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Universal Serial Bus (USB)
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» Szabalyositott kommunikacios és fizikai felépités =t
 USB - 1995, USB 2.0 — 2000, USB 3.0 - 2009
» Soros adatatviteli sebessege: -
* Low speed: 1,5 Mbps, USB-1.1-.t61 o USB
* Full speed: 12 Mbps, USB-1.1-t6l e
¢ High Speed: 480 MbpS, USB'Z.O't61 USB A
» Super speed: 5 Gbps tovabbi 2 érpar felhasznalasaval, USB-3.0 )| s
 Plug and Play
» Adatkommunikacios és tapfeszultség vezetekek LB L o | Desctet
« USB1.x/2.0 5V 500 mA Sm LS O Data -
- USB3.0/3.1 5V 900mA  3m o o

« A kommunikacio differencialis jelekkel (D+, D-) torténik csavart érparon
» Az eszkozhoz driver sziikséges
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» Kozponti vezérl6: USB Host Controller

 Hierarchikusan kialakitott csillag topologia / Host \
» Az eszkozok egyenranguak, cimmel rendelkeznek: 1-127
» Egy eszkoznek tobb végpontja is lehet TR
(kett6s hozzaférésti memoria, amely ki vagy bemeneti b
funkciot lat el)
cvorons | b [(eviee
EPO IN — Control Endpoint /_,/
EPO OUT
EP1 IN
EP1 OUT | Device | | Device |

=  Data Endpoints
EPx IN
EPx OUT
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» A kommunikaciot a Host kezdeményezi (SOF)
» Az adatok csomagokban érkeznek a végpontokhoz

USB Frame
. USB Transaction
Start of
Frame . Handshake Data Token
Sequence USB Transactions

* Token: A Host kiildi, leirja a tranzakei6 tipusat (IN, OUT, SETUP, SOF)

e Data: adatcsere a Host és a Device kozott
 Handshake: értesités a tranzakciorol ACK, NACK, STALL
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» Adatatviteli modok

 Control Transfers: minden berendezésnek ismernie kell, ezzel a méddal kérdezi le a gazdagép az
eszkoz paramétereit

* Interrupt Transfers: megbizhat6 karakteres jellegii adatok tovabbitasara

 Isochronous Transfers: kis késleltetésti atvitel, streaming-jellegti adattovabbitashoz

SOF Isochronous SOF Isochronous

» Bulk Transfers: fajlatvitel-jellegti adatatvitelre

SOF | Interrupt} 17114 Bulk Bulk Bulk Bulk




» Adatatviteli sebességek Full Speed esetén:

Start of
Frame

Full Speed Frame (1 ms)

Micro Micro Micro Micro Micro Micro Micro Micro
Frame Frame Frame Frame Frame Frame Frame Frame

High Speed microFrames (0.125ms)

Start of
Frame

Supported Transfer Types | Maximum Size of Transfer | Transfers per frame | Maximum Theoretical Throughput
Control 64 bytes 1 64 kbytes/s

Interrupt 64 bytes 1 64 kbytes/s

Bulk 64 bytes Upto 19 1.2 Mbytes/s

Isochronous 1023 bytes 1 1023 kbytes/s
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« Eszkoz osztalyok: http://www.usb.org/developers/defined class

Base Class Descriptor Usage Description
OO0h Device Use class information in the Interface Descriptors
Ol1lh Interface Audio
02h Both Communications and CDC Control
03h Interface HID (Human Interface Device)
05h Interface Physical
06h Interface Image
07h 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



http://www.usb.org/developers/defined_class
http://www.usb.org/developers/defined_class/#BaseClass00h
http://www.usb.org/developers/defined_class/#BaseClass01h
http://www.usb.org/developers/defined_class/#BaseClass02h
http://www.usb.org/developers/defined_class/#BaseClass03h
http://www.usb.org/developers/defined_class/#BaseClass05h
http://www.usb.org/developers/defined_class/#BaseClass06h
http://www.usb.org/developers/defined_class/#BaseClass07h
http://www.usb.org/developers/defined_class/#BaseClass08h
http://www.usb.org/developers/defined_class/#BaseClass09h
http://www.usb.org/developers/defined_class/#BaseClass0Ah
http://www.usb.org/developers/defined_class/#BaseClass0Bh
http://www.usb.org/developers/defined_class/#BaseClass0Dh
http://www.usb.org/developers/defined_class/#BaseClass0Eh
http://www.usb.org/developers/defined_class/#BaseClass0Fh
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° Eszkéz leir(’)tébléJa Sample Descriptor Table

Device
Descriptor

Configuration
Descriptor

Interface
Descriptor
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e Eszkoz felismerése: Enumeration

Istherea Vbus?  Vbussufficient

Default WaCLICETLIEE Configured

Assert Device Remaining
Presence on Descriptor Descriptors
D+ or D- read by read by Host
Host
RESET command Set Address Set Configuration

(from Host) command command
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» Tamogatja a kovetkez6 miikodési modokat:
« USB Full-Speed Host és Device

» Low-Speed Host
« USB On-The-Go

* Integralt ellenallasok a jelvezetékekhez (sebesség beallitasa)
* 48Mhz biztositasa PLL modullal

* Integralt analég komparatorok az USB fesziiltségének megfigyelésére

* Integralt USB ad6-vevo
A mikrokontrollerbe egy keretrendszert kell feltolteni, amit a gyart6 mar elkészitett
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&~ PKOB -CDC

» TAmogatott osztalyok: EEE
« HID — Human Interface Device Class N
o PL: egér, billentyiizet kezelése = W u=h
----- 3| ush_cha.h
- T E] usb_comman.h
4 u'::'I.:i :I__”D ----- E] usb_config.h
¥ HID-kompatibilis, gyarté altal definidlt eszkéz = = E usb_device.h
----- ¥ usb_device_cdc.h
----- EI usb_device_local.h
« MSC — Mass StorageClass ) usb_halh
« Pl: kiils6 HDD, optikai meghajt6 kezelése = (2] usb_hel_dspic3ze
----- 3| ush_hal_pic1sf1.h
4 § USBovezédsk | S
----- | usb_hal_pic24.
§ USBhateétar ] usb_hal_pic24e.h
----- 3| ysh_hal_pic24f.h

EE}--@‘ Important Files

 CDC — Communication Device Class (i) Linker Fies
« Virtualis soros vonalon keresztiili kommunikaci6 DE%”E;;!:E
T T e S S EI main.c
a ¥ Portok (COM ésLPT) B e
1? USE Serial F'Ell"t {CGME] ----- % ush_descriptors.c
----- | ush_device.c

----- B ysh_device_cde.c
G-[§ Libraries
G-[fF Loadables
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&~ PKOB -CDC

(X} (X V4 V4 i ’
» Eszkozok azonositasa: T
—————————————————— Device Descriptor —--—-————-——=""—""=-———- 'FE‘I sysptem.lh
bLength 0x12 (18 bytes) ----- EI system_config.h
bDescriptorType 0x01 (Device Descriptor) & usbh
bcdUSB 0x200 (USB Version 2.00) R
bDeviceClass 0x00 (defined by the interface descriptors) = .. ® usb_config.h
bDeviceSubClass oxoeo ] usb_device.h
bDeviceProtocol 0x00 N
bMaxPacketSizeOl 0x08 (8 bytes) e usb_halh
idVendor 0x04D8 (Microchip Technology Inc.) = % usb_hal_dspic33e.h
P SN SR | ush_hal_pic1af1.h
idProduct oxoooa | ush_hal_pic1s.h
bcdDevice O=02 ¥ usb_hal_pic24.h
iManufacturer 0x01 (String Descriptor 1) | usb_hal_pic24e.
Language 0x0409 "Microchip Technology Inc." E}_ﬁ;'%psf;‘n:a;i':w'h
1Product 0x02 (String Descriptor 2) [ Linker Files
Language 0x0409 "PICkit 3" E-{gg Source Fies
iSerialNumber 0x03 (String Descriptor 3) % EHTITE
Language 0x0409 "BUR112831969" ] system.c
bNumConfigurations ox01 e ] usb_descriptors.c
----- B ush_device.c
----- EI usb_device_cdc.c
B[ Libraries
&-[fF Loadables
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