (by USB Org)

7 bMaxPacketSize 1Number |Maximum Packet Size for Zero
Endpoint. Valid Sizes are 8, 16,
32, 64

8 idVendor 2D \Vendor ID (by USB Org)

10 idProduct 2/ID Product ID (by Manufacturer)

12 bcdDevice 2|BCD Device Release Number

14 iManufacturer lindex |Index of Manufacturer String
Descriptor

15 iProduct 1index |Index of Product String
Descriptor

16 iSerialNumber lindex |Index of Serial Number String
Descriptor

17 |bNumConfigurations| 1/integer |Number of Possible
Configurations

/** UsB standard dE; ce desc

1

ox12,

USB_DESC_TYPE DEVICE,
#if (USBD_LPM ENABLED == 1)

@xB1,

__ALTGMN BEGIN uint8 t USBD HS DEVICEDESC[USE LEN DEV DESC]

#elze
BxBa,

#endif /* (USBD_LPM ENABLE

Bxe2,

BxB2,

Bxe2,

Bxes ,

USB_MAX_EP® SIZE,

LOBYTE(USBD VID),

HIBYTE(USED VID),

LOBYTE(USBD_PID HS),

HIBYTE(USBD PID HS),

BuEa ,

Bx032,

USBD IDX_MFC_STR,

USBD_IDX_PRODUCT STR,

USBD_IDX SERIAL STR,

USBD MAX MUM _CONFIGURATION

s

© BME-MIT 2024

i I-"_H_

__ ALIGN_END =

‘blength */

*hbescriptorType®/

f*bedUSB *J f* changed to USB version 2.61
in order to support LPM L1 suspend
resume test of USBCY3.0*/

S *bcdUsB */

=T i,l * f

S *bhDeviceClass

/*bDeviceSubClass?

/*bDeviceProtocal®/

[ *bMaxPacketSize™/

J*idvendor®/

f*idvendor®/

f*idProduct®/

S *idProduct®,

f*hodDevice

{*Index of
f*Index of
J*Index o
S *bNumConTi

£

i
rel. 2.88%/
manufacturer string®/
product string®/
serial number string*/
gurations*/
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Device class codes

Base Class | Descriptor [Description
Usage
00h Device |Use class information in the Interface Descriptors
O01h [Interface|Audio
02h Both |Communications and CDC Control
03h |Interface|HID (Human Interface Device)
05h [Interface|Physical
06h |Interface|image
O07h |Interface|Printer
08h |Interface|Mass Storage
09h Device |Hub
OAh |Interface|CDC-Data
OBh |Interface|Smart Card
ODh |Interface|Content Security
OEh |[Interface|video
OFh [Interface|Personal Healthcare
10h |Interface|Audio/Video Devices
DCh Both |Diagnostic Device
EOh [Interface|Wireless Controller
EFh Both |Miscellaneous
FEh |Interface|Application Specific
FFh Both |Vendor Specific

© BME-MIT 2024
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Configuration descriptor

__ALIGN_BEGIN static uint8 t USBD CDC_CfgDesc[USB_CDC_CONFIG DESC_SIZ] _ ALIGN END =

i
/* Configuration Descriptor */
Bxas, /* bLength: Configuration Descriptor size */
USBE_DESC_TYPE_CONFIGURATION, /* bDescriptorType: Configuration */
UsB _CDC_CONFIG_DESC 5IF, /* wTotalLength */
@x08,
axa2, /* bMumInterfaces: 2 interfaces */
exel, /* bConfigurationValue: Configuration value */
Bxia, /* iConfiguration: Index of string descriptor

describing the configuration */
#if (USBD_SELF_POWERED == 1U)

BxCo, /* bmAttributes: Bus Powered according to user confipuration */
#else

axse, /* bmAttributes: Bus Powered according to user configuration */
f#endif /* USBD SELF POWERED */

USBD_MAX_POMWER, /* MaxPower (mA) */
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Interface descriptor

= Egy CDC eszkdznek jellemzben két interfésze van
egy Communication interface-e, amin keresztil a
management dolgok bonyolithatéak és egy Data
interface-e, amin keresztul az adatot tovabbitja

/* Interface Descriptor */

exeo, /* blLength: Interface Descriptor size */
USB_DESC_TYPE_INTERFACE, /* bDescriptorType: Interface */

/* Interface descriptor type */

Bxee, /* bInterfaceNumber: Number of Interface */

Bxia, /* bAlternateSetting: Alternate setting */

exel, /* bMNumEndpoints: One epdpoint used */

@xez, /* bInterfaceClass: Communication Interface Class */
Bxe2, /* bInterfaceSubClass: Abstract Control Model */
Bxel, /* bInterfaceProtocol: Common AT commands */

Bwba , /* iInterface */
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Functional descriptor

Offset | Field Size Value Description

0 bFunctionLength 1 Number Size of this descriptor.

1 bDescriptorType 1 Constant CS_INTERFACE, as defined in Table 12.

2 bDescriptorSubtype 1 Constant Identifier (ID) of functional descriptor. For a list
of the supported values, see Table 13.

3 (function specific data0) 1 Misc. First function specific data byte. These fields
will vary depending on the functional descriptor
being represented.

N+2 (functional specific data N-1) 1 Misc. Nth function specific data byte. These fields
will vary depending on the functional descriptor
being represented.

/* Header Functional Descriptor */
Bx85,
Bx24,
BBe
8x1e,
Bx8l,

© BME-MIT 2024

/* blLength: Endpoint Descriptor size */

'* bDescriptorType: CS_INTERFACE */

'* bDescriptorSubtype: Header Func Desc */
'* bcdCDC: spec release number */
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Call management

Offset Field Size Value Description
3 bmCapabilities 1 Bitmap The capabilities that this configuration supports:
D7..02: RESERVED (Reset to zero)
D1: 0 - Device sends/receives call management
information only over the Communications Class
interface.

1 - Device can send/receive call management
information over a Data Class interface.

DO: 0 - Device does not handle call management
itself.
1 - Device handles call management itself.

The previous bits, in combination, identify which call
management scenario is used. If bit DO is reset to 0, then the
value of bit D1 is ignored. In this case, bit D1 is reset to zero
for future compatibility.

4 bDatalnterface 1 Number Interface number of Data Class interface optionally used for
call management. *

* Fmsum lhamad fia Jae: Al Al s Jaabmailla aa fia Llala mmaa Ll vsca bl mia (laTidbasalaaaN T ieaat

/* Call Management Functional Descriptor */

PxB5 , /* bFunctionLength */

Bx24, /* bDescriptorType: CS_INTERFACE */

exe1, /* bDescriptorSubtype: Call Management Func Desc */
Bx0e , /* bmCapabilities: D@+D1 */

@xe1, /* bDataInterface */
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Functional descriptor, ACM functional

3 bmCapabilities 1 Bitmap The capabilities that this configuration supports. (A bit value
of zero means that the request is not supported.)

D7..D4: RESERVED (Reset to zero)

D3: 1 - Device supports the notification
Network_Connection.

D2: 1 - Device supports the request Send_Break

D1: 1 - Device supports the request combination of

Set_Line_Coding, Set_Control_Line_State,
Get Line_Coding, and the notification
Serial _State.

DO: 1 - Device supports the request combination of
Set_Comm_Feature, Clear_Comm_Feature, and
Get_Comm_Feature.

The previous bits, in combination, identify which
requests/notifications are supported by a
CommunicationsClass interface with the SubClass code of
Abstract Control Model.

/* ACM Functional Descriptor */

Oxed /* bFunctionLength */

ax24, /* bDescriptorType: CS_INTERFACE */

Bx82, /* bDescriptorSubtype: ~Abstract Control Management desc */
axe2, /* bmCapabilities */
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Union functional descriptor, interface

endpoint

/* Union Functional Descriptor */

Bx85, /* bFunctionLength */

ax24, /* bDescriptorType: CS_INTERFACE */

axes6, /* bDescriptorSubtype: Union func desc */

exBa, /* bMasterInterface: Communication class interface */
axel, /* bSlaveInterface®: Data Class Interface */

/* Endpeint 2 Descriptor */

exa7, /* bLength: Endpeint Descriptor size */
USE_DESC_TYPE_ENDPOINT, /* bDescriptorType: Endpoint */

DC CMD EP, /* bEndpointAddress */

Bxe3, /* bmAttributes: Interrupt */

LOBYTE (CDC_CMD_PACKET SIZE), /* wMaxPacketSize */

HIBYTE(CDC_CMD PACKET SIZE),

CDC_F5 BINTERVAL, /* bInterval */
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Data Interface

/* Data class interface descriptor */
Bxa9,

USB_DESC_TYPE_INTERFACE,

axal,

Bxea,

axa2,

BxBa,

axea ,

Bxaa,

Bxea ,

/* Endpoint OUT Descriptor */

8xe7,
USB_DESC_TYPE_ENDPOINT,
CDC_OUT_EP,

8x82,

LOBYTE({CDC_DATA F5 MAX_PACKET SIZE),
HIBYTE(CDC_DATA_FS_MAX_PACKET SIZE),
axea,

/* Endpoint IN Descriptor */
8xa7,
USE_DESC_TYPE_ENDPOINT,
CDC_IN _EP,
B2,
LOBYTE(CDC_DATA_F5 MAX_PACKET SIZE),
HIBYTE({CDC_DATA FS MAX_PACKET SIZE),
Encea
¥

#endif /* USE_USBD_COMPOSITE */

BME-MIT 2024

* blength: Endpoint Descriptor size */

* bDescriptorType: */

" bInterfaceNumber: Number of Interface */
" bAlternateSetting: Alternate setting */
" bMumEndpoints: Two endpoints used */

* bInterfaceClass: CDC */

" bInterfaceSubClass */

¥ bInterfaceProtocol */

F iInterface */

" bLength: Endpeoint Descriptor size */
* bDescriptorType: Endpoint */

* bEndpointAddress */

* bmAttributes: Bulk */

* wMaxPacketSize */

" bInterval */

" bLength: Endpoint Descriptor size */
* bDescriptorType: Endpoint */

* bEndpointAddress */

* bmAttributes: Bulk */

* wMaxPacketSize */

* bInterval */
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Kod kiegészités

" Class specifikus oo

Offset | Field | 5ize | value | Description _
* @ | dwDTERate | 4 | Number |Data terminal rate, in bits per second¥,
4 1 | Mumber | Stop bits

8 - 1 Stop bit
1 - 1.5 Stop bits
2 - 2 Stop bits

| bParityType | 1 | Number | Parity

- None

- Odd

- Ewven

- Mark

- Space

Ty

setup kérések
kiegészitése

= usbd cdc if.c

Bk =@

e e e tmy Te ey Tm Sml Tmy Su Tmy

lineCoding[@] [e]s
lineCoding[1] [1];
lineCoding[2] [2];
lineCoding[3] = pbuf[3];
lineCoding[4] [4];
lineCoding[5] [5]s
lineCoding[6] [&];
break;

case CDC_GET_LINE_CODING:
lineCoding]
= lineCoding[
= lineCoding[
= lineCoding]
[
[
[

—
1]

= lineCoding
= lineCoding
= lineCoding

[ S Sy T Oy T
e wWe we we We We e
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= Mivel a Line coding-ot rahagytuk a Host-ra, igy
mindegy, hogy milyen baudrate-et allitunk be

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

i

char data[32];

sprintf({data,"Hello USB\r\n");
CDC_Transmit HS(data, strlen(data)});
HAL Delay(1@e8@);

/* USER CODE END WHILE */
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15 1.551466 host 2.2.1 UsB
17 2.552393 2021 host UsE
18 2.552525 host 2.2.1 UsB
1% 3.553396 2.2.1 host UsB
= 28 3.553538 host 2.2.1 usB

27 URB_BULK
38 URB_BULK
27 URB_BULK
38 URE_BULK
27 URB_BULK

in

in
in
in
in

Frame 17: 38 bytes on wire (384 bitcz), 38 bytes captured (384 bits) on interface \\.\U5BPcap2, id @

v USB URB
[Source: :2.2.1]
[Destination: host]
USEPcap pseudcheader length: 27
IRP ID: exffffaeeflesldeas
IRP USBD STATUS: USBD_STATUS SUCCESS (@xea2@2208)
URB Function: URB_FUNCTION BULK OR_INTERRUPT TRANSFER (@x0009)
IRP information: @81, Direction: PDD -3 FDO
URE bus id: 2
Device address: 2
Endpoint: @x81, Direction: IN
URE transfer type: URB_BULK (8x83)
Packet Data Length: 11
[Reguest in: 16]
[Time from request: 1.@@0027888 seconds]
[bInterfaceClass: CDC-Data (@x@a)]

Leftover Capture Data: 48656c6cET285553428d8a

2060 1b @@ ab d6 51 16 @f a8 ff f @0 99 00 69 P9 @0 T
2016 @1 82 60 62 90 81 83 ob o0 00 00 [LIENaIaT =
i MloR 55 53 42 6d @a

BME-MIT 2024

Méréstechnika és
Informacidos Rendszerek
Tanszék

39.



