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Full Speed USB (USBFS) PSoC® Creator™ Component Datasheet

PR B3
1. ¥ USBFS 4+ NA1F H s Aush B mdeit
2. 1iEH & Notice List GEEIZIFR) & I mfehesiR; Bk FAHHR T IF RGP e 25 .
3. FECE T I
a) ILO: &+ 100 kHz.
b) IMO: #E#Hkiz % 24.000 MHz.
c) USB: ffifgIFik# IMOx2 — 48.000 MHz.
4. i%&$%F Build LLAEL AP,

CIPANE T pEE: S

AHiN T USBFS AUER A ER. VO FIRFIES ) Fon, £ 10 Ui FIH I
BN, Z O FTEEAH L.

USBFS_1
USBFS

vbusdet:_I sof

sof — &yt *

ML (sof) i, sl nl iR ARG, wT LR PR i 80 5 AT D, fEE X
FEFE) Advanced LI E R, 413kt 7 Enable SOF Output Z%t, Mtk Al W..

vbusdet — Ej A\ *

vbusdet fi A2 fit RS VBUS [ThAE, H T Hid% VBUS M. 7E HE 2P Advanced i%
R, ik T Enable VBUS Monitoring #1 External VBUS 2%, i N ] .
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A

s USBFS AR R Beitrh, Xl 'e LTI Configure USBFS Xt iGHE .

1 “USBFS Configure” X iEHE o AR B (5 SR EKBIH . BEXTIEHE (Dialog) B(H & XAREF
(Customizer) fiitk 1 USB R #FHIMIEE, IR AL RIS S5 A T4 1 Al i 9 sh A e [ 41
Fro

UNARANE Seis AT A IR B e PR IR S i 23, USBFS AR Tk IE® TAF. AL
a7 ERSE R, JFERT A LR USB fliiR 1T .

Configure USBFS Wil HER & T AL~ KK E :
Device Descriptor (BE#RRF) ®IMF

Descriptor Root (AR$EIRZF)

Mame:  JUSBFS_1

Device Descriptor I/String Descriptar }/HID Descriptar }/nudio Descriptar I/MIDI Descriptar }/CDC Descriptar }/ndvanced ]/Built-in ] 4k

"g“ AddDevice < | 5 - ﬁ - Endpaint Mermary M anagemert
B || Descripter Roat £+ Manual (default] ¢ Static Allocation
EH Device Descriptar
E--:ﬁ Configuration Drescriptor
E|--=3 Interface Descriptar DA wlutomatic Memary Mant
E--ia Altemate Setting 0

- . .

-.j Endpoint Descriptor

DM wMarual Memorn Mart " Dynamic Allocation

Datashest | Ok I Apply Cancel
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Endpoint Memory Management (3 fifEfESe 5 2E)

USBFS Bt & HARAF it s 1 512 4747, diaim =M . 2RI, %2800 HiE (Cut-
through) #EMEREA CGiFH HaIE G 8 2 DMA) o ZA5 a0 nT LIARE 2 G0 58 BRI A7 fifs 25 1) 22
FEUE R AR T AT LAR ) B AR VT (DMAD K EHfs B a3k A0 H i A7 A 2 2 0T X

® Manual (F3)) ERAER) — EkBFiEminl{fHH LoadinEP/ReadOutEP Jn# AN 1 45 v
ZEhX .

O Static Allocation (i#&7H) — SET_CONFIGURATION i 3K Ji 57. B 43 it i 242 R A7
fifi . U2 NEHBEMLHMERG A (EP) J'5 i, 2R EHK.

QO Dynamic Allocation (#h#&4rft) — %4> SET_CONFIGURATION A1
SET_INTERFACE &K Jaah &0 it s 7 ey . U2 REH T HF EP R &R,
kTR A .

" DMA w/Manual Memory Management Cii 5 F3I17-fE 2% & FE 1Y DMA) — N3 DMA $i#%
BRI LoadInEP/ReadOUtEP B4 56 4= SCRFX AR,  If B Zh¥I464k DMA.

" DMA w/Automatic Memory Management CiiiH H sl {7t 4 & E ) DMA) — N H 3 DMA
BB E RO T, X2 SRR 5 A S I 512 AN 1 B 4G 0 o e O ME— T B .
LoadInEP/ReadOUutEP i #0& H T )4k 11 DMA Bt & .

PSoC AN #r USB fif & 5 HiAth Ah % 2 18] i) EHL 32 DMA B3 #4E . g v & USB i & 1 DMA $¥E
BE CRiNFE D DAZ0BE £ R G At ws &R 3l .

FLe N HIRE P 5 2 USB i i 5 HoAth A 2 1] ) B4 DMA Bl 14k, X A 408 FH 1> DMA %
YE#RAF. 1F09 USB i i 5 HAR AN e 2 [ I h B2 B, X P B R Ba 12 2 2 £ R g7 il &
Fr.
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Device Descriptor (B3R
O 2

Name:  [USBFS_1

Device Descriptor ]/Shing Descriptor ]/HID Descriptor ]/Audio Descriptor ]/MIDI Descriptor ]/CDC Descriptor I/Advanced ]/Built-in ] 4k

Gﬁi Add Configuration X E" i ﬁ - — Device Atributes
El-| |j Descriptor Root Vendor ID: o Im
EH Device Descriptor
El--‘ﬁ Conrfiguration Descriptor Product 1D: Ox |g|}51 3:
E--‘a Interface Descriptor . ; .
E‘"‘ﬁ Atemate Setting 0 Device Release: [« ||} E
*4@} Endpoint Descriptor Device Class: IDeﬂned in Interfac vl

Device Subclass: W
Device Protocol: O m
Manufacturing String: lﬁ
Product String: lﬁ
Serial String: ,7
Device Number: ,07

Datashest | QK I Apply Cancel

Device Attributes (4B
® Vendor ID (fit18% ID) — $r/AH USB #1575 ID (M USB-IF 3RED .

VEE: L1575 ID 0x4B4 AN FE M Fr il K VID, HREEH TR B, I VID A fEk
fir= s B AERELE 2B VID.

" Product ID (7% ID) — F&HIREE = 1D,

® Device Release (#HFRRA) — IEMIRFE S IERA (2845 1ID) &

® Device Class (##F2£0)) — @¥FEARAEDOMRRF. CDC BiifE TAS R & L.
Device Subclass (#1735 — BT Device Class.

Device Protocol (28470
® Manufacturing String CHIERTFAFE ) —MIEELRAEIT BRI 4R 8 T 0108 /G 1 B B 245 5 .
" Product String (= FRFE ) — MBS B8 FUREE T S BB 5 R

" Serial String (JFA %)
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® Device Number (#ff9m'5) — S ERESIF IR 95

Configuration Descriptor (FRE#HRE)

Name:  |USBF5_1

Device Descriptor ]/String Descripbor ]/HID Descriptor ]/nudio Descriptor ]/MIDI Descriptor ]/CDC Descripbor ]/ndvanced ]/Built—in ] qp

oF add Interface - X | & - [H - Configuration Attributes
= Descriptor Root Configuration String: || 'l
EH Device Descriptor
=-4g Configuration Descriptor Max Power [mA: ID 3:
el .
E--:j Interface Deszcriptor : X
E--dg Alerat Selting 0 Device Power: ISeIF Powered 'l
il . :
@ Endpoint Descriptor Remote \Wakeup: IDisabIed 'l

[ratashest | 0k, | Apply Cancel

£

EEEM

®  Configuration string (Ft & F#FH#)

® Max Power (mA) (& KIhHE) — fEMAFEMECE T, At aRis T, &4 USB &
PRI B R DIHE

EE: Device Power (Z#fFIIFE) ZHRkE T EUE &K S &Mt 2 B SRR
ARG R B W R AR RT S AN R RS, R IR DR R E
AFERA B . B asfF R R AN YRR, A RER AR 215 21 rEYE Y i Bk H (Max
power) Pt & # i HI1E

® Device Power (#Ffitf) — Bus Powered (iZkfitr) i3 Self Powered ([ ftE) #%
. USBFS AN R[]I 15 B X PRI

" Remote Wakeup GZEFEM:fE) — Enabled (ffigg) =k Disabled (Z2H) .
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Interface Association Descriptor (EEORBSREF)
iR O REAAR ST (IAD) ¥ 2 Djgedsth h i 2 AN DG s — /M a1 D fe .
8 FH IAD [R50 204 T 2 e U221

WerE SN Z 1) e as F A C15

Full Speed USB (USBFS)

TSRO DL R AR . IXESRARRY

R £/ L
LRSS OXEF | % Ahas 25
a2 0x02 | i)
L LERTIENG Ox01 | 4 MR IR 7T

BEARRINE: O SCBRHEERRT, EHAT T H S HAE:
1. %4 Descriptor Root H% ¥ Configuration Descriptor Ti.
2. i Add Interface T Hi%4#, %+ Association.

2]

Name:  [USEFS_1

Device Descriptor ]/Sh'ing Descriptor ]/HID Descriptor ]/Audio Descriptor ]/MIDI Descriptor ]/CDC Descriptor ]/Advanced ]/Built-in ] 4 b

X & -
=l | Descriptor Root
= H Device Descriptor
E--:ﬁ Corfiguration Descriptor
-'" Interface Association Descriptor
E-4g Inteface Descriptor
E..:ﬁ Alternate Setting 0
4@l Endpoirt Descriptor

— Interface A iation Attributes
Interface String: lﬁ
First Interface: m
Interface Count: m
Function Class: 14 m

Function Subclass: (¢ ID 3:
Protocol: [1°3 ID 3:

Datashest |

Apply

Cancel

BEORERR

® Interface String (FEHFAFH) — ZZhAET Pk )77 SR IR TR R 5l
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" First Interface CGE—MEHD — SHIIERAHXME —HOMEOH S .

" Interface Count (M%&) — SUkIhREMCHIESHE DR,

® Function Class CRR#EEAD — KRG, €@ 55— B DR AUEARTR .
® Function Subclass (#HFHA)D — FHREE.

" Protocol (Hhil) — WHlARES .

B OWMRRF
I T A e I & W E . B2 107E Alternate Setting (£ W E) F#HTECE .

Mame:  [LISBFS_1

Device Descriptor ]/String Descripkar ]/HID Descriptor I/nudio Descripkor ]/MIDI Descripkor }/CDC Descripkar ]/ndvanced ]/Built—in ] q b

oF Add Akernate Setting X | 2 - 5] -

=l | | Descriptor Root
B H Device Descriptor
E‘,:a Canfiguration Descriptar
E‘a Interface Descriptor
{a Alternate Setting 0
‘3 Endpoint Descriptor

Datazhest | ] | Apply | Cancel |

Hsh#2 4t Alternate Setting 0 DS B & 1884 . W SR 884448 F [7) 2D 3 25 (1SO endpoint) , 11
USB 2.0 }iyE 2R &8 ER N3 D s B A B S AR BAA JEFHERA B8O/ F B i s (1ISO
endpoint) . Xl Endpoint Descriptor H /) Max Packet Size & & 1.

X RP AR, RS H&HE D RE QNSRS HEE 0 RAR Db mi € IE 8 1F
AR N Sidb, an SR v s A ORI AR A AR BN, A F A £ FH T L e 1 ik
Bk e B A R B NE . XA DA %A 1 A USB #84FEh A G A hL e .
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BOWRR — FHBRE

compgure vsars 2l

Full Speed USB (USBFS)

Mame:  [USBFS_1

Device Descriptor ]/Shing Descriptor ]/HID Descriptor ]/Audio Descriptor ]/MIDI Descriptor ]/CDC Diescriptor ]/Advanoed ]/Built-in ] 4 [

o5 Add Endpoint X | 2 - [H] -

[El-| | Descriptor Root
EE Device Descriptor
E|=3 Configuration Descriptor
E|--~'3 Interface Descriptor
E--‘ﬁ Altemate Setting 0
3 Endpoint Descriptor

r Interface Attibutes
Interface String:

Interface Number:
Altemate Settings:
Class:

Subclass:

Protocol:

IUndeﬂned A l
IND subclass - l
e I 0 32

Datashest |

QK | Apply Cancel

BEOEM

" |nterface String (FELOFERFHD

" |nterface Number (#:H%%5) — i EhlesitH.
" Alternate Settings (£ E) — B EHI#H5H

B Class (k%)) — HID. Vendor Specific (& Tt 5 Undefined (K& S0

B Subclass (FJ5H)) — Tk & 25

® Protocol (FHis)

VR PR AR TR I 0. ISR SCRE PR AT, AP, WL DI A
XY AT 5 L AT B
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HID RHBRF
BOANTEOL T, A&z “HID RRAF” Bl. B TR “EHRE” Tl “HID & .

BRI “HID EHRF” -

1. %% Descriptor Root HH[#] Alternate Setting Jil.

2. fEA Interface Attributes ', &y Class 7Btk #% HID.

21

Name:  [USBFS_1

Device Descriptor ]/Sh'ing Descriptor ]/HID Descriptor ]/Audio Descriptor }/MIDI Descriptor }/CDC Decd B

|>< EP T ﬁ - — HID Class Attributes

By Descriptor Root ) .
(= E Device Descriptar Bas 'y IREDD“ j
E-"-ﬂ Epnﬁgumﬁon Descriptor Courtry Code: INE,»[ Supported j
E|--=.‘ﬂ Inteface Descriptor
E..;a Altemate Setting 0 HID Repart: I}Buﬁon Mouse j
4@l HID Class Descriptor

", Endpoint Descriptor

HID K&
" Descriptor Type (FIRFFEA)D) — bR FFE0 K &2 FR
" Country Code (KAL) — FriR A A0 A {4 1 S b X ARRS i B - 2k 5K

® HID Report (HID %) — ARk &E#IAR SR . kA FFIE HID Descriptor ELiFK .
B NI B

=
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Endpoint Descriptor (3 FIER %)

Name:  [USBFS_1

Device Descriptor ]/Sh'ing Descriptor ]/HID Descriptor ]/Audio Descriptor ]/MIDI Descriptor ]/CDC Descriptor ]/Advanced ]/Built4n ] 1Pk

x A H ¥ r— Endpoint Attributes
By Descriptor Root Endpoint Number: = -
EH Device Descriptor
E--‘B Corfiguration Descriptor Direction: ouT =
E--‘ﬁ Interface Descriptor .
4@l Atemate Setting 0 Transfer Type: IBULK vl
‘.‘ﬂ dpoint Descriptor Interval ms): |_1: -
Max Packet Size: Ig 3:

Datashest | QK I Apply Cancel
4
|

Endpoint Number (i &4 5)

Direction (J[) — I ABHIH . USB &4 £ A BRIE,  IN $8 2L 2] 415
OUT a2 M ENHIH -

Transfer Type (fLHi2R5A1) — HfEH (CONT) . HlfEd (INT) . fitEAH (BULK)
AP HHRE L (1SOC)

Interval (ms) ([AJf%) — R T i s f e v A] Bf . 4= s i) BAFE 2 A\ 1 ms #| 255 ms 1]
B

Max Packet Size (FKEIEE RN (FH) — fEAEEBAFA, XFREES A Bm S, Max
Packet Size & 64 N7 WFFRDum s, EUE RN 512 M7 (T H3) DMA R, 1hE
fH9 1023 NM715) o X T AR, MEWRARE 8N F . 16 MFEN. 324 F I 64 4
FAMEAR VI

FERRAF At e S BT, R o s i B R Bl B KN S A A i 28 R/ IR FR A, {EL 3
YRR B B4 5 B DMA A S LR o 12 RO A HLAE Gk S L I i 22 X
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Import Al Save T E#4#

Save $4 5 S VPR AL E 015 BARAF 2] XML L& b 72 gk, &nrLLE$H Save
Current Descriptor & Save Root Descriptor. iR Cak F MR IR & . 55 20
TRAF BN B IAR R H 3% o

Import #Z# RVFE S AR E . £ THyEF, &ALLESE Import Current Descriptor B
Import Root Descriptor. #—iEWiINEL 7k e fR AL E . 2 G mUmEm R B %, £
XFEOL T, /N E R A B

vE: AH[F] Import #1 Save T HA&EEEHADL “HIARF” i~ E7<: HID Descriptor. Audio
Descriptor P CDC Descriptor. X2k~ H T OR A7 A3 AAE X B8 18 101 H e B )Rl 77 1
B,

String Descriptor (FfFE#REF) R+

String Descriptors F&F 5 #iARF

Mame:  [LISBF5_1

Device Descriptor/VString Descriptor }/HID Descriptor ]/Audio Descriptor ]/MIDI Descripkor ]/CDC Descripkar }/Advanced ]/Built—in ] q [

oF Add string X Valuo
B-{ully String Descriptars -
i LAMGID ’7 IE_l,lpless Semiconductor
Stiing

pecial Strings
: Serial Mumber String
- M5 05 Sting Descriptar

¥ Include Serial Mumber String
¥ Include M3 O3 Sting Descriptar

Datashest | QK. I Apply Cancel

Y
" LANGID — &= ID %
B String () — PR IIME
=
=/ CYPRESS
712/ 71 Document Number: 001-92681 Rev. **



PSoC® Creator™ Component Datasheet Full Speed USB (USBFS)

755 F 5

Mame:  [USEFS_1

Device Descriptor)/String Descriptor }/HID Descriptor ]/.ﬁ.udio Descriptor ]/MIDI Descripkor ]/CDC Descripkar }/ndvanced ]/Built—in ] q b
== Add String —\iglue
E-{ String Descriptors I
© g LANGID
- & String !
Special Strings
ek o erial Mumber Sting
- M5 05 String Descriptar

& User Entered Test
£ Uszer Call Back

" Silizon Generated Serial Mumber

¥ Include Serial Number String
¥ Include S 05 String Descriptor

Datazhest | QK. I Lpply Cancel

" Value () — ZRIAFERFH.
" User Entered Text (P FTIANFISCA) — ffifig Value SCAKHE.

® User Call Back (FH/'[EliH) — USBFS_SerialNumString() % 415 & 154 LA F 7 A2 s
G5 R BRI . S B RT CATEIS AT B (8] N $2 4 USB S8 HHHIR 155 1 7 915 455 58 PR

B Silicon Generated Serial Number GSHFAENKIFHS) — Z500&EH FEA 2R 284 A §
S RS . AL E EME—.

4
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MS #AE R G 7R B IR FT
Microsoft #1F R gtk 1F y USB as 4R it — R itk M 5o Microsoft #:4F & Srde (i AR L B 15

JC o

Mame:  [LISBFS_1

Device Descriptor)/string Descriptor }/HID Descriptar ]/Audio Descriptar ]/MIDI Descriptor ]/CDC Descripkar }/ndvanced ]/Built-in ] 1k

= Add String % = value
=] String Descriptors ’7

LANGID |MSFTH00
A Sting

Special Strings

=7 Serial Numnber String

S 05 Sting Descriptor

V¥ Include Serial Mumber Sting
¥ Include M5 05 String Descriptor

Datazhest | QK. I Apply Cancel

® Value () — FEFFFHE MSFT100

=
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HID Descriptor (HID #R%&F) &Hi&
HID Descriptor $EI-£ T A# - Hus #4 £ HID 5875, {89 Add Report # DL inAnic &

HID # & b 15

HID R %

Configure "USBFS'

2l

Name:  [USBFS_1

Device Descriptor }/-String Descriptor)/ HID Descriptor ]/Audio Descriptor ]/MIDI Descriptor ]/CDC Descriptaor }/-Advanceu q bk

oF AddReport X | 5 - [H

= HID Report Descriptors
A

E-¢= 3Button Mouse
: USAGE_PAGE 05D1
: USAGE 0902
El-5& COLLECTION — A101

g USAGE 03D
E-gg COLLECTION A1 00

g2 |USAGE_PAGE 0509

g USAGE_MINIMUM 1301
USAGE_MAXIMUM 2503
LOGICAL_MINIMUM 1500

|»

| 5% HID Rems List

USAGE_PAGE
USAGE_MINIMUM
USAGE_MAXIMUM
DESIGNATOR_INDEX
DESIGNATOR_MINIMUM
DESIGNATOR_MAXIMUM
STRING_INDEX
STRING_MINIMUM
STRING_MAXIMUM

LOGICAL_MAXIMUM 2501 Item Value (USAGE)
REPORT COUNT 9503 Undsfined
REPORT SIZE 7501 .
INPUT 8102 Pointer el
REPORT_COUNT 9501 Mouse 02
REPORT SIZE 7505 Joystick e
INPUT 8101
USAGE PAGE 0501 Game Fad 005
USAGE 0930 Keyboard 006
USAGE 0931 v— pe
LOGICAL_MINIMUM 158100 |
LOGICAL_MAXIMUM 25 7F X 030 =
REPORT SIZE 7508
REPORT COUNT 9502 - Add |

Datashest | oK I Apply Cancel |

® HID Items List (HID BHAIE) — ZAE HID RS FHRIMKTHE .
" |tem Value (IiH{H) — 7£ HID Iltems List 8% H A& 31055 H 118 .

S\ HID 45
Import &5 RVFE TN HID & .

=/ CYPRESS
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Full Speed USB (USBFS)

Name:  [USBFS_1
Device Descriptor ]/String Descri|:|13'::r/]/r HID Descriptor }
o5 AddReport < || B ~|[H]
------ | From file... |
3-Button Mouse

5-Button Joystick

Keyboard

AT LGB T 81 32 o AMEEAR R i — >, AT DAl Sy From file SEBLAT #R i 6. ARG THAL
EVin# 2k € /Y HID . From file SeHUk 71 USBFS 4GBk H USB-IF HID fifiik
FFLEE HID ki 2K HID #iA T TRMEE, 2% USB-IF /il
http://www.usb.org/developers/hidpage#HID Descriptor Tool

YR TRIA 2.4, 2RO RA “hid” « “h” LE “dat” . BHEESCHE R, B
FAE “Open File” XA N A GERY 4 .

!"‘9
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Audio Descriptor (ZH#RAF) EHE

Audio Descriptor ﬁlﬁ%ﬂﬂ?ﬁ?\bﬂ*ﬂ@ﬂﬁ B /IR RT. ST EEZ/E R, 1§25 W USBFS &
A Audio Descriptor (FMHIASRT) LI i A BRIN %

MIDI Descriptor (MIDI #R#&F) EHF

MIDI Descriptor iETi K H T INAECE MIDI i AR . Sk T E2(EE, EZ 0L USBFS
MIDI ff] MIDI Descriptor % 1< #85 Fr B N 2

CDC Descriptor (CDC #iR%F) &W &

CDC Descriptor Ii-~ H T INFIRC B IS LB /R T, sk TR ZME R, E2
USBUART Hff] CDC Descriptor 13- #54> Fr /- 4B i) N 25

Advanced (HB%) &WF

Name:  |USBFS_1

}/Sh'ing Descriptor ]/HID Descriptor ]/nudio Descriptor I/MIDI Descriptor ]/CDC Desaiptar)/mlvanced l: E4 b

— Parameters

[T Bdemal Class

Thig parameter allows for user or other component to implement his own handler for Class requests.

[T Edemal Vendor
This parameter allows for user or other component to implement his own handler for Vendor specific requests.

[ Enable VBUS Manitoring
£ |ntemal VBUS

Thiz option adds a single YBUS manitor pin to the design. This pin must be connected to VBUS and must
be assigned in the pin editor.

| Btemal VBUS
This option enables extermal VEUSDET input.

™ Enable SOF Output
This parameter enables Start-of-Frame output.

Datashest | QK I Apply Cancel

PSS

IS VR P B O AL TR 5 R ION BV AR A R SR B . R RR b S8, ™
%47 USBFS_DispatchClassRqst() & %5 -

ﬁ
E-'l CYPRESS
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External Vendor (AMBELHERE)

WS vE P R sl AR A T A He 5 SR AR A SR R R e T SR I B . SR AR
Z¥, %I4T USBFS_HandleVendorRast() i % .

g VBUS Mz

USB FLYE ZLRAEAT AT A A B G B4 7E B L1 Ab o VBUS SR 8L R . S T 2 IR, 2%
PRI AZE VBUS S2 BAFAE, W VBUS ANMEAE, NIERKE “D+/D-7 iy rBHA .

TR pth e, A ENRER USB i, HIESBEREIE, (Ha T AR, S
DT E L ESR, A BEHEAT IERA AR E AN USB AL,

WREF Internal VBUS 3&TH, S H0K #— VBUS W% 5 A 8t . BRIAREGLR, wlk
5] 3R 5015 0B B D High Impedance Digital (RiBHAiE7) , ta] LLE I 5] ks 2 1 API
USBFS_VBUS_SetDriveMode()# Hix B N H A . ik External VBUS &R, EFHA
S BVZE At N B T R BRI P 9 0 A& £ 51 vbusdet i N i o IH 51 BRI Z5E i F I X RR % 3% 4 5
VBUS, FHAE5IHgmiaashidtiT nlic. TEERPZE—DnEFEEE,

30 kQ
VBus AN PSoC GPIO
60 kQ § —— 0.1pF

W59 PSoC Creator 5| 4% 25 1 1) SIO ¥ 20 17 SN Wi 5| i, (B rl 0] B %R 5
VBUS. ZEA/ERHT SIO M I fE

USBFS _VBusPresent() ki ik [5]l VBUS HPIRZS . A RHABRE R, ES WAL EE1FT USB 775
PERB AT N2

Enable SOF Output (f##g SOF &)
LS fERE “Wikds SOF” .

e E
USB i BB K 1 ik PSoC Creator ¥ 1176 [ 5 YRR #h g #s e B R g . 241 H USBFS 4
R, BRI E R AR

" AR USB I
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B 2. RGnTEECE, XTAL —EEHR

Configure System Clocks

32.000 MHz
() Digital Signal
- ? v
: e
I Master Clock
IMO [24000MHz) |+ [PLL_OUT (33.000 MHz) v
- |33 MHz ) Freq (3 Divider
st 33000 MHz 1 |
= @
Z| 2
ILO ¥ ¥
UsSE Bus Clock
O 1kHz
) 33kHz IMOx2 - 48.000 MHz v () Freq (2 Divider
© 100kH: [ Divide by 2
¥
IMO ILO ETALSZkH=z ETAL FLL_OUT MASTER_CLE BUS_CLE (CFU)
ok ] [ Cancel

MHE&EEZDO (APD

T NN (APD 0T DU A AT I S . R RS I B A s i
DR & 100 SR A 4 R L
ZRINEIL T, PSoC Creator KB4 Fx “USBFS_17 rlch i dit 4l th s — A sefl. 5]
LR EL 0T iy 4 AR — DT S AR RATR R A . SRR BON A 2R R AR AR
MFF S H RIS NET R, TREMKSEGIAINY “USBFS” .

F A USBFS 244 API

R

LA

USBFS_Start()

WOs T AR 2 F AR A

USBFS_Init()

IR AL PR

USBFS_InitComponent()

VI AL A R e, B EA DRGSR S 5 .

USBFS_Stop()

SRR AL

USBFS_GetConfiguration()

R E RO E . SRR E S, IR0,

USBFS_IsConfigurationChanged()

A2 [e 5 H IS 7 B O S IR
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Full Speed USB (USBFS)

B

VLB

USBFS_GetlinterfaceSetting()

iR el 5 #E R 24 A BE

USBFS_GetEPState()

iR [B1 48 72 USBFSHi A 1 24 B ES .

USBFS_GetEPAckState()

i 7€ ACKEIE A1 & 73 A b i B R A

USBFS_GetEPCount()

M5 7 USBFSH iR 7] 24 7 735 1H 50

USBFS_InitEP_DMA()

HNEPE AL W4 LDMA

USBFS_LoadInEP()

NI fE - INF i (1445 2 USBF S s o

USBFS_ReadOutEP()

M i RAMBE U7 T )4 € B, I N HpSrefi FMIRAMEES . LR
HOR P EHUEIE ) 78R

USBFS_EnableOutEP()

1§ BE 48 & FIUSBG 15 LLEZ OUTAE 5l

USBFS_DisableOutEP()

T FIUSB &, LA IAOUTAE i .

USBFS_SetPowerStatus()

KA fr s BV B s &b

USBFS_Force()

TEUSB D+/D-5| Il _F 381, KEXSEQRAIE T imfEnafg .

USBFS_SerialNumString()

FEIBATRHRHRUSBE 915 5 R A IR

USBFS_TerminateEP()

28 b A o

USBFS_VBusPresent()

e & S AFAE T B LSRRI VBUS.

ERZE

ZE

VLB

USBFS _initvVar

feR T OWIIHILUSBFS. 2 &I 0, 7R3 — XA USBFS_Start() i
WEN 1. XEEAHLEFESE —KIAHUSBFS_Start() 727 J& B H a0 5 n]
HH a5,
R TR B I AAA, 7E I USBRS_Start() THEF Z A I A B B A

‘0" . HW4h, mTLlE i USBFS_Init()FIUSBFS_InitComponent() & H0k &
VUL USBFS.

USBFS_device

& RS . AR E HUSBFS_Start()B{USBFS_InitComponent() APl
B,

USBFS _transferState

1Pk e ph A B AP R AR 2 224 i A S IR

7EUSBFS_InitComponent() APIH UL K FEIRAS I B sE AL S fs ,  WIth N
TRANS_STATE_IDLE.

WRYEE R KT, 7R E R EH E MUV TRANS_STATE_CONTROL_READE
TRANS_STATE_CONTROL_WRITE.
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g

VLB

USBFS_configuration 8 EVLEHSET_CONFIGURATIONIE R &% B ML B w5 . AR

USBFS_InitComponent() APIFF#IUE NZE, SRR [H] 3]
USBFS_GetConfiguration() API 8 FFE 5255«

USBFS_configurationChanged | SET_CONFIGURATIONAISET _INTERFACEI#K )5, WA EHKE N1 . K5

BT USBFS_IsConfigurationChanged() AP13& [ 1 v FH F2 7 2 5

USBFS_deviceStatus XA A E, HAh iR EIRIRA (DEVICE_STATUS _BUS POWEREDE

DEVICE_STATUS_SELF_POWERED) , % —fiiE/nim MR A
(DEVICE_STATUS_REMOTE_WAKEUP). ItZ&E1E USBFS_InitComponent()
API HHHI8EE N, B USBFS_SetPowerStatus() API Bt & .

void USBFS_Start(uint8 device, uint8 mode)

B
2%

RIEE:
FH AR -

I PR AT USBRF S FIT 2K 1 T R AR L #R A

uint8 device: @/‘Fﬁﬁﬁﬁﬂtﬁ"”tﬁﬂ’ﬁﬂ%ﬁﬁ weftgm 50T “Configure” XTEHER “Device
Descriptor” &I~ Hh oI i g fF 148 #7158 T ) Device Number 5Bt

uint8 mode: TAFEHLE . EHiE R SEIE VIRIEMRE 7 AU IR 4%, B A& 3.3 VIR(E
A Tl AR, NRAE T RAEA AR S AN A

RFERE R
USBFS_3V_OPERATION A8 P R R A R I Ve ) B
USBFS_5V_OPERATION AR R RS, R T L
USBFS_DWR_VDDD_OPERATION g?};DWREPE@VDDD%EﬁE%, {5 e AR Y FE R

7
7

void USBFS_Init(void)

BB

2%
pACIi=R
H At -
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void USBFS_InitComponent(uint8 device, uint8 mode)
IE R BT 1 A R AR &, JFilid FR D+ R WIAR 105 FHLEAE IERAE

uint8 device: & T SRR RS . 29 5T “Configure” XFIEHEN]
“Device Descriptor” &I o i f #8134 £ 5B F ) Device Number Bt

uint8 mode: TEH L. EHiE&GE XS VERIEMAE T L IH LSS, B0 & 5E xS 3.3 VIRIE

B
ZH.:

R IEE:
AR -

A Tl A, R T RAEA AR S A SAE

Full Speed USB (USBFS)

RIFERE

USBFS_3V_OPERATION

22 VR s U s A A S Vo Bz

USBFS_5V_OPERATION

fERE LA R4S, JPRIRT A T B4

JERE

USBFS_DWR_VDDD_OPERATION | fR#&DWRH ) Vppp LR AL & , {3 A 52 H HL & 1

x
x

void USBFS_Stop(void)

LR
S

R BIE:
FH AT -

I PR AT USBFSAL I T 2K B T A WA AL R A
N
N
x

uint8 USBFS_GetConfiguration(void)

LR
Z2H
pAcli-e
HAt Rz -
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uint8 USBFS_IsConfigurationChanged(void)

YR A B 504 3R [R5 PN 7 Bk (A TC LIRS o« MPC oy ] (1 G B 2 5 R 7
SET_CONFIGURATIONI# KN, iZeRHUk 23R H A H

SH.: 7

B EE: uint8: T T HIEEE, SRBE AN ERE: BNREREE R % .

FABF 0« o

uint8 USBFS_GetlInterfaceSetting(uint8 interfaceNumber)

R I BR BRI R S 42 I 4 T P .
S uint8 interfaceNumber: #1445

R EME: uint8: IR [E1FE E HE L 24 A A B E
HABFE - y

uint8 USBFS_GetEPState(uint8 epNumber)

i I R R R4 SR i s RS
S uint8 epNumber: ¥z S 5
pAEL-E uint8: i [Hlfi € USBFSHi s 1 4 BPIRES . FRP G H T RAEAFR ARG . A5 A LA
B O RO (B2 5 | SRARAY LA AR FR 2 56 Bl He S OB ) B, 135 4 Ok i
B [EME Vi B3

USBFS_NO_EVENT_PENDING | 3 i IF 7E 2545 SIEfE/E

USBFS_EVENT_PENDING Ui i IEAE S FFCPUHAE

USBFS_NO_EVENT_ALLOWED | & fi S\, i

USBFS_IN_BUFFER_FULL I NG =, ARG E VACK IN
USBFS_IN_BUFFER_EMPTY | RAEINE S #0E, W LUINEEE 2 #ds
USBFS_OUT_BUFFER_EMPTY | OUTii 4 % B NACK OUT, JIE7ES AR5

USBFS_OUT_BUFFER_FULL | ZAOUTHda A, w LS

H AR - o
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uint8 USBFS_GetEPAckState(uint8 epNumber)

LR A e e H iy A ) 2 A T O ACKAL , IR 5 72 1t i R T A R ACK B # . LR BOA
THBRACKAL.

S uint8 epNumber: £ 2 %4t i £ 2w 5

R [EE: uint8: WA O BB M, SRR PEERE . B, SRR R IR A FE

HA .

uintl6 USBFS_GetEPCount(uint8 epNumber)

i b B B8R [ SR i e AR S B TP B A AR R B R S ST B, R R T R B AN
FRRIR AN o 1M bR R 2 IX A THE

S uint8 epNumber: 32 F4 ity 25 45

IR [ElE : uint16: 3[4 € USBFSHi s HE AL 2 AT -5 74, s 41 Jo & s iz [] 0

HAt A - 7

void USBFS_InitEP_DMA(uint8 epNumber, const uint8 *pData)

ViHA IR ORI UG/ DMAIETE, LMEUSBFS_LoadInEP()E{USBFS_ReadOutEP() APIf# H &
fE4%dE . “Endpoint Memory Management” Z4#t 1% B NDMARS, LT H

A MUSBFS_LoadInEP()fIUSBFS_ReadOutEP() API & 51 1 8 £

S uint8 epNumber: £, 7 £4h ity s G 5
const uint8 *pData: i ] 5 EPfE 4 AH ¢ 1504 B 51 1 Fa 4T
p AR 7
HAtg . 7
W/ Crpnss
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void USBFS_LoadInEP(uint8 epNumber, const uint8 pData[], uintl6 length)

B

R EE-
Fo ARz

=
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FaniE: EEXTINEE AL, ek HOIn R BE HE 2 USB AL it 2 .
FZIDMA;

= i E IS RAM 2 5 RAM ) DMA 0405 15 %

" ERURRRE R

H3IDMA:

= [gE DMA. HIFREHIT—IK, Kt HF pData Z2HC89E NULL (55) B, A RESEIliZE
YE. 24 pData f8%F v NULL (%) i, HERE B ES .

" REBIEIRE . AERCE 1 DMA ARSI & i m RAM £26if 5 043 . K pData
SR E N NULL, DUPITIZATS .

uint8 epNumber: 32 34 ity 25 45

const uint8 pData[]: F&IAIZIEFES] (Al I IZBEF Ik o5 S A AR 1I484Er

uint16 length: ZMFEFIHF LS. AR5 RINTE R TR IE R 7T 8. HRUENT0E5122 00 (H
FIDMAEH1023)
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uint16 USBFS_ReadOutEP(uint8 epNumber, uint8 pData[], uint16 length)

B

R EE:
Fo ARz

Fahiia: bR Bk 2 O 071 M S RAMES 3 B EUERAM. - M & RAM 52 BrAé i 1%L
& RAM 715802 FHURIE I 2R =540 wCount ZH0E KR 7158 — & h UM .

FFDMA:
= g E M S RAM 2% RAM [ DMA Bl & i .
AR K .

* i USB_ReadOutEP() API j&, FEEfEH A% T, & 2154 DMA f£5i5e . Bl
, NN A A EPstate:

while (USBFS_GetEPState(OUT_EP) == USB_OUT_BUFFER_FULL):
HzDMA:
»  E DMA. REHIT K.
uint8 epNumber: £ 2 £ 4 ity 25 25
uint8 pData[l: & FIEHEFES] (AT MAZ BRI s 2 S Ifa4Er.

uint16 length: ZLMUSB OUT i s M5 F In B 2 Bt B b 10 719 8. A 8UEAN T-0%51222
6] CEHZIDMARE A N1023) o WIREHUAER 7 I > FUER A4, W% B 10 519
TR T

uint16: FEUCH T AL
T

void USBFS_EnableOutEP(uint8 epNumber)

LR
Z2H
pAcli-e
HAt Rz -

U R B e T OUT AR B8 72 o 4o AN NS U FH e R B
uint8 epNumber: 32 34 i 55,905

7

7

void USBFS_DisableOutEP(uint8 epNumber)

BB
2%
RIEME:
FHAR A -

—
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void USBFS_SetPowerStatus(uint8 powerStatus)

B

RIEME:
AR -

LG BRSO B Y HT IR o SR RRAR T MBS USB GET_STATUSHE K . X o i ds {4 Xt
USB5E9% & M PE IEAf Al 15 FORAS . 28R AT DABERN S L i M B I B O S 2R ik i, IR
YT HLEIR A NSRS I — 5 o SR AE SRR A B A F B O R 4t PR Bl A 2 AR L B Y
B AL R R A, AR R ERES .
uint8 powerStatus: BEIHIHRERES, ‘17 AR, ‘0 RRSLMtd., Tt
T RAEAFR S FL A AE

IR PiEA
USBFS_DEVICE_STATUS BUS POWERED | ¥ %0k 8 R w2 i

USBFS_DEVICE_STATUS_SELF_POWERED | 4 524t 15 B 9 1 L

x
x

void USBFS_Force(uint8 state)

LR

2%

R [EIE :
FH AT -
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IR BAED+/D-2k % g HIUSB J. KESEQIRZS . IR EUNUSB2SAE N FH R 7 $2 4t 75 ML)
KIAT USBIZFEMLE . 8K THREEZ A HRMER, 1ESILUSB 2.0, PASKECE <& {5 MIRE T
BB VR o

uint8 state: —/NF1, HI TR AN B LIRS PR EMERE I — . NI 7 RAEX AR L HA
PSIER:

RE i B
USBFS_FORCE_SEO | /ED+/D-£ki L5 SEOIR A
USBFS_FORCE_J FED+/D-28 1% Lo PIRZS
USBFS_FORCE_K FED+/D-Zk itk b i f KRS
USBFS_FORCE_NONE | ¥ 8283 [0 SIEFE il
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void USBFS_SerialNumString(uint8 snString([])

B

SH.:

R IEE:
AR -

Full Speed USB (USBFS)

R 7 Serial Number String #1877 )@ £+ 1) User Call Backit Wil , B4 T H. W
FHFR e [ A4 0] LAEIZ AT B 18] Y S LU SBES AR 7 51 5740 HR RlR FF 1035 o G SR R F A2 e [ 4 AN
FHUL R HUE B B T R N 745 B R A, A BRI 1 R
uint8 snString[]: & A F 7 8 X4 R RRTF 0385 . AT B BB FE S S 15 G 7 o 1T w8 2
FHEAE LT /2.0 589.6.7 Zf 1 B K

W | KA i Pt B
0 1 N AR CRARAFT
1 1 0x03 STRINGHiIAFFIE A
2 N - T UNICODE4w % 4F

it uint8 snString[16]={Ox0E,0x03,'F",0,W',0,'S",0,'N',0,'0",0,'1",0};

x
x

void USBFS_TerminateEP(uint8 epNumber)
I PR E & B4R E I USBF S Ao 1M PR EIUN7E ity ol SEORTAC B BT A .

LR
S

R BIE:
FH AT -

uint8 USBFS_VBusPresent(void)
B € & T AAE T B AU BRI VBUS .

W

H AR -
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AVEOSRM4 (HID) Kk
B L

USBFS_UpdateHIDTimer() | B¥fa 2 8 D AIHIDIR &€ R &, RGeS a3 200, WEREIL, ARARE, R ]
0. UARGEREREIY], EoR EFINEOE R &5

USBFS_GetProtocol() IR (A1 48 8 #2 1 HIHhL

ERZR

W5 HID #IR RS, ERF28¥ sk 3 HID 2588 i EE IR & Bl @ — MRS g X . B4
A INL OUT Al FEATURE i 45 G & s b i i 25 X 3k an SR 9% A HAh ik 25 1D b & H ILE RS fid
Ko, A RARAE— NN B AR S S5 4, T X s R 5 .

ZE i
USBFS_hidProtocol I & /EUSBFS_InitComponent() APIH1 #4546 JPROTOCOL_REPORTH. F#l
{# FIHID_SET_PROTOCOL# R k4l b F & . USBFS_GetProtocol() AP1 #iZAE
[R5 F AR o
USBFS_hidldleRate AR B HIHIDIR S H % . FHLE HHID_SET_IDLEIE Rk f=hl b &, Jf
USBFS_UpdateHIDTimer() AP A% &>k B8 & e iy 45
USBFS_hidldleTimer WA AL 5 HHUSBFS_UpdateHIDTimer() AP I3 Jal A = 57 2k it e i 2811 5088 .

USBFS_DEVICEx_CONFIG | fEHIDHR A7 A G2 R AN BHT D) IR FRTTRS, Z ik R & 22 i XK AR
URATIONX_INTERFACEX_ | {— A fdi . ARIEHIDIRERIE X, WEMX KA/ EHsEsitE, It
ALTERNATEX_HID_FEATU | 3

RE™_BUF_IDX™ USBFS DEVICEx CONFIGURATIONX INTERFACEx ALTERNATEx HID FEA
TUREY BUF_SIZE_IDx?P, 34l fISET_REPORTHIGET REPORTI% R
HIZEM X . ARSI RS EORA sE B, ] UR S Ry e IR 25 1D R ) 3 1A%

A2 15 52 K o

AR B AR “FEATURE” FECERIE 2R, JEEe BIBECAS IN 5L OUT #REMHRK “IN” B “OUT” .
2 EM SRR RIS E TS ID N, RPN “ 1dx” FEASHM, R, “xX” #5288 % 1HRE
ID %5 .

SAFE AR X7 RS ER T SE R RS h A FR A S R OB . O LA R B R .
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ZE

L]

USBFS_DEVICEx_CONFIG
URATIONX_INTERFACEX_
ALTERNATEXx_HID_FEATU

REY RPT _ScB_IDx?2E {

uint8

RETE BB GBI, R —A—7
PR IR B LU 4514
typedef struct

Sstatus;
uintl6 length;
} T USBFS_XFER STATUS BLOCK;

“main” MRS
0o B AL S B N B AR S A 715 1 SEBR 2L H o

) 58 BORAS AR A — > — AT i Hds

_USBFS_ XferStatusBlock

SERCIRES, DAE N 4kt . I7E TR ik 3] 58 BeR AR

REME

USBFS_XFER_
IDLE

Fo7 TAHREAR i X T A S8, H SR P AN RAE A 1% 2%
PHIX o SERRE A% H A A2 A 58 AR A USBFS_XFER_IDLE

i, (HRZAEARTRE MER BT .

USBFS_XFER_
STATUS_ACK

TR AL RS I BEC BRI e /e BUI, B2 RS 7 A P A 9%
Hmgerf X L H N

USBFS_XFER_
PREMATURE

TR T IR A S f M SETUPH . X T2 S
AN ARSI G p X B0 PN A 5 LB SR I e R R -

USBFS_XFER_
ERROR

FE7R ARWCRI T RS B o

uint8 USBFS_UpdateHIDTimer(uint8 interface)

LR PR BT HIDAR 5 23 TN 8 I 28 IR IR [BPIRAS s anSRE i 28 200, ek ek im e .

¥ uint8 interface: A& 14w .

R EE: uint8: R [EIHIDE R 8 AR . AL T RAEAFR B IS -

& EE R

USBFS_IDLE_TIMER_EXPIRED | 5 %% 053
USBFS_IDLE_TIMER_RUNNING | 5 3¢ 64T .
USBFS_IDLE_TIMER_IDEFINITE | 24$#z 8R4 5 2o i i 2

HAt g« ¥
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uint8 USBFS_GetProtocol(uint8 interface)

YA U R BOR (9] Biid 45 1 I HID B ALAE
BH: uint8 interface: &IN5 .
IR [EI 1« uint8: IR [EIPME .

HAt g« y

Bootloader X F¥F

USBFS 214 7] LI A Bootloader HiE {5 2444 H . # H LA NEC & N /MT 545 Bootloader 2 [H]
AIIEAE PSR R S R

" i AgS: EPL, J7R: OUT, (&AL INT, mREHHEK/: 64

B oun AT EP2, J7A: IN, RS, INT, & KREHEEK/: 64

Bt S (bootloader.root.xmb) HfEfi# T 5 R @I ICE . /E Device Descriptor #fH1ik#%
Descriptor Root, i Import %8, WWHILLT H%, R/54T7F bootloader.root.xml 3C1%:.

<INSTALL>\psoc\content\cycomponentlibrary\CyComponentLibrary.cylib\USBFS_v2.70\Custom\
template\

¥ £ 4% Bootloader {115 5., {§5% (ZL4E£75/)
USBFS 4114/ Bootloader #2{it 7 —41 API si%L.
L8 Pt B3
USBFS_CyBtldrCommsStart() | #4474 xfUSBFSZLH- I AT R4k, SR2E, RIGMaLRTGE .
USBFS_CyBtldrCommStop() | ifi F§ USBFS_Stop() &%
USBFS_CyBtldrCommReset() | & iz oM (5 220 X
USBFS_CyBtldrCommWrite() | 7o ¥Fiff F F 744 485 5 ABootloader -4l I e& Z0#s LSS 1) 77 =0AREE DS i e

TEEE IR B EHLARAE
USBFS_CyBtldrCommRead() | fti4 il F#2 /7 Bootloader ML A% . % e B0k LS 1) )7 s0ALEE DL M E AL
A e BRI E B
=/ ‘éYPRE‘SS“
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void USBFS_CyBtldrCommsStart(void)

Yi -
SH.:
AR
=W ich- AP

BER B TE ST USBFSH BTN A6 1L, SSRM, SRR IERRIELS .
7

7

IR I3 VAR 5 FIUSBFS.

void USBFS_CyBtldrCommStop(void)

BB
2%

R EE-
Fo ARz

UE R AT USBFS AL T R I T WA 1A
7
7

W USBFS_Stop() %k

void USBFS_CyBtldrCommReset(void)

B
2%
REME:
AR -

Uk bR B T B USRI i A5 2 X
x
x
x

cystatus USBFS_CyBtldrCommWrite(const uint8 pDatal], uintl6 size, uintl6 *count, uint8

timeOut)
LR

ZH:

RIEE:

FH AR -

—
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1 B B 0 VE IR PR o it 'S5 A\ Bootloader AL . ek LARE 7 SUARBE AR it B e Bk
BB LHLEAF

const uint8 pData[]: &% I AF IR E

uintl6 size: Z5ANIIFIH.

uintl6 *count: &1 JGFF 5 Short AR B4, IS T 5%LRE N7 1.
uint8 timeout: RPN, 2 52BN IR A .

cystatus: 41 H RGBT ) R [FICYRET_SUCCESS, B/ 1 [R1% 1% ] L it ik ¢ HE Hff 1)
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cystatus USBFS_CyBtldrCommRead(uint8 pData[], uintl6 size, uintl6 *count, uint8

timeOut)
iR I BR B8 VF R P AR PP S 5 3 AR 7 AL St b ek ks LA R 7 AR B DAGE A N L%
e B
2H. uint8 pData[]: & i) FH T 77 fiff A\ & A B S i) B b i) X I 46 41

uintl6 size: EEELH)FT L
uint16 *count: g JCHF 5 ShortAF & Fe4r, A= T 5 LRI =40,
uint8 timeOut: 2545 1B %, 2 5 S DRE N iR [ .

R EUE: cystatus: i 5 A48 FIE ] i) 3R (I CYRET_SUCCESS, Bl iR Al % 12 il A 4134 fi HE R 1)
. BE2HEXRELE, EWS% (F424758) T “CRERIE” —FHrNE.

AR - x

USB &, &RE DA SmEm iz

USBFS 437 #F USB 15 WE DA FEmelg . ROy sl S8 & 2 H P MR, Rl
USBFS A4 7 —4 API K%L

B

L

USBFS_CheckActivity()

KRB IFHFRUSBE &G shr G . WER AN B EFUSBAL Tl sk, TR

‘U BNERE 0T

USBFS_Suspend()

ZEFUSBFSHRSL, R & 7 rp .

USBFS_Resume()

FET R R EUSBFSHE R .

USBFS_RWUEnabled()

AR 5] 24 AT R RS

=
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uint8 USBFS_CheckActivity(void)

YA 1 B R R S 2R TG SRS, FRIBEBRRES TR DUEAE R U0 F e 712 5 I S (e inis RS
bR B A — P 7 R s R T R AT USB A 2G5l . N FH AR P FH It o B DA o 2 i AL
BEAUSBEE 2 AF -

S .

p A CILTR uint8 cystatus: AriEAPHR [EIME

IR [BME i B3
1 PN Ry Qi )EE N A7 Vo R ol E2I FS§ 2 A
0 BBV S REUE, ARRIE S22
HABRE W - I

void USBFS_Suspend(void)
Y IR B FHUSBFSEH,  JFvE s Wy e oo S 4 W18 1E N R FT IR H o
USBFS_Suspend() B #Ja6ALD+ 51 BT i, DARSE B P1ICU Y H ) B RS 2
TR NUSBEF ARG, N AR 22 REUE Ui 5 IRl AV AR, DA 2 45 H
BR. ZDf USB SIE FISCR 2 B T WX, NAFET % Z A USBFS_Suspend() API i
A USBFS_CheckActivity() AP A&l USB i 5h. ek $aE ] USBFS #ibk, (Hi24kd Y
i USB Hitik (#£ USBCR aifEastt) o a4l H BEAR D g jd /b DiHE .

¥ void
R [EIE : void
H AR : y

void USBFS_Resume(void)

PiAH: 1 BR AR I FLAE 3 S (S R USBFS A5, 7 4RI 477 M BRI M 2 i 1 FH
TELE RSN, B iRE e 2 E/HE BT ERESE&E. RERE XN —M Ik
S AT FH AR 52 I 2% 52 MR 28 0E . 33— RO VR e i B 2 LA PIC UM iR,
WR AR 464, WS AL USBFS_Resume() APIER$. IV $fdi it USBFS SIE
AR B, EEAIB W B, XFE, NS ENUSBCRAFAUSBHLIE 7B M Al f#
FrLLURT 1 EHL AL FUSBHILE .

S, void
R EIE: void
HAbm: 7
=/ CYPRESS
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uint8 USBFS_RWUEnabled(void)
YA 1Hb R B0 (] 24 i s A R R 2

DR AR SCRF AR, U LR Py TT LASE I R BBOR B € LR AR A e i . 485 1F
P15 HARE W2 T 5 Shm RE e B X 26 AR, B IR PP 2 {8 FIUSBFS_Force() APIR SR i
HIAEUSB L IIAHRLY KIRAS,  MITTAR &3 IR e o

2H: void

IR [E]4E : True: f#GEIZFEMeER
False: %% izfEng g

AR . ¥

HERR AR 0 AP S H 7~ 1, PICU Y5 FH T M fig .

USBFS_Suspend() ;

CyPmSaveClocks () ;

CyPmSleep (PM SLEEP TIME NONE, PM SLEEP SRC PICU);
CyPmRestoreClocks () ;

USBFS_Resume () ;

eSS &S
BEZHRELR, ES W USBFS 0 & SC R I A 2

MIDI Class Support
HLEZHXEE, i3 0 USBFS MIDI # MIDI 2 &84 N2

CDC KX #
FLHXER, E23 0L USBUART H CDC X L4 H N %

FUT AR 5 TR T

AR 730 SOF ISR. BRUEOL T iz Wikl 22 . a0 SN AR T 75 2Ltk iy, v LLd i i
LT s e e -

CyIntEnable(USBFS_SOF_VECT_NUM);

TR LUK B SURBSTONTR € I X3, DLRAT BT 5 1 FeAth ek 2

EHF TN B3GR EE DMA 8K, k@l (USBFS_arb_int) 378 DMA i 3R (1) Ik

%O T ARG E IRt e g, HHET USBFS_ep_[0..8]41 USBFS_ord_int H i
IS, R, Kb b A Je 2% B v USBFS Init() ek %04 ) USBFS_ARB_PRIOR ffi .

1
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MISRA #F&

AHH T MISRA-C:2004 FF& PEMIAHA A W Z G L. € T AT 1) 2 -
" TiH{mZ — &M TFTH PSoC Creator #3141k %

" REE R — A& TR A R

KHNE T ARAMREMENEE . (RAZF75F) 11 “MISRARF&E” A4 7 IH
22 LA LA < MISRA FF & RIS IEMA BE IR B

USBFS 2 A LA R E i 22 «
MISRA- 25

C:2004 (ZA(R)/ 0355 85 (R

HE Bi(A))
11.4 A ANER RIGERANAREE | PutString() APUE ] — Mg 1A 7757 3 IR EHE NS 8. LK
SEPRFE R o BB ZAREN e uint8FE S, AR 5 H K 1% 45 LoadInEP()

API, LLHHOST (EHML) f&iidid.

PR IR R G5 8 Fa At SR BH LA Rl R 75 2R Al 21 A
KA o XSG E B3 5 — MR EF SR,

R BT SRR L RE TR, bl

i I o
11.5 R APATHESRNE, UMIER | SRR S o B R . R % 208
B4 FHERIRAIR A | LoadInEP() APIZRT, 75 E M & %
) B B 7 R R
16.7 A W ZIRE A T EX | XA W2 R G T DMALFfif 8 & HE R 0. ReadOUutEP()

WX g, REBREUREAIS | APl pData $H T1& 20T sh 76 o B FEAE 2 i 1) -1k vt
IFREF 505 B 4R 1) Ko
“const” ‘HEMTEE

17.4 R B G EME— e VridR | AR R R T MRS 5, DT R A
iz A IRAT S5 o

AR TN RAM: bl B8, DMA. MISRA FF &R EMERMEEE, HS
AR NP R

g, S
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77~ ) A IR A

PSoC Creator ff Find Example Project (ZH/nFITH ) XiGHEHHE it 7 1R 24035 ) 21 E AR
ANEIIRBITE . B ER A HsLH], 15 Component Catalog H X 15 HE B J5 FE B w2
P, BEEEBARG, 15 JT Start Page 5% File 2B AR G UEHE . ARFEZSR, W] LLE A
STEHEH ) Filter Options 3ETHR R & vl & [ 10 H 512 .

HEZHXER, 5% (PSoC Creator B &4 @A “EFHRRFITHE” BIHE.

The i B

T@E?E‘Jm AT LR 2 i USB M, B 1 PSoC #:fF D+ A1 ‘D-7 5l

VCC] 22 Ohm 1%

= GND_—|_22 ohm 1%

CY8C38
Family

Simple USB Application

USB #&F&ft

USB "] UL S SR B Al 226 1F, Bl E B AN RN P 255K . SRR I f] o R AN RE 1 )
RPATIX AN ER . TGN A PR B B B FHREFP AT & USB .

B At 241 USB &F&iE

WG R SR B b, 8 B 40K GPIO 5| IER:2] VBUS, 35 AJE LA

Wi GPIO HPIRAS . ATLMEH] USBFS_Start()fl USBFS_Stop() APl T2k D+AlI D- 5] il

. A USBFS_Start() i, EhrfHA S EHR LML H . USBFS_Stop()Wr T b4 FiFH 5%
91 B EEE

R4 18 USBFS_SetPowerStatus() ki 2k B IFPIRAS, #8454 GET_STATUS i K il thmia 8. 4

REBMRE A, FEREEFPRES, M2/ H—X USBFS_SetPowerStatus(). &

I N 24 1E B8 1F T CCIR A 1 T USBFS_SetPowerStatus() B %1 -

m\)
E——
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Full Speed USB (USBFS)

USB tr#EaéfFiE R
KA A2 USBFS HAFSCHFHIIER . WA SCIFHIIER, USBFS HfFMN STALL, FRonih
RITIE K
PR USB 4L e
CLEAR_FEATURE BF 9.4.1
1
i 511
GET_CONFIGURATION | 3 [ 24 i 4% {4 Fir B A 9.4.2
GET_DESCRIPTOR R RTFAALE, PR R48 & AR T o 9.4.3
GET_INTERFACE R [R5 2 1 P ide 4 F 9 i L 9.4.4
GET_STATUS BE 9.45
1
i 511
SET_ADDRESS BCE M T IR R AT R 23 F bk 9.4.6
SET_CONFIGURATION | % & 8441 & 9.4.7
SET_DESCRIPTOR ANFFI AT i T R 9.4.8
SET_FEATURE AE, 9.4.9
DEVICE_REMOTE_WAKEUP ¥ ¥} HibRemoteWakeUpZH /- Z £ i #% .
AN FFTEST_MODE.
Ee N
Endpoint: %8 & B3 5
SET_INTERFACE IETE SR S VF ENL TR E I IR & R . 9.4.10
SYNCH_FRAME ANSCHF o AR R SEI SR IR BEE SR IS HF, DU 5 R M | 9.4.11
AL
HID Z2&iE 3Kk
HIDH B4
RiER USBFS A 3c /i EX — EF
GET_REPORT FOVF L3 I 42 ) i e s 2 721
GET_IDLE R HURE SR A 1 2 1 R 7.2.3
W/ S
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GET_PROTOCOL | B4 AT il RS il (31 S U U s i 7.25
SET_REPORT SV EHLF IR IR, TR E R S BT s RS 7.2.2
SET_IDLE 12 A 2 b T N A SRS, ELE AR T S B 2 R i ] 7.2.4
SET_PROTOCOL | 78] S ¥ AR & Pl 2 a0 (3Rt . 7.2.6
HPRER

HEZHFELR, 1SN USBFS H Ml S ST/ N . S A2RIE K USBFS & i
CDC 25Kk

1>

HEZALER, S0 USBUART H CDC ZKil R EB4 N 2

W
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USBFS &

Full Speed USB (USBFS)

USBFS UM NEWSAMIRTHR M S . WRYE a5 FH938 /1 AT B a5 1 X 1.0 A1 2.0 B,

HAT USBFS &4z 1,

ArSH

¥ USBFS A4 21 1 it H, Xt e AFTH Configure USBFS XiEHE

Audio Descriptor (FH#ERR)

W

Audio Descriptor #3514 i ¥ iR B £ 450 1A 7

Configure "USBFS" 21l
Mame:  [USBFS_I
Device Descriptor ]/String Descriptor ]/HID Descriptor)/nudio Descriptor ]/MIDI Descriptor ]/CDC Descriptor ]/Advanced ]/Built-in ] q b
X3 M 55 Audio Descriptors List
= | Audio Descriptors ;I
,_:_|£| Audio Interface 1 Audio Control Descriptors [1.0]
Wl AC Input Teminal AL Header AL In_put AL Dgtput AL Miser Unit
4] AC Dutput Terminal Terminal Terminal
i) AC Input T emminal
o] AC Output Terminal = = = =
El-4f) Audio Interface 2 PSP PP e he - LI
o) AS Altemate Settings 0 :
B4l 45 Alemate Settings 1 | Item Walue (AC Alternate Settings 0)
i) AS General El Common
o\l &S Format Type | binterfaceSubClass AUDIOCONTROL
EI@ Audio Interface 3 binterfaceClass AUDIO
B @ AS Alternate Settings 0 bDescriptorT ype INTERFACE
Al A5 General E Specific
wif) AS Format Type | bélternateSetting 1]
binterfaceMumnber 0
ilnterface
A
Datazhest | Ok I Apply Cancel
4

BINE P IRARF

1. 7fEZEMH 3, %E#$ Audio Descriptors MRIiH .

2. {E4AMF Audio Descriptors List T, 1%+ Audio Control 8 Audio Streaming 17,

3. ff Item Value I, @& %A bAlternateSetting 1 binterfaceNumber 8. HAth B AT 1 .
HE: XBEETIHWER. (HENT B ORIART, XLER HWRER.

4. i Add CLBH IR FF N3 A

A =

fEar LB B ARt e SR E v 4% Audio Interface x Frfi.

=
. X
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IR B T 2R B Al B B A 4 1 R AF
1. fFEEMEHY, &E24i%EF AC Alternate Settings x Z¢ AS Alternate Settings x i H .

2. fEA4 A Audio / MIDI Descriptors List (FF4/MIDI #iid7551%) F, &X4i%Fk Audio
Control Descriptors (1.0). Audio Control Descriptors (2.0)5% Audio Streaming
Descriptors (1.0)5% Audio Streaming Descriptors (2.0)fTH 2 —.

HRRA 1.0 f1 2.0 KB R, 1ESH & 1FHIE 3 7T 5 25 58 XMIE SR AR
3. ff ltem Value T, #i A Specific H & 4 1{H
4. i Add LR SRR R 02 A2 H s

I B iR RRF
1. fEEMEHES, &4 AC Alternate Settings x B{ AS Alternate Settings x i H .
2. fEA ) Audio Descriptors List T, #%# Endpoint Descriptor T,
3. ff Item Value T, #iA Specific H1i& 4 1E -
o sl Add DUBRER AR IR A B

IINARYE AS RPN KR RF

1. FELAMRHFF, %$55E 241 Endpoint Descriptor Ciii SRR .

2. fE4MF Audio Descriptors List T, 1%&#: AS Endpoint Descriptor (AS ¥ Siffiid fF) -
3. ft Item Value T, #iA Specific H1 )& 41E -

4. pith Add PLRE SR RF N2 A H .

W E S O WA INE] “Device Descriptor” HxH

1. ¥J7F Device Descriptor &5+,

2. WFEHHE O FTAE R Configuration Descriptor.

3. siifi Add Interface T H4&#, i+ Audio, FIEBREIIMAIANIUHE .

Mame:  [USBF5_1

Device Descriptor I/String Descripkar I/HID Descriptor ]/.Qudio Descriptar I/MIDI Descriptor }/CDC Descripbar }/P.dvanced ]/Built-in ] 4k

o Add Interface ~[ X | 5 -5 - Configuration Attributes
General b Configuration Sking: I 'I
| Audio 4 | Audio Interface 1 il Pt ) I—D E
MIDL » Budio Interface 2 .
Device Power: ISeIf Powered 'I
coC » Audia Interface 3
= P Femote ‘W akeup: I Dizabled & I
—_—
e
F =
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Audio interfaces (%4l 11) £ Device Descriptor &K 4| FHH2EH, BB RBEE
Audio Descriptor #3544

HR: s Apply 8 OK, BAMRAFSHDIETRIES. IR At Cancel, HARSZCHIMKIPTH

FHIRAT o

USBFS ZMN A gm0

ZRINEDL T, PSoC Creator #5245 2k “USBFS_17 4t i sE il sp 4Lk 58 —ANsiefil . ]
LK L T iy A AT — DM SR IRAREE N B E . SO Bk ROV SRR IR, 2R
AFFS W RIS NET L, TREMKSEEI LIy “USBFS” .

eSS &S

ERRE

g

|

USBFS_currentSampleFrequency

B LT PCRFEAR . BN A AT 5 R I SET_CURIE SRR B EE

USBFS_frequencyChanged

AR RAE A A R A, —EEEE, CRNTHRIE T B ECRAEI
HETE R FET —NOUTEIE BRAER AOE AR . T 5 BB I 1R o
Hibko AE 3 AR PRSI R SRAE A3 I A Y A A
if ((USBFS_frequencyChanged != 0) &&
(USBFS_transferState == USBFS TRANS STATE IDLE))

{
/* Add core here.*/
USBFS_ frequencyChanged = 0;

}
K& USBFS_transferState”s & LR (4% i 52 .«

USBFS_currentMute

BE TN ERHERCE.

USBFS_currentVolume

BEENRENEEIH.

i
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USBFS &HiThet i

FIRIER

AR USBFS AU SCRFINIR . WRRALHFIIR, USBFS ALFFIRE STALL, #RH
BRAR

KR USBFSHLH3CH 3 %ﬁiﬁ%ﬁﬂﬂ

SET_CUR B 5211
MUTE_CONTROL
VOLUME_CONTROL

iy 5
SAMPLING_FREQ_CONTROL
GET_CUR B 521.2

MUTE_CONTROL
VOLUME_CONTROL

iy 5
SAMPLING_FREQ_CONTROL

GET_MIN . 5.2.1.2
VOLUME_CONTROL

GET_MAX #ZA. 5.21.2
VOLUME_CONTROL

GET_RES B 5.2.1.2
VOLUME_CONTROL

GET_STAT TRAPIRSE RN, DURRAEH . BUFE, SR BIFE R H M Bkp B | 5.2.4.2
B, IF R AR A B L.

USBFS MIDI

USBFS MIDI 32§ 54 MIDI % 2% 35171015 © S FF MIDI 284F 1) USB #3425 58 Yo il i 1%
HAF, TTLLK MIDI /O ThEg s InB ARS8k, tmT DLod ik s i == ALE AL 2 3311 USB ity 130T
ZENAZRER MIDI Zhig. 7ERXMEOLT, FI ENLEGRE 3l a1z A AR 253k A 1 USB
MIDI 284, iZ#s 2 H EHLF AR MIDI RS

ﬁ'fﬁ:
BRI T USB MIDI 325 # MIDI % N R % H
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B CFFREET UART 5405 MIDI ¥ #5 #k 478 4% .

SR T @ I R R T R R R X

A ER RIS R I% T AR MIDL AT AR o

IR AL S, SCRFZIE 16 AR H G . X8 1 U A R A USB i a5

PSoC Creator 2044 H %P2 MIDI 22 O R PRI 22 S2 P, %220 7 iEf: MIDI B AR E
(31.25 kbps, 8 BHEAL) ) UART AL, DA FE IR FFIC B N SCRE MIDI 234417 USBFS
HAF. XK, 2 P Al ERC B AL B/ NS L S B MIDL A BER USBFS 244

BaahFET MIDI I E , B A B EFr2E “USBMIDI” 1) USBMIDI Ji 3 1] 77 #6128 16 ¢
. OBz ZERE A — M N — AN MR MIDL 28 E 2/ OS50 (i
VID. PID AR PR R EIRTT) BE R, B WAEEE T M A 44250358 N 2

USBMIDI_1
USBFS

&

MIDI1_UART
UART

MIDI_INT [o}——rx tx

=] MIDI_OUT1

tx_interrupt
rx_interrupt

MM 4[_
|

[Hreset

UART Al & 250 NS 51 g4y, @it “9E” (NOT) &, U\Y’E%H}i
S S SIRAEA AN R . B2 eifE MIDI B2 001 S B, 153 MIDI 1.0 324040751/
IR 25 o

EMEHH A BN RARB AN H MR USBMIDI EEEE, EPAT FEARE:
1. #T77f USBMIDI_1 #H44H1[¥) MIDI Descriptor &I,

A Import MIDI Interface (‘2 A\ MIDI$%10) #%4#, WYEE NAHZ, 3T USBMIDI
2x2.midi.xml 34,

<INSTALL>\psoc\content\cycomponentlibrary\CyComponentLibrary.cylib\USBFS_v2.70\Custom\template\

3. A44LIF 0 UART SR I B G i

no

4. ¥ P HIEDEE UART:
R MIDI2_UART
A 43 T. UART

e
g, S
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(SR E

s .

AR :

RX G2 X K/ (79
TX G2 X RN (C7715)

31250
8

x
255
255

5. i NOT (HB) 1S H 5.

USBFS MIDI &3

PSoC® Creator™ Component Datasheet

¥ USBMIDI Z a2 & it , 30 BLTH Configure USBFS XJ i1,

MIDI Descriptor &£

MIDI Descriptor i~ FH T % INAAC & MIDI iz DR 15

Configure "USBFS"

2lx|

Mame:  [USBFS_1

Device Descriptor ]/String Descriptar ]/HID Descripkar }/Audio Descriptor)/MIDI Descriptor ]/CDC Diescriptor ]/Advanced ]/Built-in ] 1k

<3 H

56 AudioMIDI Descriptors List

B gl MIDI Descriptors
El-4f) MIDI Interface Control
| B4l AC Alternate Settings 0

E;f) MIDI Interface Streaming
El-4f] M5 Altemate Settings 0
i) M5 Header

4] MIDIIN Jack

-4 MIDNIM Jack

wefl MIDEOUT Jack

4 MIDIDUT Jack

=il Endpoint Descriptor

[ il MS Bulk Data Endpoint Descriptor
B ) Endpaint Descriptar

[ il MS Bulk Data Endpoint Descriptor

IV Enable MIDI Class 4P|
™ External Mode

Audio Interfaces

Audio Control MIDI
Streaming

Item Yalue (MS Alternate Settings O0)

E Common
blnterfaceSubClass

MIDISTREAMING

blntertaceClass AUDID
bD ezcriptorT upe INTERFALE
E Specific
balkernateSetting 1]
bintertaceMumber 1]
interface
Add

Datashest |

Apply

Cancel

4

% MIDI Descriptors (MIDI iR %)
1. fEAMPHZF, %% MIDI Descriptors RIiH .
2. {fEA ) Audio / MIDI Descriptors List T, #%# Audio Control 8¢ MIDI Streaming #211.
3. ff Item Value T, &4%iA bAlternateSetting Al binterfaceNumber 1#. HAth B # Al %k .
HEEXEERTNRERN . (AT RO, X2 R EM.

=
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4. it Add BURHHRRFF AN 2220 B
ET Dol e RO R ESRE Ar 4 “MIDI D x” AR

IR R TR A ] B S B O #R
1. EEMEHS, &33P AC Alternate Settings x Bi MS Alternate Settings x Wi H .

2. fEA ¥ Audio / MIDI Descriptors List (F4U/MIDI fid 5515 T, RIGERER Audio
Control Descriptors (1.0) (FMi#z#l#iiA7F) . Audio Control Descriptors (2.0) (4%
HIHERFF) BL MIDI Streaming Descriptors (MIDI A %5 FHHHZ —.

ARMA 1.0 F1 2.0 PSR, WESHHPLL) & A7 FF 17811 4 7785 26 75 268 XORTE SRS .
3. ft Item Value T, #iA Specific H1[1)i& 41{E -
4. gy Add DLE IR TR INE] 22 H S

AN MIDI 3 5 IR A

C FEAMI H S, & 4% AC Alternate Settings x 5 MS Alternate Settings x i H .
2. 7EA MK Audio / MIDI Descriptors List T, #£# Endpoint Descriptor i,

3. ff Item Value T, #i A Specific H & 4 1{H

4. pith Add PLE SRR IS A H 4.

o

EARANINFRAE R MS REESIE ) SR RF

1. FEAMAHFd, %3%5E 248 Endpoint Descriptor Ciii SRR

2. {EAMAE Audio / MIDI Descriptors List T, #%# MS Endpoint Descriptor (MS ¥ & ik
) o

3. ft Item Value T, #iA Specific #1141 .

4. iy Add LRSI RS I B A H s

RHECE K MIDI # O #RFFRINE] “Device Descriptor” HxH

1. ¥JHF Device Descriptor &5+,

2. EPFEH I TER Configuration Descriptor.

3. riiff Add Interface T H %4, 1EF: MIDI, Fik #2200 AH NI H o

=
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Device Descriptor I/String Descripkar I/HID Descripkar I/F\udin Descripkar ]/MIDI [Descripkar ]/CDC [Descripkar ]/P.dvanced ]/

oF addInterface »| X 5~ 4 - — Canfiguration Attributes
General ot Configuration Sting: | j
b =sripkar
sl V| abioen Nasesinter M ax Power [md,): ||:| :I
| MIDI 4 | MIDI Intetface 1 | .
Device Power: IBu$ Pawered j
coC 4 MIDI Inkerface Streaming
| Remate "W akeup: IDiSahIed j

MIDI interfaces (MIDI #11) 7 Device Descriptor &K &R F#2EH, FAENTRAEE
MIDI Descriptor 13K 4w .

HR: s Apply 80 OK, BARAASANIET RIS WA Sl Cancel, FARE AP
FIRAT o

USBFS MIDI M4mO

BIMEML T, PSoC Creator #5245 4 7% USBFS_1 43 Fegs 48 & vt 4l b it s — AN szl . 44 7] bA
W HE iy 2T — DR SRR IRFFEE U FME . SER AR O R R A k. AR
WEA TS, HFrEsE g, RS 4 FR 8 USBMIDI,

MIDI 3z ¥k

4% h MIDI Descriptor i3 -E H1f#) Enable MIDI Class APl (ffif& MIDI 2§ AP i, T A
=2 AP AT .

R B
USBMIDI_MIDI_EP_lInit() WILEAEMIDIE ORI AN UART, il HUE % IR USCR 1 PCHIMID L %L
Wio
USBMIDI_MIDI_IN_Service() HR 4 USB MIDI IN# 55 .

USBMIDI_MIDI_OUT_EP_Service() | IE4USB MIDI IN3 & .

USBMIDI_PutUsbMidiln() B —ZMIDIE B B EUSB MIDI INSE S X o 342 K IR B F ML
MIDIiEAAE B

USBMIDI_callbackLocalMidiEvent() | it g 7 3k [ USBMIDI_midi.cf (a1 &%, T AEmain.crf AT 4 ik

il
ol -
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7148/ 71 Document Number: 001-92681 Rev. **



PSoC® Creator™ Component Datasheet Full Speed USB (USBFS)

ERRE
ZE B

USBMIDI_midilnBuffer K-FEZT-MIDI IN EP SR BERAL /N NI S 2 X . 28 X A TR A2 3020
A MUARTHE ) B4R A1/5% HUSBMIDI_PutUsbMidiln() % 3k P 354 RS 2.
USBMIDI_MIDI_IN_Service() 8 #0& Bl W22 b X A& 5 FPC .

USBMIDI_midiOutBuffer KJFLTMIDI OUT EPEB RSB/ K im g X . g X i
USBMIDI_MIDI_OUT_EP_Service()BREEH, LARAEMPCHAIIE G . SR J5%F
ORI B AT AT Al 5 I B A M BIVART 22 X N, JFHL
USBMIDI_callbackLocalMidiEvent() e Z044 15 F1Z 20 34T N S AL

USBMIDI_midilnPointer iy NI B X 484 . £ 2 USBMIDI_midilnBuffer 5 A s 45 A (1%
5. & H HUSBMIDI_MIDI_EP_Init)B¥uERE%E.

USBMIDI_midi_in_ep AT midi INSf S g0 T . RAERT P #iR#FISET_CONFIGURATIONE R
&, UERECKERIE . I EMIDI AP S R 2, T B R % 45 PC.

USBMIDI_midi_out_ep A5 midi OUT ity a5 g 5 K AR5 T F 7 R 77 ) SET_CONFIGURATIONI K J&

UE R BRI R . L FEMIDI AP ST LR 8, mT MOk B PC R -

USBMIDI_MIDI1_IngFlags YffifeExternal Mode (AMHEEZD B, AT DA IX LA IR AR ST 0B . DL AR
USBMIDI_MIDI2_IngFlags EA B TR A AR i SysEx(E 2. 1M .

& PiBA
USBMIDI_INQ_SYSEX_FLAG Fr 2 1 Al S SysEXAE B .

USBMIDI_INQ_IDENTITY_REQ_ | #UlZIf S pifK. A MRS I EEE
FLAG i, RARERIEAL.

void USBMIDI_MIDI_EP_Init(void)

i A : IR B4 AEMIDIEE O A1 AN UART, i HHE 8 RISk 1 PCHIMID L 50 -

¥ o

R EE: o

A FEUART I TXFIRX I AL e . EZH SR, 1HS WA 5 2038 N 2%
=- (;YPRESS
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void USBMIDI_MIDI_IN_Service(void)

YR U bR B 45 SR I MIDI 3% T (RX UART) Uit e, 82 FHUSBMIDI_PutUsbMidiln() i
BB AN, S EEE R IEFIUSBMIDE INSG & o k23t aim, I R iZME
METSAHE. E2HRZAPHERBHAER, 152 LUSBFS MIDIT)HE B E 2 I
5o
EAZE ENHFA A . WRLHEUART RX ISR 1 o8 B UL 48 18 B o3, 32

BEL 150 e R Bk AT N A
24 7
R EE- 7
F At - 7

void USBMIDI_MIDI_OUT_EP_Service(void)
PiHH: L PR AR 55>k EUSBMIDI OU T &,  FK 5 % BIMIDIE i 1 (TX UART) &
HUART TXZEM X A B8 EIN, UARTZEMU %L

1R H S 8 FEIDMAR T, LB OUT EP ISREFNA . ETFahisi A F5h
EPE I HIDMAREZ A, A2 T 5 & 4T 551 F I pR 3

2% k
RIEME: x
AR - x

mﬂl"
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uint8 USBMIDI_PutUsbMidiln(uint8 ic, const uint8 midiMsg(], uint8 cable)

Vi IR R —MIDIE B T USB MIDI INi s 280 X o 1% KB EHLFIMIDIF G B RIESR
A NEMIDE R D ReRS, A Befi bR, thAh, R FUSBMIDI_MIDI_IN_Service()
BRI, DUEHS A HIZE i [X 3 ) INS 55

¥ uint8 ic: FRAWARIEMIDIE B akiis 2K E .
HE BLEA
0 TER UREANZREAE)
1-3 5ERmidiMsgH IMIDIME &

3-IN EPERREHRE AN | 5EpimidiMsg 1 1ISysEx(E 2 (R HEOSEX T 1)

USBMIDI_MIDI_SYSEX | SysEx{z B I MHEIES: . W ST 7480 E T midiMsgZz it
X

USBMIDI_MIDI_EOSEX | SysEx{& B[R, W FAF7 1 E T midiMsgZg i [X
USBMIDI_MIDI_TUNEREQ | #i{ifREE (e RguaEHE R

OxF8 %I OxFF AT S E B

const uint8 midiMsg[]: #&IMIMIDIE B HI$5 4
uint8 cable: Z&%i% 5

B EE:
BRI L
USBMIDI_TRUE FHL AR A SO AE S
USBMIDI_FALSE A%

H AR - o

void USBMIDI_callbackLocalMidiEvent(uint8 cable, uint8* midiMsg)

Bi e : KRR R, T Amain.cH 1P CHTHEI I BEE HEAT AU AR B . AR 48 ) B SR AT
UErRE. SRR B USBE AN AR U A, 8 R T R e AR R X AR B (AR A
MID it A

SH. uint8 cable: k454"
uint8* midiMsg: #5737 MIDIE B 484!

prAELiER G

FHo AR « G

= 6YPRESS
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USBFS MIDI ZhEE VB

Wit “MIDI descriptor” &I, A LLRZE 5 Hh G @454 — 418 22 413 MIDI 35 11 ) MIDI 4% 11
28 (ATRETR BB AN B UART A &ASLE]) o 1ZasE T BT [ 43 MIDI W& KI5/
P2 MIDIE B SCHAE . X5 —/ N MIDL ZhEE, FF B2 A i — ANl ik it & .

2 54N MIDI 4585, MIDI SZEE A s TR G . 5 EEShPATIBITIRE, DA
DEATBUERRE. AN, S HIBITIRES KIEANE MIDI W&, MmN EEHIZITIRE, B
HERIC gn 5 1) MIDI S B . B2 KIBITIRESIERIER, 5% MIDI 1.0 (E4H7E-

K 3 BRI T A P AN NN AN B AR USB-MIDI 21 .

& 3. 4Rt USB-MIDI D0

MIDI1_UART Component

MIDIL_UART_RXISR
USBMIDL_MIDI_IN_Service() [ ¢ External MIDI IN1
MIDI1_UART_TXISR External MIDI OUT1—»
USBMIDI Component MIDI2_UART Component
MIDI BULK IN EP MIDI2_UART_RXISR < External MIDI IN2——

USBMIDI_MIDI_IN_Service()

<+—USB—»,

MIDI BULK OUT EP MIDIZ_UART_TXISR External MIDI OUT2—»
USBMIDI_MIDI_OUT_EP_Service()

Internal MIDI functionality

Switches or Sensors
USBMIDI_PutUsbMidiln()
L4 USBMIDI_MIDI_IN_Service()

USBMIDI_callbackGetUsbMidiOut()
Digital or Analog outputs

BAEPAT MR IR, TEBMEIFLE RN IR A8 “MIDIL_UART” 1 “MIDI2_UART” [1]
UART 404, B X EEiigmid 2 FR, USBMIDI 2441 LA UART API 3 E sl e W L
5B RS MIDI 5 L AEF B T30 EP & ) DMA B, W20 A 834 A
USBMIDI_MIDI_OUT_EP_Service() API.

R, AEF A TG 5 1 DMA Bix0R, ZAE M UART AAFS2El MIDI 420
DAZB F EAEFR TR ) USBMIDI_MIDI_IN_Service() APl. £ H %) DMA BT, MRS 112 P
I #5r (MIDI[1..2]_UART_RXISR_END) (HT UART (MIDI[1..2]_UART_RXISR) [1J RX
) AR E.

AT LA FH A H - S FAE 3, N EHLAIEE MIDL{E R Gl ] USBMIDI_PutUsbMidiln() & %X
SEWD o SREFENLE MIDHE BT DL E B HA R £, anger i . (BT
USBMIDI_callbackLocalMidiEvent() ki %k . 1 FH 1% ek £ o] 4 BT A 3 0UE B

!!’M’ﬁ
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TR S 4

£ MIDI BULK OUT EP ISR A k55 I\ ML LRI R8I . G FEVM UART TX XK
AN, AR 22 3] UART A58 E 58 G PRk 2R3 78 TX 2 IX . UART o TX #545 # oh W IR 2% 1
FEFPAL Je 20 B T MIDI BULK OUT EP ISR . USBMIDI_MIDI_EP_Init() e % H K Arid (1 2R A
Fy o T A 8 56 2% B 250 USBMIDI_CUSTOM_UART_TX_PRIOR_NUM {8, %384 7 8 U faKs
UART TX ZM X K/ E NA/NT MIDI BULK OUT EP B REEER KA. ffEH Max Packet
Size (HAEHEW AN 32,

UART RX ISR L Ze R T 2T TX ISR B edk, VARH bk #fdfF FIFO My DUAN 715 . e fEf
UART RX Buffer Size (RX ZZ#[X K/N) 255, USBMIDI_MIDI_EP_Init() & %1 E 5K BRA
UART RX I £ 26 2 % 20y USBMIDI_CUSTOM_UART_RX_PRIOR_NUM 14 ..
USBMIDI_MIDI_EP_Init() &% H 3K UART RX H W (1 BRI Se 28 56 50k
USBMIDI_CUSTOM_UART_RX_PRIOR_NUM 1#.

USBUART

PSoC Creator 2044 H %+ & CDC # 1 B R H K 22528 (XFRN USBUART) . X&—4
USBFS 1, HARGYEE B UIIT CDC #:10. iXFE, F P Al R B &/ R4 ol 18
CDC f#fig i) USBFS ZH1F.

USBUART _1
USBFS

-

BARF A — AT USBUART WIH , 1AM H FH PN “USBUART (CDC #1H) 7 1)
USBUART JF ¥ K Z i B G it . o8xt b0 E T —4 CDC 28 . L2 H =MBHuziE N
HIZHER, EZ WeE3E F A2 2000 N %, @ VID. PID PL X String Descriptors.

USBUART &%
¥ USBUART ZHa il B & %1t H, FXE LTI Configure USBFS X iEHE .,

—
3'_&\-’
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CDC Descriptor &Ik
CDC Descriptor &I B T in Al e B 5 A8 2 D iR 155

Mame:  [UISEFS_1

Device Descriptar }/String Descripkar }/HID Descriptor }/.C\udio Descriptar ]/MIDI Descriptor)/l:Dl: Descriptor }/.C\dvanced }/Built-in ] 1k

X5 H 5 CDC Descriptors List
= COC Descriptors CDC Interfaces -
E| g COC Interface
B g Communications Altemate Settings 0 % %
ol Header .
Communica... Data
Urian
Country Selection
Call Management
: i .;.:Ztl;zﬁ:t%o;trcor:ph:;nagement Functional Descnplors LI
B g COC Interface 2
B- g Data Altsnate Settings O Itern Yalue (Communications Alternate Settings 0)
ﬂ Endpoint Descriptor E Common
blrterfaceClazs COMMUMNICATIONS
bDezcrptorTvpe INTERFALCE
E Specific
blnterfaceSubClass Mo subclass
blnterfaceFrotocol Mo protocol
baltermateS etting 1]
blnterfaceMunber 0
interface
" Enable COC Class 4FI Add

Datazhest | ak. I Apply Cancel

4

% m CDC Descriptors (CDC #iR#F)

1.
2.
3.

e H %, %5 CDC Descriptors #R I H .

fE4fifY) CDC Descriptors List T, 1E#: Communications & Data #1.

7f Item Value T, &%\ bAlternateSetting 1 binterfaceNumber 18 . A7 BAR A%
EE: REERTIHREMN. (HREXN T REORIRRT, XLEE R 3 REM.
s Add DO RER R 0 32 2e i B s

fanr DUB I B RO Rl R EAr & “CDC #H x” Fris

AN ITh R AT

=

EREME H s, & 243%EF Communications Alternate Settings x GE{E %% E x) .
fE4flfY) CDC Descriptors List T, &4+ Functional Descriptors TR &2 —.

7t Item Value T, #i A\ Specific HiE 241H.

il Add BURHEIE s I 2 3 sk

=
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NN SRR

1. EAMKHP, & %4i%FF Communications Alternate Settings x B¢ Data Alternate
Settings x T,

2. fE4flf¥) CDC Descriptors List ~, %4 Endpoint Descriptor 1.
3. ff Item Value T, #i A Specific & 4 1H
4. rith Add DLE R R IR 220 H &

¥ECE K CDC #O#RFFAINE] “Device Descriptor” HxH

1. fJ7F Device Descriptor &5+,

2. EFEHHEE O FTER Configuration Descriptor.

3. milf Add Interface T H%%, L+ CDC, JFi#FZAINAIHNINH .

Mame:  [LISBFS_1

Device Descriptor ]/String Descripkar ]/HID Descripkar ]/.C\udio Descripkor ]/MIDI Descripkar ]/CDC Descripkar I/ndvanced I/Built-in ] q Pk

4 Add Interface 'Lx 2 -4 - Configuration Abtributes
General t ) Configuration String: I Yl
Andi N sCriphar
Joic b ax Power [méa): ID 3:
MIDT 3

erface Descriptor

Device Power: ISeIf Powered 'l
Fiemote “wakeup: I Dizabled ~ l

e » | CDC Intetface

CDC Intetface 2

CDC interfaces (CDC #21) fE Device Descriptor £ Ii-K4F F#2EH, FAEAIRGEE
CDC Descriptor &3t 4w .

ERE A Apply 5 OK, DARAFSAMEIR U e 4R sy Cancel, REASRAF SIS T il
BT

USBUART M HA%FERED

BIMEML T, PSoC Creator #4525 4 7% “USBUART 17 3 EC4h 48 & Bt A 44 (1 5 — AN 525
45T LUK 5 iy & AT — AN A AR IR FEVE RN OAE o S22 RS N AN 4 R BR A2 R
BEMFEMF SRR, BTt E, FTRPEHASEE L8 “USBUART”

——
= -
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CDC KX #

%% CDC Descriptor &I+ ] Enable CDC Class APl ({#ii CDC Class APD) Jiii, LR

PSoC® Creator™ Component Datasheet

2% APl 2R Y. IXE8 API ASSZ R H 3047 25 5 2L AT DMA.

318

L

USBUART_CDC_Init()

WIGEACDCHE T, M PCHN A H v 4 o

USBUART_PutData()

B € 107 RO R R E AL B RIE BIPC.,

USBUART _PutString()

a5 B AT R R FIPC

USBUART_PutChar() W HFETFE5 APCH
USBUART_PUtCRLF() W EIZERF (0xOD) FHIRATARF (OX0A) Ki%(FIPC.
USBUART_GetCount() IR [ NPCHM ) 7152

USBUART_CDCIsReady()

U R AL U (I PCRIE BE 2 (MM, IR (A1 HEZE

USBUART_DatalsReady()

IR T B B B K BN R R, R EHAEEE

USBUART_GetData()

WA G b DXCERIUR RE 10 7178, AR5 K OB AR th B SR B4R 1B B 21

USBUART_GetAll()

M G b X IREIT A (Bl 745, R R e AE i 52 I Bl [ 1) o

USBUART_GetChar()

T H M 22 XM B v 8 — A

USBUART_IsLineChanged()

TR (1] 242 5 (14 77 B B2 FBCIR A

USBUART_GetDTERate()

I Bl s 1 e B RO 2 . (BRfr: R AL ED

USBUART_GetCharFormat() | i [7]{5 1-47 %%
USBUART_GetParityType() | i [5lCDCuii I ] & {1 40 A 7Y
USBUART_GetDataBits() 3% [5] CDC i [ R A7 %1
USBUART_GetLineControl() | & [m] 474241 {7 I

ERZE

ZE

YA

USBUART _lineCoding

A& HRAT I gRID SR . LN FSET _LINE_CODINGI# R % B %48 &, FHEH
USBUART_GetDTERate(). USBUART_GetCharFormat()+
USBUART_GetParityType() A &2 USBUART_GetDataBits() APIi& [f]1% 4% 5 45 H
ARG,

USBUART_lineControlBitmap

B LREHIE S, EHEFASET_CONTROL_LINE# K% B b Ar &, Hfili
FIUSBUART_GetLineControl() APl [a]1% 45 45 ] 7 ACHS

=

156/ 71

=
=

==/ CyPRESS

Document Number: 001-92681 Rev. **




PSoC® Creator™ Component Datasheet Full Speed USB (USBFS)

& L
USBUART _lineChanged YEJUSBUART _IsLineChanged () APIKIbRE, FT0%0i% k5 C 1 B HLE %
TR, DA ST dmbid el hifr A .
USBUART_cdc_data_in_ep | A& #dlINGG b5 . KAERET H P R SET_CONFIGURATIONIE K /5,
UERR Ak I aa L . 3B /ECDC AP A LR B, KR R 4APC.

USBUART_cdc_data_out_ep | f&#dOUTH 5. KT H P #iRFFISET_CONFIGURATIONIE K 5
, MR ECE AL . B ECDC AP LR S, T RUSCR H PCHIEUE -

void USBUART_CDC_Init(void)

Vi : PR BVIELCDCHE 1, N MPCHNEHE M 1 % . 75 B0 )R sh a5 o F LLAPIRR £, i
A FHUSBUART_Start() APIRC B iZ K%L, DAWIIGH A S 3IUSBFSAF#AE. 2R, WA
USBUART_GetConfiguration() API, F#%& %I EHUMES AL E 52 88 A1k . Bilin:

USBUART_Start (...);

while (USBUART GetConfiguration()) {};
USBUART CDC_Init();

2% P
RIEME: 7
AR - 7

void USBUART_PutData(const uint8* pData, uint16 length)

Vi R K I8 I R R R E AL B RS RIPC. RIEHHIEdERT, NS
USBUART_CDCIsReady()pfi %k, PALRIIE A 58 5T — £ 8
T SR 38 1) i B A K /NN T e R KD 12 B 0 U SBAE St i e Hldis B i 45
Wo U SR 1 5 i B 0 /N IR PSS T B KB A K/, FOETH 22— MK B A 1
£ (RN EHR D , RIS Ui e THR B4R . NREKE N R IEEEE, EEH
USBUART_PutData() API, K ESHikE NE.

¥ const uint8* pData: fRHZZM X CEEEERIZENEE) 8%

uint16 length: 155E MpDataZe il X &I K 754 A EN64N 71, WREE K ELHEIT
TERRBAREIIRA, MESRRHE R

R EE: o
FHARF M« ¥
‘%‘ E%YPRE‘SSA
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void USBUART _PutString(const char8* string[])

Yi - I BRI HCK 3 25 R AT Ef R BIPC W R AR 3 A RS S R T IBCE A TR/ R, kR
BO P PHZE . BLpR B — E WP ZE, BRI FR RPN RIEGE X k. Wi
USBUART_PutString() K% %85 < A, N5ciH FHUSBUART_CDCIsReady()e&i#, LAfRIED
RIESERT— G W0 R HZAPIRE I e B K ST BRBER AR, ZRECk AB)

IR E R T AL .
¥ const char8 string[]: i [F) 2k ik = PCIH 747 4845
pACII= 7
HA T

void USBUART_PutChar(char8 txDataByte)

i R AR R PCENBATR/F . EHA L RZERKESIRNE 07,
¥ char8 txDataByte: 4% K i%F|PCHI 754

IR EIE: ¥

HAbEL - ¥

void USBUART_PutCRLF(void)

VLR RO I ZE4F (0X0D) AHATHF (OX0A) KIEFIPC. AP Tt HABUART A4 fir
FRALAPL.

Y. 7

p AR 7

HABR I : 7

uintl6 USBUART_GetCount(void)

Yi A IR HOR Bk B PCHE 140 KFTIR B K EEE N —A S5, IR e Eing
USBUART_GetData(), PAEEHUTA R4cdE . WRUSBUART _GetData () APIARE—IX
BEHUATA PSR A0 4 i A S B B 2 2

¥ y
R [EIE uintl6: R [F SRR TR — K E ] DU e 4 B 1 .
HABR 7
=4 CyPRESS
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uint8 USBUART _DatalsReady(void)

YA A SR AR T R s B BN R B L, e s R Bl AR . RIS B K
NERIEHEE, 58 1%1H FHUSBUART_GetAll)5tUSBUART_GetData() AP ZE i X H
B, JFERVARMOUT M. HEWEHIKE N E MR, X EEAPIS R F 2 AH .

4. x
R EE: uint8: WAL F|OUTH W, LM ZiRPIAEFME. BN, ERIR R ZEE.
F At - x

uint8 USBUART_CDCIsReady(void)

i : R UF MPCRIETE 2 AR, IR EOR FIEHERAE: B, KREFE. SEHT
5% % (APl (USBUART_PutData(). USBUART_PutString(). USBUART_PutChari
USBUART_PUtCRLF()) " I—NEF, FEAREREARRT, FELIHARE, DR —

N DR IR e EE
2% x
REME: uint8: HRZE M X AT A B, Wk RO R AR . B0, ER IR A .
HADR A - x

uintl6 USBUART_GetData(uint8* pData, uint16 length)

Vi R BN NG X SRELFE 8 1218, SR E N L B e i ahfa st e e B R 5 R . B
S HHUSBUART _DatalsReady() API, VAR A FHLESCEAE . a0 R — XA RE LU A 1
P, ARSI B A k. @i I HHUSBUART _GetData() AP, #REL CL U

KL
S Uit pData: 8 KR SR X U B P SR B
UInt16 length: - 15 ¥CEERX 2P DS OB B BERL. RO KR DO 7 1 6
2
SEEE: INt16: BRSO S RAMES BUSCHIER 0718 I REHURS 105 180D TR0

T, BURIEMEE B K ONE, R ERE B 1 1 B D s SR I
AR« 7o

——
= -
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uintl6 USBUART_GetAll(uint8* pData)

YR AHe B R AN N 0 X PR RSO P P 71, s L B T8 e B A b s S 1
USBUART_DatalsReady() API, UL f#%#E M EHLBZIL

B uint8* pData: F5 )1 750 E H s X 4 1 B B 51 i Fia -

IR [EIE : uintl6: CREIFTIE. —XkEE T L6 4N U T .

FABF 0« oo

uint8 USBUART_GetChar(void)

LR I PR R HR AN o X SO P — 747 A SR M E ML Bt RN 1 — A, T
T AR B R

24 x

REME: uint8: CHRIE] TR

HADR A - x

uint8 USBUART _IsLineChanged(void)

VLE I R EORE R [T 2R B BRI BRoRAS o 22 S WL ) A2 028 B 0 e A B 45 SN, It R 2 22 ik [
AEEAE. MBI USBUART _GetDTERate(). USBUART_GetCharFormat()i¥
USBUART_GetParityType()ZUSBUART_GetDataBits() AP IR B A s 1015 K. 4L
% FHUSBUART _GetLineControl() AP HUAT #2145 2. .

¥ €T
B uint8: 1 R4 FISET_LINE_CODINGECDC_SET_CONTROL_LINE_STATEIf:K, Ui
HoRriR ARG . B0, HRR O IR [ 24 .

iR [E{E L
USBUART_LINE_CODING_CHANGED | ¥ i J5 )47 4

USBUART_LINE_CONTROL_CHANGED | & &5 f1347 #%
FHoAhgzma . x

uint32 USBUART_GetDTERate(void)

i 8 KO T 08 T B S AR (s AERM A
2% %
BB Gint32: EERIREE (Rl AR RIED
AR %
s
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PSoC® Creator™ Component Datasheet
uint8 USBUART_GetCharFormat(void)
YA 1He bR B3R ] 5 1 A7
2H: I
AL uint8: IR [A1{% 147 %L
IR [BME i
USBUART_1_STOPBIT AR A
USBUART_1_5 STOPBITS | —/~F{& (|-
USBUART_2_STOPBITS | BiAME 147
HAt g« T
uint8 USBUART _GetParityType(void)
LR 1 bR £ [R] CD C 1A AR AL R 2R A
Z2H.: T
AL uint8:
R [E{E i
USBUART_PARITY_NONE x
USBUART_PARITY_ODD Ry
USBUART_PARITY_EVEN L
USBUART_PARITY_MARK Fric
USBUART_PARITY_SPACE 2=
HAtR - 7
uint8 USBUART_GetDataBits(void)
YR 1 B BGR [5] CDC 3 1) Bds i
ZH. p
AR uint8: X [ EdE A K. Bl BT LS. 6. 7. 8116
HABFE - p
W/ S
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uintl6 USBUART_GetLineControl(void)

YA 1M B 23R [ T LAk B B i AT 42 1 7 ]
S o
B EE: uint8:
AL TR
USBUART_LINE_CONTROL_DTR | £/RAFEDTRIE 5. (5 5 5V.2415 5108/271
RS23215 5 DTRAHXS B,

USBUART_LINE_CONTROL_RTS | X0 T A% R s 8t . iE 5 5Vv.24E 5
105F1RS23215 5 RTSAHXT M o

RESERVED TRE SRR B2

ER: i MR P AR IEM A X 5 S . L YRTSE S E M RS, XEREF
A EHDTRARTSIREMIE R,

HAhgLm . ¥
USBUART ThEE i
CDC 25k

AATNBIZE USBUART HAFZREAIE R . WRATZRE R, USBUART A fFm R STALL, *Ix
ERAIE R .

\ . PSTNZ MBS
S B
HKiFR USBUARTAH 42 #3581 HT AT
SET_LINE_CODING FVFENIR B WA P AT AR N @ i, e B Ao 6.3.10
WR EIRA AR LR BRI ZiERIE R T
FEHUFNESPF 2 (R BEAT 2 A 5
GET_LINE_CODING FVF ENLA R G 1 B B AT b 6.3.11
SET_CONTROL_LINE_STATE | A4 piRS-232/V.24™ {135 4115 5 — RTSHIDTR. 6.3.12
A2 6 USBUART A <) USBUART ZH A% R ) 3 #5
\ . PSTNEMF 185
S H
Rk LS KT HMA
SERIAL_STATE ARV ENEEE AN (CD) . DSR. Tl MIRAE S 6.5.4
(RD 4 HPRES .
P/ Crpriss
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R (CE60246) USBUART #i

7E USBFS v2.0 ¥ USBUART CDC X #f (/£ PSoC Creator 2.0 BEHARAF D Hi,
USBUART 404+ C4/E N PSoC® 3/ PSoC 5 47 CE60246 - USBUART W IFACTL Rl ZE4E . BT ik
USBUART ISR BIA 2, BTV WS E T . ATV A T BES R LK)

ZIK.

JR &

1. 7£ PSoC Creator2.0 i #iAd, FTHIMA W
2. {EBAE R USBUART dfEr, idscHAMELZFR. L0970 ID. P25 ID. 28FRA . H3E i 7457

BN AT .
3. MIERIA K USBUART 444,

Full Speed USB (USBFS)

4. ¥ PSoC Creator 204 H %74 #) “USBUART (CDC #:11) 7 ZHA4 8 8 B & % it .

5. FTOFB 4L, I SERT USBUART Beit A firid sk IS HOkBC B UL A 1F. 24 Rk VID.
PID DAL & M8 A R B L IS B, TS5 A8 T b A 2408 N &

API

7 1 J&2 M\ CE60246 USBUART #1# 3] USBUART [f] USBFS v2.0+i AN T T 2211 API 58 2 MR .
T RT 7/ EE e, R a] USRI ERNS G T 52m . 7 E&, USBUART [¥) USBFS
V2.0+flAE T CDC 5 APl I 2% $ GES IAEIE F MR CDC 252 FF APILFIZR) .

* 1. API B

CE60246 API

USBFS v2.0+ API

BHEIERRHEXR

void USBUART _1_Init(void)

void USBUART_1_CDC_ Init(void)

API| ZFREE 2

uint8 USBUART_1_ bGetRxCount
(void)

uintl6 USBUART_1_GetCount(void)

API ZFREE 2

FiR [BME M uint8 1 HCH
uintl6

void USBUART_1_ReadAll(uint8*
pData)

uintl6 USBUART_1_GetAll(uint8*
pData)

API Z R B

FR [ E M void &3
uintl6

void USBUART_1_Write(uint8
*pData, uint8 bLength)

void USBUART_1_PutData(const
uint8* pData, uint16 length)

API & HR g

B S HEEA N uint8 1214
A uint16

uint8 USBUART _1_ bTxIsReady(void)

uint8 USBUART _1_CDCIsReady(void)

API Z R B

ER: R EEHE AN USBUART 1.

—
—_—
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BIR

USB E [ 7 Th RERE R LB A AHE ] 6 A rh AT AN 5]

AP| T iE A 1B I

MRAEG s FF I A AP AR DL H ARG EC B DU AN, AR B4 Gl 2 B A
—HE. MR VA STECE T HITE AP A A KD

R AR KN RAEK AR R B 2R 1 B N Release (kAT #IF HAUIEITA Size 5L
NI o X TR RIBETE, b g A A R RS ST A SR AT DA SE A7 ik A A IR DL

PSoC 3 (Keil_PK51) PSoC 5LP (GCC)
g rape3 SRAM W SRAM
FH £S5t £S5 £S5
ZRIAUSBFS 8542 222 5795 242
& A{E, WWHHID. CDC. &4, 19938 440 10866 468
MIDIF1Bootloader

HIRAAZ I AR
KdE B AU, XS TE & & -40 °C < TA<85°C H TJ <100 °C. KIERH Ui,
75 M Lo Y A& FHYE o 171V 3] 5.5 Vo

USB BEfi#E
2% A %M BRAME | BAUE | BORME | AL
Vuss_s ANUSBEAEIRILAZR 1k EEETUSBJ-JM%‘H‘ETUSBU%E 4.35 - 525 |V
Vuss_33 M USB, {EHAMEHUSBIE | 3.15 - 36 |V
JE A%
Vuss 3 Mo # SUSB, EAMEHUSBIA | 2.85 - 36 |V
JE 4
luse_configured | TERFFIEENIEA T, & FHLHE | Voop =5V - 10 - |mA
Eﬁ‘; REREAIMO =24 [\~ a5, ~ 5 A
W/
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¥ Ui H M B/AME | 8BUE | BRE | B
IUSBfSuspended E%%#HﬁﬁﬁﬁfﬁT, %%’f'—'l:ﬁ-l\:% VDDD =5 V; @?%@UUSBE\E - 0.5 - mA
FLI Hl, PICURCE ATEARUSBK
HAE T e
VDDD =5V, %%EUSBH‘SE—L - 0.3 - mA
iopezEes
Voop = 3.3V, EHFIUSBE - 0.5 - mA
Bl, PICURCE NEHUSB%
BT T
VDDD =33V, %%EUSBE - 0.3 - mA
BLE )
USB B2 R mATE
S8 i H 5 BAME | BUE | BKfE | B
Tr BRAR - T 1] - - 20 |ns
Tf BRAZ T [ I A] - - 20 |ns
TR R BRI TR T 90% - 111%
Vcrs W E S HEE 1.3 - 2 V
AL
NS T o N S AR L S R
JiZE:S B R H /R
2.70 2) IF T GET_DESCRIPTORIE R M . anF 2% | USBIEL AR AN L.4.10. 24 8@ ik 25975 FIHIDII K
PEAS SRR IE SR BIROR AT, B 2 0 B — M SR
o
TET H A7 2 5 B DMARE U, 25 1IN | 32 1E 7 HAR - 52k . fEDevice Descriptorif i
SR R I 5 L + b, A Rk A E
epDMAautoOptimization Z¥L L 55 . (X AERS A
FAEBA NG RIS, AR ZSHERENR.
EEA T I EOAE B B 2% FRIaa % —/NGET_LINE_CODINGi# K& A KA 1E HIE B &
USBUART _lineCodingF%51): 115200945 . 8% | ik | & im ikt
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R4 B UL A EXURE
WHRHIZAPIR BRI B E BiR B K ESE TR | Wk R IER B E K/ NEGFE T HREEEE K
AR, BBGZUSBUART _PutString() API, |/, HJGH&SR —MKEAZEHIEA.

PLE SR IZEKEAZREIEA.
¥ TUSBFS_LoadInEP() APIiH B Z R, DA E BRI IR A
2.60 AN T 32 1 R BRI IR R 1) PAT 7RO SREIIR R, WUSB ECN: 217 B
FECRS TR .
N T HIDER B PR N AJ A ) et
INT SAHIDIR S R TR AT REME, Z IR TF
Rl USB-IF HIDHG R T B A1 .
HH T “MISRAEAIE” =i, HRAEMISRA-C: 20044 A #E M 75 A YIS IE 244,
A, ZHIEE E R R E
N ATk vbusdetfi A . A R TR EVBUSHITIRE, T 4% HiE.
BT B2 DGR 7 BB U7 BB AS /] 5 )
P, RIS AB R T IR 10 T g s A 7 1 [F) 20
TR R S B AN ] 7 )
2.50 W H i BT oCER, B “Rename” | AL HIDHR 2 1R 745 1 2 4
B4, AIEE B 28 h g HIDR 2 4 PR SR
&5 T USBFS_SetEndpointHalt() 1l ZAB B R AE SO VFE ENLIEFRENDPOINT _HAL T & i
USBFS_ClearEndpointHalt() &% . ATh 4k AL S R
HMMISRATF & —. HRAFE BHiZ AR5 -5 MISRA-C: 2004 2% Fg v U]
2.40 e H B s B A DMAR R b, 1B 1IN
RUBE R AE 1R 2 L DA R 2 i s 1) BTG
H.
TEBAFETTR N SRR N, T HTE | iZE1E NUSBFS_Start () APIIISEEH .
e s B
SAPSOC St Fisin 1w Fah At w5 BEIDMA
XHFo
ik B i fiMaxPacketSize (e REHIRE AN 1 | dbal, B AT DAZE E ) 23 P A A iZ A R . WSRO T
HAZ{8. 16, 32. 64}, 44 DRCH; % RIOAE, T PR BE S5 ) S ) B,
ANHIDIRFFARIN T 2 A 1D
2.30 BE 7K SET _INTERFACEE R KL 5525 | B 2 ME OGBS AR EENE
W St A TE S 2 s 2R AN o5 B HEAT I EE | Setinterface i >R i BT R (1) 5 45
B E .
o P ARG ES 7 C#START LCHEND) WINE] | S0 A i i o 22 300 3 A0 s 4% ) 1 SRR o 3
SET_CUR/GET_CUR&#iZsil RALHFLF N . B HIERAC T .
W/
T 66/ 71 Document Number: 001-92681 Rev. **



PSoC® Creator™ Component Datasheet

Full Speed USB (USBFS)

R4 B ENRE
2.20 7RINPSOC 5LP: F S k.
FEH TR
St Ee s F AT T A
2.12 TN T MIDISS AR S 45 E*E%EMlDl%/#vl.oﬂﬁ@ﬁ%fié&”%#j‘?’e‘fxmﬁ
= UNINTHE “MIDI Descriptor” TR . AT T MIDIE .
Pl iE i iR R AL E MIDI R T
= A[E L AP
A PSoC 5 g 1 PSoC S#F A FH KA 2 e i 2% 1 1 PIC U N il )5
USBFS_Resume_Condition() APIRK %, H T4 | brUED+5]JHIAPL. 1R H0E T USBIOR L EL D+ 5] JH
PR E %A HLF, IR RIPRE 264
BT
2.11 H].cyre SRR ELTEFIFTA USBFS AP N T FFAEATA AP & EIE ] EE AU RRE.  dAFAPIE ST
CYREENTRANT 4217 FERE RS T IE R EL
TR T %407 ok AR EN R, 7
A, IXAEA] DAVHRR R IR A S @ bR B e Se
AT B 1k [A] A o
TEPAT [F2E i 5 LN AL S, ah 2208 | AR USB 2.0803E i A S fliids [R5 B AL S N 2%
Pl B NDATAO. AR AR RN R IE B AL FIDATAO PID.
85 T Stop_ DMAKEL, DAREOH TH#/ER3 | BheR B se e 1k —ANiEiE,
&1 FT DMA TD# 15,
CURVBUS 4 51 BRI SR Sh 28 A0 o | JEE ) PARRRAK ThAE I H I ThEE .
AE AT, FEEUE T IS R APIAS AT
1o
2.10 &5 1 USBFS_DispatchClassRqst() s 145 | 151k 1 Audio (FHAID iF3K.
AR AL FERE T o
‘%?J‘E%YPRE‘SSA
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¥ S B H R R
2.0 T R CDCHE S K CARTE 4 17712 FISB 25 & A DU T 1 8 25
= VRINT ¥l CDC Descriptor i, [ | [TCDCEEH.
AEE IR IR B CDC #R 1F -
=  SET_LINE_CODING/GET_LINE_CODING
CLR_CUR/SET_CONTROL_LINE_STATE
CDC 245 K3 FF o
" AR APL
W7 EHi2.09 3 HF BRI IR I R A2 0 M SB 75 5 &
1E “Audio” HETIR i, T AR | X
AN .
H A FR 45 ~Audio Control Descriptors (2.0) (
A AT (2.0) ) FlAudio Streaming
Descriptors (2.0) (EHUREARSRF (2.0) ) .
¥ Audio Control DescriptorsflAudio Streaming
Descriptors<5 I A 144 B oF a4 A
Audio Control Descriptors (1.0) (3% 45 il ik
#F (1.0)0 ) FAudio Streaming Descriptors
(1.0) (EHMRMHARFF (1.00 ) &
N T DMASEH SEE BEATDMAE ALy, AMEEHCPU.
*  Mode2: i FahfFfEdsE HAT5) DMA
" Mode3: i H H 3 f#6ifi 45 & H 1) H 5l DMA
= J¥INT USBFS_InitEP_DMA() API.
= Br
USBFS_LoadInEP()/USBFS_ReadOutEP()
APL, LISZHF DMA &%,
"IN Y USBFS_IsConfigurationChanged() i Win 784 40 9 AH [R 0 B 9 5 IR PRI AS
#. SET_CONFIGURATIONi# K . fEXFIEHLL T, HF
AN T ELAERENE R 5 BT REOUT i A
IEREH TR 2 S CamidPCHE N TRl E . Wikt
BRI [ RS, AT LS
USBFS_GetConfiguration() API3:ELUAL B 4% 5
FAEIR A AR AL
if (USBFS IsConfigurationChanged() !=
0)
{
if (USBFS_GetConfiguration() != 0)
{
USBFS_EnableOutEP (OUT EP) ;
1
}
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JZE:S B BRI
B 74 M AR AR nge R (1) i) 250 T USB_BUS_RST_CNT#A78s 2R 1, Frih
1B H BEAR A S R B R N EOX A A7 A, DASREL
PSoC 3 ES2#1PSoC 5% K HIIERIUSBA 2 .
T i A7 i i B ZEAE A B e T AR R B | B NEC B W A S B B XA R E .
HRASAFAE IR Y - TELART RS A A B 46 H3R T A K 2
B,
1.60 N T USBFS_TerminateEP(Uint8 ep) ek %, UL | AT LATE bify a5l B 37 C B B A A58 = 2 /i1 FH ki piy
ENAK (50D ¥ o .
#USBFS_hidProtocolZE & 4461 97 %4 HID “7.2.6 Set_Protocol i3k “--- “¥I#A
USBFS_InitComponent() £l 1eisr, B 28 BRI S L
USBFS_relnitComponent() B %
HID_PROTOCOL_REPORTI/H .
W7 AR N T IEIFWHQLINR .
SET_FEATURE/CLR_FEATURE# 3K [ 3 £
FZ N INBISET_IDLEERALEE, VAISCFFIEH | A THAFEHID “7.2.4 Set_ldleif>k”
HOTiapE
WIN T B AR SR S NTFHEEHE X “5.2.1. 1% EiFRK” fl “5.2.1.2
SET_CUR/CLR_CURZIH T RFtHiZ., #abl | SREGER”
B D R A
#Hr4, [ Bootloader API, IXAFERTLAJEIRINSER] | #E&- KR AERS N2 ML 5] .
AR WNIN T G A E o
) B T R s 7 R A
X HAE T AT T /D g AN B
1.50.a BEAT 1 BE T A G R NTRRPIREETE.
1.50 TN T USBE % Tk LA I AR D)6 USB A B 24 SCRFE = AR T fE
a4 R ZHAPILLMBR &) F RIARI, SCFE | 8 TRFA A AR bR
IH 4 FR LA A2 1) J5 2
CLAINGET_INTERFACE/SET_INTERFACEW | W avF B A H & H &S, Wi R
SRIFF Getlnterface/SetInterfaceif 3k .
T HAHEEAPL,  LLSZFFBootloader: USBH PLE N B L Th ¢ ffBootloader 3@ 15 414
CyBtldrCommStart. CyBtldrCommStop. .
CyBtldrCommReset. CyBtldrCommWrite.
CyBtldrCommRead.
[ B s AN 1l HUSBH#t R B ARG | AR T B USBR .
fEConfigureXt iEHE[FIAdvancediE IR FRARIN T | X LS H0AE iR v 7 R R Al RE HAh 44, DLIR M e
extern_cls Al extern_vnd Z%{. AT BE P FI G SR A B I AL 2
= ‘EY’PRE‘SSA
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[ES

B i B

ERURE R

o] A Ta a8 ELDMA” B0 1R
il o

A LA 5 P ] T i A P A 2/ 3£

&84 T AdvancediE K45 5 .

ol WIS B O A B SRS B REHE, DR
AP PR SRR .

7£ConfigureXfiEHE-H¥5 N 1 Audio Descriptorsiz
iR

ZRE, TR RIS B R 1 -

M.Start/Stop AP | SOF ISRAf g/

TLZR R A —IKSOF T, (A ik

Wro BN FHRR e W, AT DU I A LR R

HAtRee:
CyIntEnable(USBFS SOF VECT NUM);

1.30.b

AP TR, BB E S & BT R
HRE

HSRALAFAE AR LM, 1 TR 4
i, WSRAAGSL, EHBCRS F bR
NETI

1.30.a

R AMSHR B S HIIE.

N T fi#tPSoC Creator v1.0 Beta 4. 1515 FL iR A 77
TERIERIE, SR VA, CMEE A DA4R SR % TR
BOBTARA A ER . A T ASE (XS4
AN AT, UERAFRMANPITE ST, X
LR SO WIIE NS4, (HRA i, A
H&AF ThEe B M, (HRAB/ERE “customizer”
SHEHER “expression view” (FIAXMED TFEF|
e Al

1.30

F3¥r 1 Configure Xy i HE A& H5 T .

7 Configure X5 HE [t Advancedi i FR s i 1
Enable SOF Output(ff it SOF i ) =44 .

HH T HE FAM  USBFS_ReadOUtEP() B %1 UL %
e TE i PR R 4

1.20.b

AL TR S, BAR e 5 BT R
AL

IR AR H A B AR, 12 TR S R
B WAL, VE RSO E H AR g T
BT R

1.20.a

SR A S B 3 B XS HB IR

AT iR tPSoC Creator v1.0 Beta 4. 1515 KR A i 77
TERIERIE, SR VA, DMEE A AR SEAE % TR
BOBTRRAR AR EH . A T ARSE (XS4
ANHEHPAT » UIEHMANPITE &R, X
L SO WIIE NS4, (HRA T . 4
%A Dhae B, {HZBLLE T £ECustomizersy if
HEfFJExpression view (RIAZALE) FFE 2 25200 )

1.10.b

AR TSR, CA B E S BT R
HeRE

R AAHEA ARG BT, 12 TRk SRR/
B WARREIEOL, E R RISCR S I H bR ST
MBI R
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R4 B ENRE
1.10.a L A S s B A SH %R . AT fEHRPSoC Creator v1.0 Beta 4.1f1 5 B R A F 7%

LEMGRIG, SR T A/F, DMEE W ARS8 1% TR
BORRRAS PG o LA T A S5 GREESH
AP AT, DERPMANPITE SR, X
S O H SO RS, (AR A . H
RS ThRE L RITE L, {H 2 BLAE AT /£ Customizer X ik
HE ) Expression view CRIEXAIED o5 2520
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