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YHIiBepcasnbHa nocnigosHa wuHa USB
e USB (Universal Serial Bus — yHiBepcanbHa
NocniAoBHa WMHA) € NPOMUCIIOBUM CTaHAAPTOM
po3WnpeHHsa apxitektypu NEOM, opieEHTOBaHUM
Ha iHTerpauito 3 Tene@oHielo i MPUCTPOAMM

nobyToBOI efIeKTPOHIKN.

,‘
3 4

a f B T

[Hi3aa USB: a — tun «A», 6 — tun «B» craHAapTHI,
B, ' — MIHI TUny «B»




YHIiBepcasnbHa nocnigosHa wuHa USB
[Ilpn3Ha4YeHHa BUBOAIB pPO3HATTA USB:

KOHTAKT Koo

1 VBus (+5B)
2 D-

3 D+

4 GND

LLinna USB mMa€e Tpn pexummn poboTtn:

e HnsbkowBuakicHmnm (LS, low-speed)

e [ToBHOowBMakKicHnun (FS, full-speed)

e BucokowsunakicHum (HS, high-speed)




Tunu nepenaBsaHHA aaHux USB

ApxiTekTtypa USB ponyckae yotupu 6a3oBi TUNu
NepeAaBaHHsa AaHUX:

o "Mocnnkn kepyBaHHa ” (control transfers)
BKOPUCTOBYIOTbCA A1 KOH@IirypyBaHHA NpUCTpPOIB Mij
yac IX nig'€eaHaHHs | ang ynpaBniHHA MPUCTPOSMU B
npoueci poboTu.

[lpoTOoKON 3abe3neyye rapaHTOBaHy AOCTaBKY AAHUX.

e [lepenaBaHHs MacuBiB gaHux (bulk data transfers) — ue
nepefaBaHHA 6e3 byab-aKnx 3060B's93aHb LWOA0
3aTPUMKUN OOCTABKU | LUBUAKOCTI nepenaBaHHA4.
[lepegaBaHHS MacuBiB MOXYTb 3aMMaTU BCKO CMYTY
NPOMNYCKaHHSA WWHWU, BIIbHY Bi4 NepenaBaHHA
IHLUMX TUNIB.

[lepegaBaHHsA MacuBiB AOpeyYHi Ansg oOMiHy AaHUMU 3

NpUHTEPAMKN, CKaHepaMu, NpUCTposiMU 36epiraHHS |
TOLLO.




TN nepepnaBsaHHA AaHux USB
e [lepepuBaHH4 (interrupt) KOpoOTKi Nnepeaavi, siKi MaroTb
CMOHTAHHUN XapaKTep i MOBUHHI 06CNyroByBaTUCh HE
NOBIi/IbHILIE, HIXK TOro notpebye npucrpin.
[lepepuBaHHA BUKOPUCTOBYIOTb, HanNnpukniag, ansa seoay
CUMBONIB 3 KJlaBiaTypu abo angd nepenaBaHHS
NOBIAOMJZIEHHA NPO NepeMileHHS MULLI.

e [30XpOHHI Nepenadi (isochronous transfers) HenepepBHi
nepefgadi B peasJibHOMY 4aci, 9Ki 3anMatoTb nonepeaHbo
y3roaXeHy 4acTtuHy NponyCKHOI 34aTHOCTI LWWUNHWN 3
rapaHTOBaHMM 4YacoOM 3aTPUMKKN AOCTABKMW.

[30XpOHHI Nepenavi NOTPiOHI ANA NOTOKOBUX MPUCTPOIB:
Bifeokamep, unpposux ayaionpmncrtpois (kosoHkn USB,
MIKPOMOH), NPUCTPOIB BiATBOPEHHS i 3annUCy ayaio- |
BiAeOAaHUX.




KiHueBi Touku (endpoint)

KiHueBa Touka (endpoint) — ue yactnHa USB-npucTtpoto,
sIKka Ma€E yYHiKanbHWN igeHTU@dikaTop i € npunMmayem abo
BiANpaBHUKOM iHPOpMaLIl, SKa nepeaaeTbCs Mo LUNHI
USB.

Ko>XHa KiHLueBa To4Yyka Ma€E CBil HOMep i OMNMUCYETbLCS
TakKMMKMN NapaMeTpaMu:

e HeobXxiaHa YacToTa AOCTYny A0 WWMHU | AONYCTUMI
3aTPUMKU

o6cnyroeyBaHHS;

e HeobXiAHa cMyra NponycKaHHsa KaHany;

BUMOrn Ao o6pobku nocmnatHb;

MaKCUManbHi po3Mipun nepeaaHunx i NPUNHATUX NAKeETIB;
TUN NnepefaBaHH4;

HanpsMm nepenaBaHHs (ANg nepenaBaHHS MAcUBIB |

- i3oxpoHHoroobMmiHy).—




Oeckpuntopm
HeckpunTtop npuctpoto (device descriptor) — ue
CTPYKTYpa AaHuX, abo 610K iHpopMaLil, SKUA NO3BONSE
XOCTY oTpuMaTn onnc USB-nNpuUcTpoto.

CraHpapTHum pgeckpuntop npuctpoto (standard device
descriptor) MicTUTb OCHOBHY iHdOpMaLito npo USB-
NPUCTPIN B LISIOMY i MPO BCi iCHYO4Yi KOHIirypauil.

YTOUHIOIOUYMU aeckpuntop npuctpotro (device qualifier
descriptor) Mictutb goaaTtkoBy iHpopmauito npo HS(high
speed)-npuUcTpin Npn noro podboTi Ha IHWIN LWWBUAKOCTI.

CraHpapTHMN peckpunTtop KoHdgirypauii (standard
configuration descriptor) MicTUTb iHPOpMaLito NPO OAHY
I3 MOXNUBUX KOHDIrypauin USB-npncrpoto.




Oeckpuntopm
CtaHpgapTHUU aeckpunTtop iHTepdency (standard interface
descriptor) MiCcTuUTb iHOpMaLito NpPo OAUH i3
IHTepdeuncis, AOCTYMNMHUX NPpU NeBHIN KOHIirypauil USB-
NPUCTPOIO.

CTaHOapTHUW AecKpunTop KiHueBol Touku (standard
endpoint descriptor) — MiCTUTb iIH®OpMaLito Npo OAHY i3
KiIHLUEBUX TOYOK, AOCTYMNHUX NPU BUKOPUCTAHHI MEBHOIO
iIHTepdency.

NeckpunTtop cTpidykn (Unicode string descriptor) — MiCTUTb
iHpopmMauito B popmMaTi Unicode.




Oeckpuntopm

HID peckpuntopmn (human interface device descriptor) -
neckpuntopu knacy npuctpois USB anga Bzaemogaii 3
nwoanHoto. Llen knac Bkaoyae B cebe Taki NpUCTpPOIl 9K
KnaBiaTypa, MULLIKaA Ta irpoOBMN KOHTpoOep.

Aypaio peckpuntopm (audio descriptor) - geckpuntopu
Knacy npuctpois USB ana B3aemoail ayaio npuctpodamu.
Llen knac Bkitovae B cebe TaKi NpUCTPOI 9K HABYLLUHUKMN,
MIKPOMOH Ta KOJIOHKMN.

MIDI peckpuntopum (musical instrument digital interface
descriptor) - aeckpuntopu knacy npucrtpois USB ans
B3aeMoAil MY3UYHUMU IHCTPYMEHTAMMW.

CDC peckpuntopum (communications device class
descriptor) - aeckpuntopu knacy npucrtpois USB ans
B3aEMOAIil 3 NpUCTposaMu anga Mepexi. Llen knac

BKJIIOUA€E B cebe TaKi NpUCTpoi 9K MOAEMN Ta aaanTepu
| Erhcoerei




KoMmnoHeHTM B PSOC Creator 4.2, ki npauroroTb 3
USB
eUSBFS
e USBMIDI
e USBUART
LIi KOMNOHEHTU 3HaxXoAATbCA B KOMMOHEHT KaTa/io3i, B
kKaTeropil "KoMyHikauii”.

QI Cypress Componert Cataloag
iil---,—gﬁ Analog
I+| s CapSenss
=25 Communications
: ﬁ CAN Comtraller Macr [wZ 20])
- joe File System
= 12T
- 125
[ 2B LIM [w1.107]
| 2 SPDIF Transmitter [w1.10]
= --{eas SPI
L 2R UART [w2.30]
fece] USBFS [w2.30]
L& USBMIDI [w2.20]
| 2R USBUART (CDC Interface) [w2.30]
L 2 Wector CARMN Macro




USBFS

KoMnoHeHTa Hada€E HU3bKOPIBHEBUW ApaunBep A4
KOHTPOJIO IHLUEBOI TOYKWU, AKa AeKOoAYE | BianpaBnse
3anuTun Biag xocta USB.

KpiMm TOoro, uss KOMMNOHeHTa 3abe3nedyye ans
kopuctyeadya USBFS HacTpotoBad, SAKUM MoOSerwye
HanalwTyBaHHSA AeCKPUNTOpPIB

USBFS 1




USBMIDI 1

USBMIDI

USBFS MIDI 3abe3neuye nigTpMMKY ANd KOMYHikauil
I3 30BHIiWHIM MIDI-o6naaHaHHAM. BoHa TakoX 3abe3neyye
niaTpumMky ana knacy USB npucTtpoko BU3HAYeHOro Ans
MIDI npucTpoiB.

LUSBFS

“

MIDIT UART

UART

MIDE INT = ——

=h

rs

tx

tx_interrupti=

rx_interrupl

raset

—I>3'— EMIDE QUTH
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USBUART

PSoC Creator katanor KOMMOHEHTIB MICTUTb CXeMu
peanizauii Makpoc iHTepdency CDC (Takox BigOMUN SK
USBUART). Lle USBFS koMnoHeHTa 3 Aeckpuntopamu
HanawToBaHMMM Ana peanisauil iHTepdpency CDC. LUe
no3sponide BukopuctoeyBsatn CDC nigtpumky USBFS
KOMMOHEHTU 3 MiHIManbHOO KOH®Irypaui€eto, sika
noTpibHa.




USBFS PSoC@3/5

When to Use a USBFS

Use the USBFS component when
you want to provide your application
with a USB 2.0 compliant device
interface.




USBFS PSoC@3/5

Quick Start
1. Drag a USBFS component from the
Component Catalog onto your design.
2. Notice the clock errors in the Notice
List window; double-click on an error to
open the System Clock Editor.

3. Configure the following clocks for
PSoC 3:
1) ILO: Select 100 kHz.
1) IMO: Select Osc 24.000 MHz.
) USB: Enable and select IMOx2 -
48.000 MHz.
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== USBFS PSoC@3/5

== CYPRESS
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Configure "USBFS'

Mame: USBFS

" Device Descriptor | String Descripkor

HID Descripkor

Audio Descriptor

Adwanced

Built-in

= _' Descrnptor Boot

=- [
=-i{ad Configuration Descnptor
= *:ﬂ Interface Descriptar
= -.B Altemate Setting 0
‘8l HID Class Descriptor
E ndpoint Deschnptor
E ndpoint D escriptor

£l | Add Configuration | ﬁ, - H —

Device Attibutes

E ndpaint kMemory kM anagenment

(*) Manual [default]

Vendor D 0= [454 i ‘
FProduct 1D D= i2EIEID =
Device Helzase O [U = .
Device Class [Defined i Interfac ‘
Device Subclass {Nn subclazs L ’
b araf acturing String [C}lprem R ]
Froduct String ]Intenupt_Tlansfer_ " ’
Sernal String

() Static Allocation

) Dynamic Allacation

| Cancel




Configure ‘USBFS’

Mame: | USBFS

J_,..--""‘-Device Descriptor I String Descripkar HID Descripkor Audio Descripkor Advanced Built-in

= | | Descriptor Root Ed | B2 Add Interface EX Add Audio Interface ~ | 5
= H Dewvice Dezcrptor
= _ﬁ Configuration Descriptor Configuration Attributes
=-iad Interface Descriptor
= s_ﬁ Altermnate Setting 0
‘ol HID Class Drescrptor b ax Power [nnd) 400
Endpoint Descrptor
Endpoint Deschptar

Configuration string }USB_E mample

Device Power ’ Self Powered

Remote “Wakeup ’ Dizabled

Data Sheet Bpopl Cancel




Interface Descriptor

Mame:  |USBFS

4 Dewce Descriptor | £ String Descriptor

HID Descriptor

Audio Descriptor

Advanced Built-in

= | Descriptor Hoot
H D evice Descriptor
=l .‘i Configuration Descriptor
= i@ Intertace Descriptor

=l t‘ﬂ Alternate Setting O
{ad HID Class Descriptar

{ad Endpoint Descriptor

o Endpoint Descriptor

Data Sheet

Interface String
Interface Mumber
Alternate Settings
Class

Subclazs

El | E3 Add Endpoint | 5

- N -

Imterface Attributes

[USB Interup Interfac «

a
a

HID v|
Ho subclass ~

(1] 8

Cancel




HID Descriptor

Mame:  |USBFS |

" Devu:e Descriptor Skring Descriptor HID Descripkor Audio Descriptor Odvanced Built-in 4 B
=l | |/ Descriptor Root ¢ l ﬁ..;, = ﬁ = '
I'J Device Descriptor
= ﬂ Configuration Descriptor Device Attnbutes
= ‘B Interface Descriptar )
= ,ﬂ ﬁ.llernate Setting 0 Descriptor Type Report =

: JHID Class Descriptor Country Code Mot Supported ~

E ndpoint Descriptor
E ndpoint Descriptor HID Report InterruptHIDR eport »#

D ata Sheet Ok Applhe Cancel




Configure "USBFS’

Mame:  |USBFS

Device Descriptor | Skring Descripkor HID Descripkar Audio Descriptor Advanced Built-in
= | || Descriptor Root B35 -5 -

= H D evice Descriptor

= -‘.:ﬁ Configuration Descriptor E ndpoint &ttributes

=l _'ﬂ ;!_r?terface Descript.nr Erdpoint Nambe: I EF = |
= {88 Alternate Setting 0

~§ HID Clazz Dezcriptor Crirechion l I e I

Endpoint Descriptar

~.iodl Endpoint Descriptor Transfer Tupe l IMNT ]

Intersal "I )

|
Max Facket Size ‘ B4 |

Data Sheet Apply Cancel




= ovpress  ENdPoint Descriptor (out)

Configure "USBEFS’

M arme: I'USBFS

o Devlce Descrlptnr Skring Descripkor HID Descripkor Audio Descripkor | advanced | Builk-in

= | DescnptorFlnot B 5 -F -
=) | H Device Dezcriptor -
= ,ﬂ Configuration Descriptar E ndpoint Attributes

= d Interface Descnptor E ndpoint Murnber ’ EFz
= @ Alternate Setting 0

{4l HID Class Descriptor Diirection ‘ ouT
E ndpaint Descriptor

E ndpoint D escriptor Transfer Tupe ‘ INT

Interval |‘I 0

b ax Packet Size 64

D ata Sheet




# CYPRESS Descriptor Report

Configure "‘USBFS’

N arne: tUSBFS

Device Descripkor Skring Descripl:l:-rr_,..-"""-_ HID Descriptor I Audio Descriptor Advanced Built-in
5 1|83 | 5o HID Items List
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System Clock Configuration
for PSoC 3

Cosdigure Syztems Clocks
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System Clock Configuration
for PSoC 5
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GUI project(C#)

¢ USB Interrupt Transfer Tool

(+) SendCustomData
() SendPandomData

DisConnected




GUI project(C#)

s USB Interrupt Transfer Tool

13356804 RTITTITTITTITTTITI1 11111111111
TTT1T11 1111111111111 111111111111

[ Write [ Read

() SendCustomD ata

(*) SendRandomData

Connected




USBFS APIs

Function Description
USBFS Start() Activates the component for use with the device and specific voltage mode.
USBFS I Iniializes the component's hardware.

byte[] ReadFromPSoC();
WriteToPSoC(byte[] PSoCData);

FindFirstTouchDevice(int Vendorld, int ProductlId).




%.-’ CYPRESS USBFS main.C_1

Project Name: Example USB
Device Tested: CY8C3866AXI,
Software Version: PSoC Creator FCS 3.3
Complier tested: Keil(C51) and GCC
* Related Hardware: CY8CKIT-030 or CY8CKIT-050
* Description:
*This project is aimed at transferring 64 or less bytes of data from the
o* PC to the PSoC 3/5 device using the USB interrupt Out endpoint.
»* The data sent 1s modified by the PSoC 3/5 device and is sent back to
»* the PC using interrupt In endpoint.
o* A GUI 1s created for sending data from the PC to the PSoC 3/5 device
»* and to read back the data from the PSoC 3/5 device.
* A full speed USB component in PSoC 3/5 1s used in this project which
* enumerates as a generic HID class device

*
*
*
*




USBFS main.c_2

* The USB uses P15[6] and P15[7].
*Once the component 1s placed on the TopDesign, these pins are
»*automatically blocked.

* The data from the USB transceiver 1s then fed to the USB cable which

* 1s connected to J9 in DVK

*/

#include <device.h>

#define TRUE 1

#define FALSE 0

/* Macro to store the Device Id */

#define DEVICE 1D 0

/* Macro to store the Out Endpoint number */

#define OUT ENDPOINT 2

/* Macro to store the In Endpoint number */

#define IN. ENDPOINT 1
| = T




USBFS main.c_3

69 -f* HacLo to store the max iruarm numbEL of bytes that can be re081ved *X ;
70! #define MAX NUM _BYTES 64

71

720 /% Function to process data at the endpoints */

73: woid ProcessEPZData(void):;

74

75i5 /* This wariable is declarded in the USBFS _drv.c file.

76 * This wvariable holds the configuration data for the endpoints */

77 extern T _USBF5_EP_CTL_BLOCK U3SEBFS_EP[]:

78

795 /* This wvariable is accesed inside the W3SB Interrupt (see file USEDS episr.c)

a0 * The variable is set to 1 when the interrupt occurs (The endpoint 2 ISR is nawed as USBFS EP 2 I
81 * and it is set to 0, once the data processing is completed in main.c */

82: uint8 USB_interruptFlag = 0;

84! woid maini()

85 {

86 /* Enable the global interrupts */

87 CY¥GlobalIntEnable;

88

89i- /* Start USBFS Operation for the DEVICE ID and with 3.3V operation *#/

S0 USBFS_Start (DEVICE_ID, USEFS_SV_OPERATION)

91 LCD Startc():

92

93 /* Wait for Device to enumerate. The function will return a 0 until the enumeration is complet
94 while (FALSE == USEF5 hGetConfiguration(])

95 {

96 /* Waiting for enumeration */

97: ;

=1 3 |




%fn USBFS main.c_4

— 2 CYPRESS

98: | }

99

100 /* Once the device is enumerated, Enable Endpoint 2 for receiving data */
101 USEFS EnableOutEP (OUT_ENDPOINT) ;

102

103 while (TRUE)

1047 {

105 /* Prograwm Loop */

106 /* Check if the Interrupt has occurred */

107 if (USE_interruptFlag == TRUE)

1084 {

109i- /% Clear the Interrupt flag */

110 USE_interruptFlag=0;

111

132 ProcessEPzDatal() ;

161 }

114 }

115:L%}%

116

117 /%

118 * Surmmary:

119 *# This function copies the received data bytes from Out endpoint,
120 * Increments the data and puts it back to the In endpoint buffer
121 * Parameters:

122 * DHNone

T2-3 * Return

124 * HNone

125 * Other details:

126 * This function is called when the Out endpoint ISR occurs */

o Mk,

w
~




USBFS main.c_5

¥ CYPRESS

128! wvoid ProcessEPZData() g
1290 { .
130 uints count, index;

131 uint8 USE_data[MAY NUM BYTES]:

132

1334 /% Get the number of data received */

134 count = U3SBF3_wGetEPCount (OUT_ENDPOINT) ;

1-.'-.!

136 /* Read the Out endpoint data into a user buffer (USE data) */

37 USEBFS_ReadOutEP (OUT_ENDPOINT, USE_data, count):’

138

139 /% Enable Out Endpoint, to receive next set of data */

140 USBFS EnableOutEP (OUT_ENDPOINT) ;

141

142 LCD_Position(0,0);

143 LCD PrintHexUint8 (USE data)

144

145 /% All the received data is incremented by 1 by PSoC hefore sending back to the PC */
146 for({index = 0; index < count; index++)

147 {

1430 /% Increment the received data */

149 USE_data[index] ++;

150 }

151

152 /% Load the incremented data buffer back to in endpoint.

153: | * This data will be received by the PC */

154 USEFS LoadEP(IN ENDPOINT, USE data, count):

155 B a a

156:iL}

1579 /% [] END OF FILE */ r
ca
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PSoC® 3 Architecture TRM (Technical Reference
Manual) - 379 c.

JdoaarkoBa:
PSoC® Creator™ Component Datasheet. Full Speed
USB (USBFS) - 66 c.
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