
PSoC® Creator ᳳΟƝ

Cypress Semiconductor Corporation • 198 Champion Court • San Jose, CA 95134-1709 • 408-943-2600
ʋᵅ⇥001-68650⧑ࠂ ** ⧑ДՎ 20113Է31Д

Ⴈ໨Ⴈ໨Ⴈ໨Ⴈ໨

• USB ⹎ǔ㢠ᠺ

• ͞İϜⷂǖⷂ⿾ⷂঔⷂ᪪

• Ǿ⸟ᥕ㓵⸸Ęᒳⷿ♻Х͞İ

• ⸸ USB ᥕǾ⸟ᥕ

• ⸸ USB HID ᪪͞İ

• ⸸ⶬᠺ͞İ

⁛⨣н⁛⨣н⁛⨣н⁛⨣н

USBFS ᳳǿᥛ 9 ᤏᒳ USB ⹎ץٵ⨔ᳳ֔’ USB թᒳ⨦ੱ⸊♻⠒

ᘰ⨲ᒳǖᤞ໨ǿ᳖㢠ᠺওᳳǿ USBFS ’ᠺᇟⶪ֭Ǿ

⸟ᥕֳ

⸸Ęֳ HID ᒳଊ USB ⹉ⷶ⧭ᶝ⽼ᶝ/ǔǾ⸟ᥕ⸸Ę HID

HID ଊ㐣ᒳƑ

ԸǾ⸟ᥕᒳ⨦Ḳ USB-IF ᪪ζڒ (http://www.usb.org/developers/devclass/)

ଗଗଗଗ⮊ҝϞ⭨ǿᳳ⮊ҝϞ⃞ၶፗᒳ USB ᠟ SuiteUSB

⮊ҝϞᶀᤈ⇦ SuiteUSBhttp://www.cypress.com

ХፗХፗХፗХፗ USBFS
➰ǿԸ USB 2.0 ǔᒳፗᠺХፗ USBFS ᳳ

⹎⹎⹎⹎

1.  USBFS ᳳᳳᔝąᒳ⧭⧐

2. ଗ“⹉ᘔ⚗”ᣆᒳХ㋎㍈⨞㍈⨞ᬪᴎХ㋎ᵅⷀ

⹎⹎⹎⹎ USB (USBFS)
1.60

http://www.cypress.com/?rID=34870
http://www.usb.org/developers/devclass/
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3. ⽼ᶝХ㋎

• ILO⸸Ę 100 kHz

• IMO: ⸸Ę Osc 24.000 MHz

• USBἬ⸸Ę IMOx2 – 48.000 MHz

ଗଗଗଗ׋⸸Ęᒳ PSoC 3 ES2  PSoC 5⸇㚪 PLL ⽼ᶝ“Desired 33 MHz”
➰ੱᒳ 33 MHzǖХ㋎⽼ᶝ“PLL_OUT (33.000 MHz)”

4. ⸸Ęֳֳֳֳፎ APIԸൃᝩ USBFS ᳳᒳ՛Ἤᒳᝩ՛⧭ᶝ⨣н⨦Ḳ“
ಿᘰᝩ”₱

ⷂⷂⷂⷂ/ⷂ⸍ǔⷂ⸍ǔⷂ⸍ǔⷂ⸍ǔ

՛₱᳼ USBFS ᒳ៼ⷂⷂ⸍ǔI/O ⚗ᒳю (*) ⚗ᝩ I/O Ἤ㒿⏾⨔ I/O ⨣н

ᒳ֐ᒳᥕ

sof – ⷂⷂⷂⷂ *
⮦ (sof) ⷂ⧧ᤞ໨⧵⮦໨⼗ᤞ໨Х㋎թঔ㤇᳖⽼ᶝ⸸㚨ᒳ

“out_sof”Ο⧭ᶝἬХওⷂ⟰

ᳳΟᳳΟᳳΟᳳΟ

 USBFS ᳳąᒳ⧭⧐“⽼ᶝ USBFS”⨌ٵ

ᳳ፠“⽼ᶝ USBFS”⨌ٵፎᒳ㢠 ও⨌ٵ’ᠺ᦯ USB Ǿ⸟ᥕᒳֳ

ፎᒳ㓵ፗᕎᒳ㢠ᠺ

׋㟅ⷿ♻⸸Ęᔧᒳ֔Ǿ⸟ᒳUSBFS ᳳЏ଄঒ᘰፎ

⿶ፗᒳፎԸ㔯ᒳ USB Ǿ⸟ᥕ

“⽼ᶝ USBFS”⨌ٵ⸸㚨⧭ᶝ
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“Ǿ⸟ᥕǾ⸟ᥕǾ⸟ᥕǾ⸟ᥕ”⸸㚨⸸㚨⸸㚨⸸㚨



• ⭖ ID –  USB ⭖ ID USB-IF ⇦

ଗଗଗଗ⭖ ID 0x4B4 ў⮊ҝϞፗᒳ VIDἬ፠ᔝᒳἬፗও VID
㚪⇦’ᒳ VID

•  ID – ᒳႨ ID

• ၷ՛ – ᒳႨၷ՛ ID

• ᪪ – ᪪ўǔǾ⸟ᥕᒳḴႨ⭖

• ᪪ – ⮅᪪

• ⹏ᥕ – ⸍ǔХѭᝩᒳႨ⹏ᒳ⨣нᥕ

• ᥕ – ⸍ǔХѭᝩᒳႨᒳ⨣нᥕ

• ᥕ

ᤞ໨᧐ስᤞ໨᧐ስᤞ໨᧐ስᤞ໨᧐ስ

ፗᠺፗᔣǔ⧮㐝׿ (DMA) ΟƝᠪ⸊ᠪᤞ໨ᵂ

• (㴇⧓⧭ᶝ) – ⸸Ęও⸸㚨ፗ LoadInEP/ReadOutEP ⶬⶬᤞ໨ᵂ
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• 㖈⽼ -  SET_CONFIGURATION ⨦ੱ᣺⽼ᤞ໨ᒳፗ⧭ᶝ

ፗᔧᒳ EP ᵅХ⿶ፗԯ㎮

• ⽼ - ৾ SET_CONFIGURATION  SET_INTERFACE ⨦ੱ⽼ᤞ໨ᒳ

ፗ⧭ᶝፗϔ EP ⧭ᶝХও⸸㚨㖍Ըፗ

• Ը᧐ስᒳ DMA – ⸸Ęও⸸㚨㒓 LoadInEP/ReadOutEP Ο⸇

 DMA ǔ

PSoC 3 ͞İ USB ᤞ໨⧭㐣ᒳᔣǔ DMA ΟƝ˼Ըஸ USB ᤞ໨

ᒳ DMA ΟƝ˼ⷂⷂ㚪㒾ᬪᴎ᳷঑

㔯➰ USB ᤞ໨⧭㐣ᒳᔣǔ DMA ᒳፗᠺ㚪ፗ DMA ΟƝ˼

 USB ᤞ໨⧭㐣ᒳ㐣ঔ㣓⸈ΟƝ˼ΟƝᠪᬪᴎ

⽼ᶝǾ⸟ᥕ⽼ᶝǾ⸟ᥕ⽼ᶝǾ⸟ᥕ⽼ᶝǾ⸟ᥕ

⽼ᶝ⽼ᶝ⽼ᶝ⽼ᶝ

• ⽼ᶝᥕ

• ԯṆ (mA) ওႨ⽼ᶝⷂⷿ♻Хᳮ USB ᒳԯṆ
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ଗଗଗଗ⽼ᶝ⽼ᶝў⿶ፗᳮ፤⸇ў’፤ქў⿶ፗ’

፤׋Ϝ⼗፤ಿᒳ⸍ǔԣϟქĶᝩ⿶ፗ’፤

⼗፤ಿХἬᳮᒳ፤ಿ⮴ⷶ⽼ᶝᒳΟ⿾

• ፤ – ᳮ፤’፤USBFS ͞İХፗ⸈៼፤

• ⸋ᠺ⿁ – Ἤឰፗ

ǔǾ⸟ᥕǔǾ⸟ᥕǔǾ⸟ᥕǔǾ⸟ᥕ

ও᳖ፗప㒓ǔፗ⧭ᶝǔ“ፗ⧭ᶝ”⸊♻⽼ᶝ

’ǿፗ⧭ᶝፗ⧭ᶝፗ⧭ᶝፗ⧭ᶝ 0 ⽼ᶝᒳ׋ፗঔᤞ໨ USB 2.0 ⟳Ⅎ➰ੱԸ

㴇⧓ǔ⧭ᶝἬԸ㖍㔥ΟƝԸͷ⭎ⶬᒳঔᤞ໨⸈ў⹉ⷶᤞ໨Ǿ⸟ᥕᒳ“ԯ
ΟƝ”Ķᒳ

ঔፗፗǔ⧭ᶝḻў㴇⧓ፗ⧭ᶝ 0֔ঔᤞ໨Ķ㖍㔥ΟƝԸͷ

⭎ⶬ׋ঔᤞ໨ᒳΟƝԸͷ⭎ⶬ㖍⧝ፗፗ⽼ᶝǔ⧭ᶝ

֔ĶΟƝԸͷ⭎ⶬℲ⸈⨔ USB ᳳፗᒳթ
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ǔǾ⸟ᥕǔǾ⸟ᥕǔǾ⸟ᥕǔǾ⸟ᥕ — ፗ⧭ᶝፗ⧭ᶝፗ⧭ᶝፗ⧭ᶝ

ǔǔǔǔ

• ǔᥕ

• ǔᵅ — ǔᵅ፠’ᠺ⧐ᧆ

• ፗ⧭ᶝ — ፗ⧭ᶝ፠’ᠺ⧐ᧆ

• ᪪ – HIDVendor Specific  Undefined

• ᪪ – ⮅⸸ᒳ᪪

ଗଗଗଗᥕǾ⸟ᥕў⸸ᒳ׋͞İᥕǾ⸟ᥕ⽼ᶝǔǾ⸟ᥕ

ᥕǾ⸟ᥕᒳԸፗ㚪⧭ᶝ㔥

HID ᪪Ǿ⸟ᥕ᪪Ǿ⸟ᥕ᪪Ǿ⸟ᥕ᪪Ǿ⸟ᥕ

㴇⧓ѭᝩ“HID ᪪Ǿ⸟ᥕ”㚨ፗፗ⧭ᶝప HID 
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పపపప HID ᪪Ǿ⸟ᥕ᪪Ǿ⸟ᥕ᪪Ǿ⸟ᥕ᪪Ǿ⸟ᥕ

1. “Ǿ⸟ᥕ٨ᔝ”ـ⸸Ęፗ⧭ᶝ㚨

2. ᒳǔǔǔǔ᪪᪪᪪᪪৤⸸Ę“HID”



• Ǿ⸟ᥕ᪪ – ᪪Ǿ⸟ᥕ᪪ᒳ⿾᠟∕ض

• /ᘰ – ՛᚛ᒳ/ᘰᒳΟ⚗ⷭ∕ض

• HID  – ፗǾ⸟ᥕ⚗ Ǿ⸟ᥕ’ HID Ǿ⸟ᥕǾ⸟ᥕǾ⸟ᥕǾ⸟ᥕ⸸㚨ও৤

৤
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ᤞ໨Ǿ⸟ᥕᤞ໨Ǿ⸟ᥕᤞ໨Ǿ⸟ᥕᤞ໨Ǿ⸟ᥕ

ᤞ໨ᤞ໨ᤞ໨ᤞ໨

• ᤞ໨ᵅ

• Ϩ –“ⷂ”“ⷂ” USB ⷂթওⷂĶᒳўⷂթⷂĶᒳў

թⷂ

• ⷂ᪪ – ǖⷂϜⷂ⿾ⷂঔΟƝⷂ

• 㐣㓃(ms) – Ⴈওᤞ໨ᒳ⶝⨑㐣㓃⹎ᤞ໨Ķ 1 ms  255 ms ᒳ㔯Վ

• ԯΟƝ(₱) – ⹎⿾Ϝᤞ໨ԯΟƝ 64 

₱ঔᤞ໨ԯΟƝ 1023 ₱



PSoC® Creator™ ᳳΟƝ ⹎ USB (USBFS)

ʋᵅ⇥001-68650⧑ࠂ ** ᥛ 9 㚤 35 㚤

“ᥕǾ⸟ᥕᥕǾ⸟ᥕᥕǾ⸟ᥕᥕǾ⸟ᥕ”⸸㚨⸸㚨⸸㚨⸸㚨

ᥕǾ⸟ᥕᥕǾ⸟ᥕᥕǾ⸟ᥕᥕǾ⸟ᥕ

• LANGID – ⨜⠯ ID ⸸Ę

• ᥕ – ᥕǾ⸟ᥕᒳ



⹎ USB (USBFS) PSoC® Creator™ ᳳΟƝ

ᥛ 10 㚤 35 㚤 ʋᵅ⇥001-68650⧑ࠂ **

ᥕᥕᥕᥕ

•  – 㴇⧓ᥕ

• ፗⷂᒳζ՛ – Ἤ“”ζ՛ٵ

• ፗ⨲ – USBFS_SerialNumString Ο⧭ᶝĶ㊷ፗፗፎᒳᥕǾ⸟

ᥕፗᠺⷿ♻ХՎ㐣ǿ USB Ǿ⸟ᥕᒳᥕᒳಿ

• ⃞ၶፎᒳ



PSoC® Creator™ ᳳΟƝ ⹎ USB (USBFS)

ʋᵅ⇥001-68650⧑ࠂ ** ᥛ 11 㚤 35 㚤

MS ˼ᬪᴎᥕǾ⸟ᥕ˼ᬪᴎᥕǾ⸟ᥕ˼ᬪᴎᥕǾ⸟ᥕ˼ᬪᴎᥕǾ⸟ᥕ

Microsoft ˼ᬪᴎǾ⸟ᥕ USB ǿ៼Ϩ଄֔ԯϟ Microsoft ˼ᬪᴎǿ㑳⽼ᶝ



•  – ⿾ᥕ“MSFT100”



⹎ USB (USBFS) PSoC® Creator™ ᳳΟƝ

ᥛ 12 㚤 35 㚤 ʋᵅ⇥001-68650⧑ࠂ **

HID Ǿ⸟ᥕ⸸㚨Ǿ⸟ᥕ⸸㚨Ǿ⸟ᥕ⸸㚨Ǿ⸟ᥕ⸸㚨

HID Ǿ⸟ᥕǾ⸟ᥕǾ⸟ᥕǾ⸟ᥕ⸸㚨⹎ֳ HID Ǿ⸟ᥕፗపపపప ĸ㋝ప⽼ᶝ HID
Ǿ⸟ᥕ

HID Ǿ⸟ᥕǾ⸟ᥕǾ⸟ᥕǾ⸟ᥕ

• HID 㚨ᔝ⚗ – ➰ HID పᒳ㚨ᔝ

• 㚨ᔝ –  HID 㚨ᔝ⚗ـ⸸Ęᒳ㚨ᔝᒳ



PSoC® Creator™ ᳳΟƝ ⹎ USB (USBFS)

ʋᵅ⇥001-68650⧑ࠂ ** ᥛ 13 㚤 35 㚤

“㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ”⸸㚨⸸㚨⸸㚨⸸㚨

㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ⸸㚨ፗప⽼ᶝ㘢㛀ǔǾ⸟ᥕ

ప㘢㛀Ǿ⸟ᥕప㘢㛀Ǿ⸟ᥕప㘢㛀Ǿ⸟ᥕప㘢㛀Ǿ⸟ᥕ

1. ـ⸸Ę“㘢㛀Ǿ⸟ᥕ”٨㚨ᔝ

2. ᒳ“㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗”⸸Ę“㘢㛀ǖ”“㘢㛀୰”ǔ

3. “㚨ᔝ” ٨Ɲ㔯➰ⷂ bAlternateSetting  bInterfaceNumber ৤⸸

ଗଗଗଗ⸈ў⧭ᶝᒳਃⶲḻ⠯⁛ǔǾ⸟ᥕ⸈ў’⧭ᶝᒳ

4. “పపపప”Ǿ⸟ᥕపᒳـ

⹉ⷶ⸸Ę₱໨֔⿼“㘢㛀ǔ x”ض㛇

పႨ᪪ᒳ㘢㛀ǖ㘢㛀୰ǔǾ⸟ᥕపႨ᪪ᒳ㘢㛀ǖ㘢㛀୰ǔǾ⸟ᥕపႨ᪪ᒳ㘢㛀ǖ㘢㛀୰ǔǾ⸟ᥕపႨ᪪ᒳ㘢㛀ǖ㘢㛀୰ǔǾ⸟ᥕ

1. ᒳـ⸸Ęᔧᒳ“AC ፗ⧭ᶝ x”“AS ፗ⧭ᶝ x”㚨ᔝ

2. ᒳ“㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗”٨Ɲ㔯➰⸸Ę“㘢㛀ǖǾ⸟ᥕ”  “㘢㛀୰Ǿ⸟ᥕ”ᒳ㚨ᔝ



3. “㚨ᔝ㚨ᔝ㚨ᔝ㚨ᔝ”“Ⴈ”ⷂᔧᒳ



⹎ USB (USBFS) PSoC® Creator™ ᳳΟƝ

ᥛ 14 㚤 35 㚤 ʋᵅ⇥001-68650⧑ࠂ **

4. “పపపప”Ǿ⸟ᥕపᒳـ

ప㘢㛀ᤞ໨Ǿ⸟ᥕప㘢㛀ᤞ໨Ǿ⸟ᥕప㘢㛀ᤞ໨Ǿ⸟ᥕప㘢㛀ᤞ໨Ǿ⸟ᥕ

1. ᒳـ⸸Ęᔧᒳ“AC ፗ⧭ᶝ x”“AS ፗ⧭ᶝ x”㚨ᔝ

2. ᒳ“㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗”⸸Ę“ᤞ໨Ǿ⸟ᥕ”㚨ᔝ

3. “㚨ᔝ㚨ᔝ㚨ᔝ㚨ᔝ”“Ⴈ”ⷂᔧᒳ

4. “పపపప”Ǿ⸟ᥕపᒳـ

పضపضపضపض AS ঔᤞ໨Ǿ⸟ᥕঔᤞ໨Ǿ⸟ᥕঔᤞ໨Ǿ⸟ᥕঔᤞ໨Ǿ⸟ᥕ

1. ᒳـ⸸Ęᔧᒳ“ᤞ໨Ǿ⸟ᥕ”

2. ᒳ“㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗㘢㛀Ǿ⸟ᥕ⚗”⸸Ę“AS ᤞ໨Ǿ⸟ᥕ”

3. “㚨ᔝ㚨ᔝ㚨ᔝ㚨ᔝ”“Ⴈ”ⷂᔧᒳ

4. “పపపప”Ǿ⸟ᥕపᒳـ

⽼ᶝᒳ㘢㛀ǔǾ⸟ᥕపǾ⸟ᥕـ⽼ᶝᒳ㘢㛀ǔǾ⸟ᥕపǾ⸟ᥕـ⽼ᶝᒳ㘢㛀ǔǾ⸟ᥕపǾ⸟ᥕـ⽼ᶝᒳ㘢㛀ǔǾ⸟ᥕపǾ⸟ᥕـ

1. ⶛“Ǿ⸟ᥕǾ⸟ᥕǾ⸟ᥕǾ⸟ᥕ”⸸㚨

2. ⸸Ęϟǔᒳ“⽼ᶝǾ⸟ᥕ”

3. “ప㘢㛀ǔప㘢㛀ǔప㘢㛀ǔప㘢㛀ǔ”ĸ㋝⸸Ę➰పᒳᔧ㚨ᔝ

㘢㛀ǔ“Ǿ⸟ᥕǾ⸟ᥕǾ⸟ᥕǾ⸟ᥕ”⸸㚨⚗ຟѭ⸈ўἬ“㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ㘢㛀Ǿ⸟ᥕ”⸸㚨ᵅ

ⷀ

ଗଗଗଗፗፗፗፗ᚝᚝᚝᚝⸸㚨ᒳԣͨ׋ஷஷஷஷపᒳԸǾ⸟

ᥕ



PSoC® Creator™ ᳳΟƝ ⹎ USB (USBFS)

ʋᵅ⇥001-68650⧑ࠂ ** ᥛ 15 㚤 35 㚤

“㤇᳖㤇᳖㤇᳖㤇᳖”⸸㚨⸸㚨⸸㚨⸸㚨

⼗᪪⼗᪪⼗᪪⼗᪪

ওΟ⧧ፗ⠒Ϩ᳖ٷᒳᳳǿ᪪⨦ੱᒳስ׋Ἤও

Οᇟ USBFS_DispatchClassRqst() Ο

⼗⭖⼗⭖⼗⭖⼗⭖

ওΟ⧧ፗ⠒Ϩ᳖ٷᒳᳳǿ⭖Ⴈ⨦ੱᒳስ׋

ἬওΟᇟ USBFS_HandleVendorRqst() Ο

ἬἬἬἬ VBUS ᔀǖᔀǖᔀǖᔀǖ

USB ⟳Ⅎ➰ੱХ⼬Ը㖑౧ᒳᤞ VBUS ǿ፤୰ഐ⯢ও➰

ੱ㚪ᔀǖ VBUS ў׋ VBUS 㒓֔’ D+/D- ፤㑪ᒳ፤

ᳮ፤⧭⧐թă㒓 USB ፤ᴵХỞ㒓፤ಿў’፤⧭⧐

㚪ᥕও➰ੱἬ⸊♻঒᚝ᒳ˼⹉ⷶ USB ⧓⧰

ওΟ VBUS ᔀǖὉప⧭⧐ওὉ㚪⸍ǔ VBUS 㚪Ὁᵅⷀ⸊

♻⽼Ը⨦⟰“’፤ᒳ USB ᥕ”₱

ἬἬἬἬ SOF ⷂⷂⷂⷂ

ওΟἬ“⮦”ⷂ



⹎ USB (USBFS) PSoC® Creator™ ᳳΟƝ

ᥛ 16 㚤 35 㚤 ʋᵅ⇥001-68650⧑ࠂ **

ͭᶝͭᶝͭᶝͭᶝ

USB Ἤࡐᇟ

⭳ಿ⭳ಿ⭳ಿ⭳ಿ

⭳ಿ⭳ಿ⭳ಿ⭳ಿ

⭳ಿ᪪⭳ಿ᪪⭳ಿ᪪⭳ಿ᪪ API ₱₱₱₱
ὉὉὉὉ৾৾৾৾

⼗⼗⼗⼗ I/OХ㋎Х㋎Х㋎Х㋎

㛀㛀㛀㛀
 ϜϜϜϜ

USB 

ࡐࡐࡐࡐ
㐙㐙㐙㐙 RAM

USBFS 0 0 7 1 3767 119 2

Х㋎⧭ᶝХ㋎⧭ᶝХ㋎⧭ᶝХ㋎⧭ᶝ

USB ᚛ࡐ➰ੱ⹉ⷶ PSoC Creator ⧭⧐Ⅎ⭳ಿХ㋎ᵅⷀ⽼ᶝᬪᴎХ㋎ፗ USBFS
ᳳХХ㋎⧭ᶝԸ➰ੱ

• 㚪Ἤ USB Х㋎

• ILO 㚪⧭ᶝ 100 KHz

• ׋⸸Ęᒳ (PSoC 3 ES2)  (PSoC 5)ᳮХ㋎Ἤ 33 MHz [ǖХ

㋎⨦⸸Ę PLL_OUT (33.000 MHz)]

ԸϨ଄ᬪᴎХ㋎⽼ᶝᥕ⸈➰ੱ㖑ѭᝩᳳፗᒳ⸸㚨ᒳ⧭⧐Ἤ㔯

➰ᒳ⧭ᶝ



PSoC® Creator™ ᳳΟƝ ⹎ USB (USBFS)

ʋᵅ⇥001-68650⧑ࠂ ** ᥛ 17 㚤 35 㚤

ፗᠺᵅᠺǔፗᠺᵅᠺǔፗᠺᵅᠺǔፗᠺᵅᠺǔ

ፗᠺᵅᠺǔ (API) ᠺፗ⶞֔⽼ᶝᳳ⚗Ǿ⸟৾Οᒳǔ

㖑ᒳᤏ₱ԣ⨕ᳵ᳼৾Ο

㴇⧓PSoC Creator ᠟“USBFS_1”⽼ᴈǿᒳ⧭⧐ᒳᥛᳳ

⿼⺤ض⧵ᥕ⨜଄⟳ᒳ⨔᠟৾Ο᠟⿾

⿾ᥕᒳᴯ⨪⚗ፗ᠟“USBFS”

՛՛՛՛ USBFS  API
ΟΟΟΟ ⨣н⨣н⨣н⨣н

USBFS_Start ෯୪➰ፗႨ፤ࡐᒳᳳ

USBFS_Init ᳳᒳ᚛

USBFS_InitComponent ᳳᒳ⿾⹉ⷶ D+ ᳮⰞթᒳ⹉

USBFS_Stop ឰፗᳳ

USBFS_GetConfiguration ⸃⽼ᒳ⽼ᶝ׋ՙ⽼ᶝ⸃ 0
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ΟΟΟΟ ⨣н⨣н⨣н⨣н

USBFS_GetInterfaceSetting ⸃Ķǔᒳፗ⧭ᶝ

USBFS_GetEPState ⸃Ķ USBFS ᤞ໨ᒳქ

USBFS_GetEPAckState ⹉ⷶ⸃㖍㔥֔ض⧵ў⧭ᶝ ACK

USBFS_GetEPCount Ķ USBFS ᤞ໨⸃₱⧐Ο

USBFS_LoadInEP ㊷ IN ⷂⶬἬĶᒳ USBFS ᤞ໨

USBFS_ReadOutEP ᤞ໨ RAM ⨪ĶΟ⿾ᒳ₱ͭ pSrc Ķᒳ RAM 㑤⨔Ο⸃

թ⸰ᒳ₱Ο

USBFS_EnableOutEP ἬĶᒳ USB ᤞ໨ǔͥ OUT ⷂ

USBFS_DisableOutEP ឰ঑Ķᒳ USB ᤞ໨ NAK OUT ⷂ

USBFS_SetPowerStatus ⧭ᶝ’፤ᳮ፤

USBFS_Force  USB D+/D- Ὁ JK  SE0 ქ ⹉ፗ⸋ᠺ⿁

USBFS_SerialNumString ⷿ♻Хǿ USB ᥕǾ⸟ᥕ

USBFS_TerminateEP ᳷঑ᤞ໨ⷂ

⿾⿾⿾⿾

⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

USBFS_initVar

Ķᝩў USBFS⨔⿾ 0ᥛॐ⨲ፗ USBFS_Start() Х
⧭ᶝ 1⸈ᳳЏ㔯ᥛॐ⨲ፗ USBFS_Start() ᠺ⿼ϟ

⿼ϟ

׋㔯➰ᳳ⿼ϟ⨔⿾⨲ፗ USBFS_Start() ᠺ⧭ᶝ

0⹉ⷶ⨲ፗ USBFS_Init()  USBFS_InitComponent() ֔⿼ϟ

USBFS

USBFS_device ᵅও⿾፠ USBFS_Start()  USBFS_InitComponent() API ⧭
ᶝ

USBFS_transferState

ও⿾፠⹉Οፗ֔ስⷂქ

 USBFS_InitComponent() API ქ㑥৤ⷂ

TRANS_STATE_IDLE
٨Ɲ⨦ੱ᪪“⧭ᶝ”ΟƝ˼ԣͨ TRANS_STATE_CONTROL_READ 

TRANS_STATE_CONTROL_WRITE

USBFS_configuration
թፗ SET_CONFIGURATION ⨦ੱ⧭ᶝᒳ⽼ᶝᵅও⿾

USBFS_InitComponent() API 㔥ཥ⸃

USBFS_GetConfiguration() API ᒳፗᠺ᳖
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⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

USBFS_deviceAddress
ᒳও⿾ USBFS_InitComponent() API 㔥

թ 0 ᒳ⸊♻⹉ཥፗ SET_ADDRESS ⨦ੱ⧭ᶝ



USBFS_deviceStatus

⸈ў⿾ᥛĶᝩ፤ಿქDEVICE_STATUS_BUS_POWERED 

DEVICE_STATUS_SELF_POWEREDᥛĶᝩ⸋ᠺ⿁ქ

(DEVICE_STATUS_REMOTE_WAKEUP)ও⿾ USBFS_InitComponent()
API 㔥፠ USBFS_SetPowerStatus() API ⽼ᶝ

void USBFS_Start(uint8 device, uint8 mode)
⨣н⨣н⨣н⨣н ♻ USBFS ᳳᒳԸ㔯

ΟΟΟΟ (uint8) deviceፗ USBFS ’ᠺⷂᒳ㔯Ǿ⸟ᥕ㓵ᒳᵅ

(uint8) mode፤᚝ў 5V ˼Ἤ፤ᡢḴў 3.3 V ˼

ፗ⹉ⷶࡐ⚗ᴈ⪐᠟ᔧ

፤ಿ⧭ᶝ፤ಿ⧭ᶝ፤ಿ⧭ᶝ፤ಿ⧭ᶝ ଗ⿹ଗ⿹ଗ⿹ଗ⿹

USBFS_3V_OPERATION ឰፗ፤ᡢ⹉ⷶ Vcc

USBFS_5V_OPERATION Ἤ፤ᡢᡢፗ

USBFS_DWR_VDDD_OPERATION ٨Ɲ DWR ᒳ Vddd ፤⽼ᶝἬឰፗ፤ᡢ



⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void USBFS_Init(void)
⨣н⨣н⨣н⨣н ٨Ɲ’ᠺᒳ“⽼ᶝ”⨌ٵ⧭ᶝᳳ㔯➰⨲ፗ USBFS_Init()

USBFS_Start() ᠺ⨲ፗওΟ⸈ўᳳ˼ᒳ㟅⸸Ϩ଄

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ
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void USBFS_InitComponent (uint8 device, uint8 mode)
⨣н⨣н⨣н⨣н ᳳᒳ⿾⹉ⷶ D+ ᳮⰞթᒳ⹉

ΟΟΟΟ (uint8) deviceፗ USBFS ’ᠺⷂᒳ㔯Ǿ⸟ᥕ㓵ᒳᵅ

(uint8) mode፤᚝ў 5V ˼Ἤ፤ᡢḴў 3.3 V ˼

ፗ⹉ⷶࡐ⚗ᴈ⪐᠟ᔧ

፤ಿ⧭ᶝ፤ಿ⧭ᶝ፤ಿ⧭ᶝ፤ಿ⧭ᶝ ଗ⿹ଗ⿹ଗ⿹ଗ⿹

USBFS_3V_OPERATION ឰፗ፤ᡢ⹉ⷶ Vcc

USBFS_5V_OPERATION Ἤ፤ᡢᡢፗ

USBFS_DWR_VDDD_OPERATION ٨Ɲ DWR ᒳ Vddd ፤⽼ᶝἬឰፗ፤ᡢ



⸃⸃⸃⸃ Џ

ፗፗፗፗ ওΟ⨲ፗ’ፗ⹉ᒳ ISR

void USBFS_Stop(void)
⨣н⨣н⨣н⨣н ♻ USBFS ᳳ㔯ᒳԸ㔯㐜

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

uint8 USBFS_GetConfiguration(void)
⨣н⨣н⨣н⨣н ⇦ USB ᒳ⽼ᶝ

ΟΟΟΟ Џ

⸃⸃⸃⸃ uint8: ⸃⽼ᒳ⽼ᶝ׋ՙ⽼ᶝ⸃ 0

ፗፗፗፗ Џ

uint8 USBFS_GetInterfaceSetting(uint8 interfaceNumber)
⨣н⨣н⨣н⨣н ⇦Ķǔᒳፗ⧭ᶝ

ΟΟΟΟ uint8 interfaceNumberǔᵅ

⸃⸃⸃⸃ uint8: ⸃Ķǔᒳፗ⧭ᶝ

ፗፗፗፗ Џ
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uint8 USBFS_GetEPState(uint8 epNumber)
⨣н⨣н⨣н⨣н ⸃⨦ੱᒳᤞ໨ᒳქ

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

⸃⸃⸃⸃ (uint8) ⸃Ķ USBFS ᤞ໨ᒳქ⚗ᴈǿᒳ⪐᠟ᔧᵅ

ᘰԣͨᤞ໨ქᵅ ISR ᘰስ⸰ǔͥᒳΟƝХፗ⸈⿾

⸃⸃⸃⸃ ⨣н⨣н⨣н⨣н

USBFS_NO_EVENT_PENDING Ķᝩᤞ໨঒᥸ SIE ˼

USBFS_EVENT_PENDING Ķᝩᤞ໨঒᥸ CPU ˼

USBFS_NO_EVENT_ALLOWED Ķᝩᤞ໨⛚㌰Џ଄⧮㐝

USBFS_IN_BUFFER_FULL ⶬ IN ᤞ໨ࡐ⧭ᶝ ACK IN

USBFS_IN_BUFFER_EMPTY ፎ IN ΟƝ˼ⶬԣΟƝ

USBFS_OUT_BUFFER_EMPTY OUT ᤞ໨⧭ᶝ ACK OUT঒᥸ΟƝ

USBFS_OUT_BUFFER_FULL ፎ OUT ΟƝ˼⨪ΟƝ

ፗፗፗፗ Џ

uint8 USBFS_GetEPAckState(uint8 epNumber)
⨣н⨣н⨣н⨣н ⹉ⷶ⨪ᤞ໨ǖᒳ ACK ᚝ওᤞ໨ўፎ ACK ΟƝ˼ওΟఴ㒓

ACK 

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

⸃⸃⸃⸃ (uint8)׋ፎ ACK ΟƝ˼ওΟ⸃㖍㔥⸃㔥

ፗፗፗፗ Џ

uint16 USBFS_GetEPCount(uint8 epNumber)
⨣н⨣н⨣н⨣н ⸃⨦ੱᒳᤞ໨ᒳⷂ⧐Ο⧐ΟǿᒳΟƝ 2 ⧐Οᒳ₱ِ㢻

ওΟ⸈⧐Ο

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

⸃⸃⸃⸃ (uint16)⸃Ķ USBFS ᤞ໨ǿᒳ₱⧐ΟḴ㊷Џͷᤞ໨⸃ 0

ፗፗፗፗ Џ
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void USBFS_LoadInEP(uint8 epNumber, uint8 *pData, uint16 length)
⨣н⨣н⨣н⨣н ㊷ IN Ϝ⿾ⷂⶬἬĶᒳ USB ΟƝᤞ໨

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

(uint8) *pDataĶⶬᤞ໨ᢩ㐣ΟƝᒳΟƝΟᳳᒳĶ㊷

(uint16) length➰Οᳳⷂཥ IN ⨦ੱᴂ׋⸰ᒳ₱ΟԸͷ 0  512 

㐣

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

uint16 USBFS_ReadOutEP(uint8 epNumber, uint8 *pData, uint16 length)
⨣н⨣н⨣н⨣н ĶΟ⿾ᒳ₱ᤞ໨ RAM ᠪΟƝ RAMᤞ໨ RAM 㑴ⷂΟƝ RAM ᒳ₱

Οўթ⸰ᒳ㑴₱Ο wCount Ο⨦ੱᒳ₱ΟḴᒳⶲḴ

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

(uint8) *pDataĶⶬᤞ໨ᢩ㐣ΟƝᒳΟƝΟᳳᒳĶ㊷

(uint16) length➰ USB OUT ᤞ໨ⷂⶬΟƝΟᳳᒳ₱ΟԸͷ 0 

512 㐣׋թ⸰ᒳ₱⨦ੱᒳ₱Ο⨔Οᠪᒳ₱⨦ੱ₱Ο

⸃⸃⸃⸃ (uint16)ǔͥᒳ₱Ο

ፗፗፗፗ Џ

void USBFS_EnableOutEP(uint8 epNumber)
⨣н⨣н⨣н⨣н ㊷ OUT ⿾ⷂϜⷂἬĶᒳᤞ໨➰ IN ᤞ໨⨲ፗওΟ

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void USBFS_DisableOutEP(uint8 epNumber)
⨣н⨣н⨣н⨣н ឰፗĶᒳ USBFS OUT ᤞ໨➰ IN ᤞ໨⨲ፗওΟ

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ
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void USBFS_SetPowerStatus(uint8 powerStatus)
⨣н⨣н⨣н⨣н ⧭ᶝ፤ಿქ٨Ɲওᦃ USB GET_STATUS ⨦ੱἬ঒᚝

ქўᥕ USB ᥛ 9 ᤏ➰ੱ㒾Х፤ಿ’፤ԣͨᳮ፤

፤ಿქᒳ⼗’፤ԣͨᳮ፤ᳮ፤ԣ

ͨ’፤Х⨲ፗওΟᔧ⧭ᶝქ

ΟΟΟΟ (uint8) powerStatus㔯ᒳ፤ಿქ1 ⚗ᝩ’፤0 ⚗ᝩᳮ፤㖑ǿ⪐

᠟ᔧ

፤ಿქ፤ಿქ፤ಿქ፤ಿქ ⨣н⨣н⨣н⨣н

USBFS_DEVICE_STATUS_BUS_POWERED ⧭ᶝᳮ፤

USBFS_DEVICE_STATUS_SELF_POWERED ⧭ᶝ’፤

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void USBFS_Force(uint8 state)
⨣н⨣н⨣н⨣н  D+/D- ᳮⰞ USB JK  SE0 ქওΟ USB ፗᠺǿ㔯ᒳթ֔

♻ USB ⸋ᠺ⿁Ըԣ⨦Ḳ USB 2.0 ⟳Ⅎ⠒Ըı⮦ᒳ⨕ᳵ

ΟΟΟΟ (uint8) state₱ፗĶᝩ➰Ἤᳮქᒳქ㖑ǿ⪐᠟

ᔧ

ქქქქ ⨣н⨣н⨣н⨣н

USBFS_FORCE_SE0  D+/D- ᳮⰞᤞ 0

USBFS_FORCE_J  D+/D- ᳮⰞ J ქ

USBFS_FORCE_K  D+/D- ᳮⰞ K ქ

USBFS_FORCE_NONE ᳮ⸃ SIE ǖ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

void USBFS_SerialNumString(uint8 *snString)
⨣н⨣н⨣н⨣н Ը⸸Ę“ᥕ”Ǿ⸟ᥕᒳ“ፗ⨲”⸸㚨ХওΟፗፗᠺ

ⷿ♻ХՎ㐣ǿ USB ᥕǾ⸟ᥕᒳಿ׋ፗᠺፗওΟ

⧭ᶝ㍈⨞ᒳᥕǾ⸟ᥕፗ㴇⧓ᥕ

ΟΟΟΟ (uint8) *snStringĶፗᒳᥕǾ⸟ᥕᒳĶ㊷ᥕǾ⸟ᥕᥕ⹉ፗ♻ᳮ

2.0 ၷᥛ 9.6.7 ᤏᒳ➰ੱ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ
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void USBFS_TerminateEP(uint8 epNumber)
⨣н⨣н⨣н⨣н ᳷঑Ķᒳ USBFS ᤞ໨ওΟᤞ໨⿼ϟ⽼ᶝፗ

ΟΟΟΟ (uint8) epNumberΟƝᤞ໨ᵅ

⸃⸃⸃⸃ Џ

ፗፗፗፗ  NAK ᳷঑ᒳᤞ໨ᒳ IN  OUT ၻ

թǔ⛴ᶝթǔ⛴ᶝթǔ⛴ᶝթǔ⛴ᶝ (HID) ᪪͞İ᪪͞İ᪪͞İ᪪͞İ

ΟΟΟΟ ⨣н⨣н⨣н⨣н

USBFS_UpdateHIDTimer ԣϟĶǔᒳ HID Х׋ХՎ⸃ 1׋ՙՎ⸃

 0׋ХՎ⿼ϟⶬХ

USBFS_GetProtocol ⸃Ķǔᒳ⧝

⿾⿾⿾⿾

⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

USBFS_hidProtocol
ও⿾ USBFS_InitComponent() API  PROTOCOL_REPORT 

թፗ HID_SET_PROTOCOL ⨦ੱ֔ǖUSBFS_GetProtocol() API ⨔

⸃ᴈፗᘰ

USBFS_hidIdleRate ও⿾ǖ HID ⹎ᆶթፗ HID_SET_IDLE ⨦ੱ֔ǖ

USBFS_UpdateHIDTimer() API ፗ֔⿼ϟⶬХ

USBFS_hidIdleTimer ও⿾Х⧐ХUSBFS_UpdateHIDTimer() API ⨔Х⸊♻⹁

⿼ϟⶬ

uint8 USBFS_UpdateHIDTimer(uint8 interface)
⨣н⨣н⨣н⨣н ԣϟ HID ᢩ㐡Х⸃ქ׋ХՎ⿼ϟⶬХ

ΟΟΟΟ (uint8) interfaceǔᵅ

⸃⸃⸃⸃ (uint8)⸃ HID Хᒳქ㖑ǿ⪐᠟ᔧ

⸃⸃⸃⸃ ଗ⿹ଗ⿹ଗ⿹ଗ⿹

USBFS_IDLE_TIMER_EXPIRED ХՎ

USBFS_IDLE_TIMER_RUNNING Х঒ⷿ♻

USBFS_IDLE_TIMER_IDEFINITE ⸃ΟƝქԣͨХў⸰

ፗፗፗፗ Џ
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uint8 USBFS_GetProtocol(uint8 interface)
⨣н⨣н⨣н⨣н ⸃⸸ǔᒳ HID ⧝

ΟΟΟΟ (uint8) interfaceǔᵅ

⸃⸃⸃⸃ (uint8)⸃⧝

ፗፗፗፗ Џ

ⶬᠺ͞İⶬᠺ͞İⶬᠺ͞İⶬᠺ͞İ

USBFS ᳳፗⶬᠺᒳ⹉ᳳፗ⽼ᶝ֔͞İ⼗ᬪᴎⶬ

ᠺᒳ⹉⧝

• ᤞEP1ϨOUTⷂ᪪INTԯΟƝ64

• ᤞEP2ϨINⷂ᪪INTԯΟƝ64

ζ֮ࡐ (bootloader.root.xml) Σᒳ⧝⽼ᶝ“Ǿ⸟ᥕ”ـ⸸Ę“Ǿ⸟ᥕ٨”
“”ĸ㋝୾⟷ᔝཥ bootloader.root.xml ζ

<INSTALL>\psoc\content\cycomponentlibrary\CyComponentLibrary.cylib\USBFS_v1_60\Custom
\template\

Ըⶬᠺᒳԣ⨦⟰ᬪᴎḲĶ

USBFS ᳳⶬᠺᒳፗǿᳳ API Ο

ΟΟΟΟ ⨣н⨣н⨣н⨣н

USBFS_CyBtldrCommStart ♻㊷ USBFS ᳳᒳԸ㔯᥸ᕎཥἬ⹉

USBFS_CyBtldrCommStop ⨲ፗ USBFS_Stop Ο

USBFS_CyBtldrCommReset ǔͥⷂ⹉ᵂ

USBFS_CyBtldrCommWrite ⧧⨲ፗᠺΟƝⶬᠺթ⨔Οስ⶝⨑⧧ΟƝࡐ

⸰թ⧭

USBFS_CyBtldrCommRead ⧧⨲ፗᠺⶬᠺթ⨪ΟƝ⨔Οስ⶝⨑⧧թ⧭

ǔͥΟƝࡐ

void USBFS_CyBtldrCommStart(void)
⨣н⨣н⨣н⨣н ♻㊷ USBFS ᳳᒳԸ㔯᥸ᕎཥἬ⹉

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ওΟ㊷ 3 V ˼ USBFS
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void USBFS_CyBtldrCommStop(void)
⨣н⨣н⨣н⨣н ♻ USBFS ᳳ㔯ᒳԸ㔯㐜

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ ⨲ፗ USBFS_Stop() Ο

void USBFS_CyBtldrCommReset(void)
⨣н⨣н⨣н⨣н ǔͥⷂ⹉ᵂ

ΟΟΟΟ Џ

⸃⸃⸃⸃ Џ

ፗፗፗፗ Џ

cystatus USBFS_CyBtldrCommWrite(uint8 *data, uint16 size, uint16 *count, uint8 timeOut)
⨣н⨣н⨣н⨣н ⧧⨲ፗᠺΟƝⶬᠺթ⨔Οስ⶝⨑⧧ΟƝࡐ⸰

թ⧭

ΟΟΟΟ (uint8) *dataĶ➰⸰ᒳΟƝࡐᒳĶ㊷

(uint16) size➰ᒳ₱Ο

(uint16) *countĶЏᥕ short ⿾ᒳĶ㊷⨔⿾ፗ㑴ᒳ₱Ο

(uint8) timeout፠⮴Хḻ⸃᥸ᒳΟ

⸃⸃⸃⸃ (cystatus)׋ՙ⹶㐝㛇⸃ 1Ḵ⸃ԯἬǾ⸟㐝㛇ᒳ

ፗፗፗፗ Џ

cystatus USBFS_CyBtldrCommRead(uint8 *data, uint16 size, uint16 *count, uint8 timeOut)
⨣н⨣н⨣н⨣н ⧧⨲ፗᠺⶬᠺթ⨪ΟƝ⨔Οስ⶝⨑⧧թ⧭ǔͥ

ΟƝࡐ

ΟΟΟΟ (uint8) *dataĶፗǔͥᒳΟƝࡐᒳᒳĶ㊷

(uint16) size➰⨪ᒳ₱Ο

(uint16) *countĶЏᥕ short ⿾ᒳĶ㊷⨔⿾ፗ㑴⨪ᒳ₱Ο

(uint8) timeOut፠⮴Хḻ⸃᥸ᒳΟ

⸃⸃⸃⸃ (cystatus)׋ՙ⹶㐝㛇⸃ 1Ḵ⸃ԯἬǾ⸟㐝㛇ᒳ

ፗፗፗፗ Џ
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USB ı⮦ı⮦ı⮦ı⮦⸋ᠺ⿁⸋ᠺ⿁⸋ᠺ⿁⸋ᠺ⿁

USBFS ᳳ͞İ USB ı⮦⸋ᠺ⿁፠⸈Ἤ᭖⸍ǔፗፗᠺও

USBFS ᳳǿᳳ API Ο

ΟΟΟΟ ⨣н⨣н⨣н⨣н

USBFS_CheckActivity ఴ㒓ؔۯ USB ᳮ୪ض׋’ॐؔۯ USB ୪ქ⸃

1⸃ 0

USBFS_Suspend ওΟឰፗ USBFS ࡐϜ፤ࡐ

USBFS_Resume ওΟϜ፤ࡐἬ USBFS ࡐ

USBFS_RWUEnabled ওΟ⸃⸋ᠺ⿁ქ

uint8 USBFS_CheckActivity(void)
⨣н⨣н⨣н⨣н ⸃ᳮᒳ୪ქఴ㒓ქ᚛ॐ⨲ፗওᠺХǿԯϟ୪ქ

ওΟǿ៼Ϩ଄֔ؔۯўፎ USB ᳮ୪ፗᠺፗওΟ᚝ўഐ⯢

⸊ USB ı⮦ᒳ֐

ΟΟΟΟ Џ

⸃⸃⸃⸃ (uint8) cystatusض API ⸃

⸃⸃⸃⸃ ⨣н⨣н⨣н⨣н

1 ׋’ॐ⨲ፗওΟۯ୺ᳮ୪

0 ׋’ॐ⨲ፗওΟՙۯ୺ᳮ୪

ፗፗፗፗ Џ

void USBFS_Suspend(void)
⨣н⨣н⨣н⨣н ওΟឰፗ USBFS ⸊ᖐᕏ⨲ፗࡐϜ፤ࡐ

Еᥕ⸊ USB ı⮦ᒳ֐ፗᠺ⿶⸱ᒳঔ㣓ஷṆഐ⯢ı⮦፤୰➰ੱ

➰ USB SIE ͥᶝϜ፤ࡐፗᠺ㔯➰⨲ፗ USBFS_Suspend() API Ο

USBFS_CheckActivity() API ୺ۯ֔ USB ୪ওΟឰፗ USBFS ўᴣࡐ USB 

 USBCR ⨔ፗᖐᕏἬṆ

ΟΟΟΟ void

⸃⸃⸃⸃ void

ፗፗፗፗ
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void USBFS_Resume(void)
⨣н⨣н⨣н⨣н ওΟϜ፤ࡐἬ USBFS ᖐᕏ⿁⨲ፗࡐ

ı⮦ХՎؔۯ᚝ўᥕ៪ı⮦ქᒳ֐ؔۯ֐ᒳ៼Ϩ଄ўፗ

ᖐᕏХՎ⿁׋ᥕ֐ፗᠺ⨲ፗ USBFS_Resume() API Οও

ΟἬ USBFS SIE ͥὠ៪Ϝ፤ࡐԣͨ USBCR ᒳ USB ৤

ᴣթ⽼ᒳ USB 

ΟΟΟΟ void

⸃⸃⸃⸃ void

ፗፗፗፗ

uint8 USBFS_RWUEnabled(void)
⨣н⨣н⨣н⨣н ওΟ⸃⸋ᠺ⿁ქ

׋͞İ⸋ᠺ⿁ፗᠺἬ᚝թўፗ USBFS_RWUEnabled() API Ο

Ἤ⸋ᠺ⿁ı⮦᚝ᥕ⸋ᠺ⿁ᒳ֐Хፗᠺፗ USBFS_Force()
API Ο USB ᔧᒳ J  K ქضᕯ⸋ᠺ⿁

ΟΟΟΟ void

⸃⸃⸃⸃ TRUE - Ἤ⸋ᠺ⿁

FALSE - ឰፗ⸋ᠺ⿁

ፗፗፗፗ

㘢㛀᪪͞İ㘢㛀᪪͞İ㘢㛀᪪͞İ㘢㛀᪪͞İ

⿾⿾⿾⿾

⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

USBFS_currentSampleFreq
uency 㘢㛀⿶٦㛀ᆶթፗᤞ໨ᒳ SET_CUR ⨦ੱ֔⧭ᶝ

USBFS_ frequencyChanged

ও⿾ፗፗᘰᒳض➰ଗ᳾թ⸰ԣͨ⿶٦㛀ᆶᒳ⨦ੱ

 OUT ΟƝ˼Х⸰⿶٦㛀ᆶ⧭ᶝХᒳᤞ໨ᘰ

٦㛀ᆶХ⧝ፗᘰ⿶୺ϟۯ
if((USBFS_frequencyChanged != 0) && (USBFS_transferState ==
USBFS_TRANS_STATE_IDLE))
{

/* Add core here.*/
USBFS_frequencyChanged = 0;

}
ؔۯ USBFS_transferState ⿾᚝ⷂ

USBFS_currentMute USBFS_currentMuteթ⧭ᶝᒳ㖈㘢⽼ᶝ
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⿾⿾⿾⿾ ⨣н⨣н⨣н⨣н

USBFS_currentVolume USBFS_currentVolumeթ⧭ᶝᒳ㘢⿾᳖

ಿᘰᝩಿᘰᝩಿᘰᝩಿᘰᝩ

PSoC Creator “ؔᝩ㚨ᔝ”⨌ٵǿ⿾ᝩ㚨ᔝěᝩᝩᘰ℔➰⇦

Ⴈᳳᒳᝩ⨦“ᳳᔝ”ᝩᳳ⨔⨌ٵ℔➰⇦⁛ᝩ⨦

㚤ζζζζ∋⨔⨌ٵ٨Ɲ㔯➰⨌ٵፗᦊ⸸⸸㚨ᦊ⸸⸸㚨ᦊ⸸⸸㚨ᦊ⸸⸸㚨ᵘፗ⸸Ęᒳ㚨ᔝ

⚗ᒳℲ

Ըԣ⨦Ḳ PSoC Creator ᒳ“ؔᝩ㚨ᔝ”㛇

Ἤ⨣нἬ⨣нἬ⨣нἬ⨣н

ѭᝩ᦯ᒳᳮ፤ USB ፗ⸍ǔ PSoC ᒳ D+  D- Ὁ

USB ᥕᥕᥕᥕ

USB ǿ៼ᳮ֐ěᳮХ➰ੱǿᒳᝩἬ঒᚝㐿

⸟Ը⸈֐➰ੱ᚝⧭⧐ᥕ USB ⟳Ⅎᒳፗᠺ

’፤ᒳ’፤ᒳ’፤ᒳ’፤ᒳ USB ᥕᥕᥕᥕ

׋➰ᒳ⿶ፗ’፤㚪⹉ⷶ፤㑪ᶀᴋ GPIO Ὁ⸍ǔ VBUS

ᔀǖ GPIO ᒳქፗ USBFS_Start()  USBFS_Stop() API ᠺ֔ǖ D+  D-
Ὁ⨲ፗ USBFS_Start() ፤㑪ΟƝᳮ፤USBFS_Stop() Ϝ

፤㑪ΟƝὉᒳ⸍ǔ

٨Ɲፗ USBFS_SetPowerStatus() Ο⧭ᶝᒳქ GET_STATUS ⨦ੱ

ᒳ⽼ᶝ’፤℔➰⧭ᶝ঒᚝ᒳქ•⨲ፗॐ׋

USBFS_SetPowerStatus()⸇ԣͨქХ⨲ፗ USBFS_SetPowerStatus() Ο
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USB ੱ⨦ضੱ⨦ضੱ⨦ضੱ⨦ض

՛₱᳼ USBFS ᳳ͞İᒳ⨦ੱ׋͞İ⨦ੱ USBFS ᳳፗ STALL ⸊♻⚗

ᝩ⨦ੱ㍈⨞

ੱ⨦ضੱ⨦ضੱ⨦ضੱ⨦ض USB ᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣н
USB 2.0
⟳Ⅎᤏ₱⟳Ⅎᤏ₱⟳Ⅎᤏ₱⟳Ⅎᤏ₱

CLEAR_FEATURE  9.4.1

ǔ

ᤞ໨

GET_CONFIGURATION ⸃⽼ᶝ 9.4.2

GET_DESCRIPTOR ⸃ĶᒳǾ⸟ᥕ 9.4.3

GET_INTERFACE ⸃Ķǔᒳ⸸ፗǔ⧭ᶝ 9.4.4

GET_STATUS  9.4.5

ǔ

ᤞ໨

SET_ADDRESS ⧭ᶝԸ֔⧮㐝ᒳ 9.4.6

SET_CONFIGURATION ⧭ᶝ⽼ᶝ 9.4.7

SET_DESCRIPTOR ͞İও⸸⨦ੱ 9.4.8

SET_FEATURE 

DEVICE_REMOTE_WAKEUP ͞İ፠ bRemoteWakeUp ᳳΟ⸸Ę

͞İ TEST_MODE

9.4.9

ǔ

ᤞ໨ұĶᒳᤞ໨

SET_INTERFACE ও⨦ੱ⧧թĶᒳǔ⸸Ęፗ⧭ᶝ 9.4.10

SYNCH_FRAME ͞İᳳᒳ֔ᇟపও⨦ੱᒳ͞İἬ⿼ࡐᒳ

ঔⷂ

9.4.11

HID ᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ

᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ USBFS ᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣н
HID ᒳ᪪ᒳ᪪ᒳ᪪ᒳ᪪

 - ᤏ₱ᤏ₱ᤏ₱ᤏ₱

GET_REPORT ⧧թ⹉ⷶǖ᧐ᳮǔͥ 7.2.1
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᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ USBFS ᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣н
HID ᒳ᪪ᒳ᪪ᒳ᪪ᒳ᪪

 - ᤏ₱ᤏ₱ᤏ₱ᤏ₱

GET_IDLE ⨪Ⴈⷂᒳᢩ㐡⹎ᆶ 7.2.3

GET_PROTOCOL ⨪⧝୪ქ⧝⧝ 7.2.5

SET_REPORT ⧧թ⸰Ἤ⧭ᶝⷂⷂἬǖᒳქ 7.2.2

SET_IDLE ঑Ը“Ϝⷂ”᧐ᳮᒳႨᔣፎϟḴ᳾ⷶĶᒳХ㐣⿾ 7.2.4

SET_PROTOCOL ⧝⧝㐣Ƒⷶ֔Ƒ 7.2.6

㘢㛀᪪⨦ੱ㘢㛀᪪⨦ੱ㘢㛀᪪⨦ੱ㘢㛀᪪⨦ੱ

᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ᪪⨦ੱ USBFS ᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣нᳳ͞İ⨣н
㘢㛀㘢㛀㘢㛀㘢㛀᪪᪪᪪᪪

 - ᤏ₱ᤏ₱ᤏ₱ᤏ₱

GET_CUR ǔ
MUTE_CONTROL
VOLUME_CONTROL

5.2.1.1

ᤞ໨
SAMPLING_FREQ_CONTROL

SET_CUR ǔ
MUTE_CONTROL
VOLUME_CONTROL

5.2.1.2

ᤞ໨
SAMPLING_FREQ_CONTROL
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ᔣ୰፤୰፤፤੃Ⴈᔣ୰፤୰፤፤੃Ⴈᔣ୰፤୰፤፤੃Ⴈᔣ୰፤୰፤፤੃Ⴈ

USB ᔣ୰፤⟳Ⅎᔣ୰፤⟳Ⅎᔣ୰፤⟳Ⅎᔣ୰፤⟳Ⅎ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ֐֐֐֐ ԯԯԯԯ  ԯԯԯԯ 

VUSB_5  USB ˼ǿᒳ

፤

⽼ᶝ USBἬ USB ⨲₱ 4.35 – 5.25 V

VUSB_3.3 ⽼ᶝ USBፗ USB ⨲₱ 3.15 – 3.6 V

VUSB_3 ⽼ᶝ USBፗ USB ⨲₱ 2.85 – 3.6 V

IUSB_Configured ୪ࡐᒳ፤

፤୰ᳮХ㋎ IMO =
24 MHz

VDDD = 5 V – 7 10 mA

VDDD = 3.3 V – 5 8 mA

IUSB_Suspended ᖐᕏࡐᒳ፤

፤୰

VDDD = 5 V⸍ǔ USB թ

PICU ⽼ᶝԸ USB Х

⿁

– 0.5 1.2 mA

VDDD = 5 VϜ USB թᒳ⸍

ǔ

– 0.3 1.0 mA

VDDD = 3.3 V⸍ǔ USB թ

PICU ⽼ᶝԸ USB Х

⿁

– 0.5 1.2 mA

VDDD = 3.3 VϜ USB թᒳ

⸍ǔ

– 0.3 1.0 mA

USB 㢠ᠺ୰፤⟳Ⅎ㢠ᠺ୰፤⟳Ⅎ㢠ᠺ୰፤⟳Ⅎ㢠ᠺ୰፤⟳Ⅎ

ΟΟΟΟ ⨣н⨣н⨣н⨣н ֐֐֐֐ ԯԯԯԯ  ԯԯԯԯ 

Tr ⯲Х㐣 – – 20 ns

Tf ⯲㑼Х㐣 – – 20 ns

TR /㑼Х㐣⽼ 90% – 111%

Vcrs ⷂ፤ 1.3 – 2 V
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ᳳԣͨᳳԣͨᳳԣͨᳳԣͨ

՛₱ᳳၷ՛ᔧਃᒳ➰ԣͨ

ၷ՛ၷ՛ၷ՛ၷ՛ ԣͨ⨣нԣͨ⨣нԣͨ⨣нԣͨ⨣н ԣͨԣͨԣͨԣͨ/

1.60 పΟ USBFS_TerminateEP(uint8 ep) 

NAK ᤞ໨

ᤞ໨⿼ϟ⽼ᶝࡐƑፗওΟ

 USBFS_hidProtocol ⿾

USBFS_InitComponent() 
USBFS_reInitComonent() Οᒳ

HID_PROTOCOL_REPORT 

ᥕ HID“7.2.6 Set_Protocol ⨦ੱ”--- “Х

Ը㴇⧓⧝”

పǔᒳ SET_FEATURE/CLR_
FEATURE ⨦ੱᒳ͞İ

⹉ⷶ WHQL ୺⨄

 SET_IDLE ⨦ੱስప⹪ⷀ͞İ঒

᚝ᒳХ

ᥕ HID“7.2.4 Set_Idle ⨦ੱ”

ప㘢㛀᪪⨦ੱᒳ͞İ

SET_CUR/CLR_CUR ፗ⿶٦㛀ᆶ㖈㘢

㘢⿾ǖᒳǔᤞ໨

ᥕ㘢㛀᪪“5.2.1.1 ⧭ᶝ⨦ੱ”“5.2.1.2 ⇦

⨦ੱ”

⿼ⶬᠺ API ǿԸ

᠟ప

֔Ἤǔ

ΟƝపႨΟƝ

ΟƝ⸊♻⿾ᵅⷀԣϟ

1.50.a ⸊♻ΟƝД᭞᠞ԣͨ ᴈǿϨ

1.50 ప USB ı⮦⸋ᠺ⿁Ἤ USB ͞İı⮦Ἤ

Ο API ᳾ⷶ⿼㒓ζض⧟͞İЖ

᠟ഐ⯢

ᥕᘰض

ప GET_INTERFACE/SET_INTERFACE
⨦ੱ͞İ

׋Ըǔᒳፗ⧭ᶝ㚪͞İ

GetInterface/SetInterface ⨦ੱ

㓵Ⴈ API ͞İⶬᠺ

CyBtldrCommStartCyBtldrCommStop
CyBtldrCommResetCyBtldrCommWrite
CyBtldrCommRead

USB ፗԸওἬᒳⶬᠺᒳ⹉ᳳ

ΟƝపଊ USB ⿾✨ⷂ

ᝩ

ፗǾ⸟ଊ USB ፗ଄

“⽼ᶝ”⨌ٵᒳ“㤇᳖”⸸㚨ప

extern_cls  extern_vnd Ο

⸈Ο⠒Ϩ᳖ٷἬᳳǿ

⭖᪪⨦ੱ՛Ⳛᒳስ

“Ը᧐ስᒳ DMA”⼗ప㑿



ও㑿⨣н঒᚝ፗࡐ 2/3 ⷂ

ͨ“㤇᳖”⸸㚨 ΟƝᶀ٫ԮƑԸ৾Οᒳ⸸ٵ⸈٦ў

ǿ㤇ፗ

“⽼ᶝ”⨌ٵప“㘢㛀Ǿ⸟ᥕ”⸸㚨 ⸈ᒳᳳప⽼ᶝ㘢㛀Ǿ⸟ᥕ
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/঑ API㒓 SOF ISRἬ/ឰፗ ৾ 1msፎॐ SOFϜўᳳፗওϜ
׋ፗᠺ㔯➰ওϜ⹉ⷶ⨲ፗΟἬ


CyIntEnable(USBFS_SOF_VECT_NUM);

1.30.b ᳳప⨣н⃞ၶ⧑ၷᒳ



׋ᳳᒳ⃞ၶፗ⨔㍈⨞/⦕
׋ፎও⨦ԣϟ͞İᒳᔝضᒳ

⧑ၷ

1.30.a ՛ΟᠪΟ⚗ ⠒ PSoC Creator v1.0 Beta 4.1ԣИၷ՛
ᒳᵩ㒦ԣϟᳳᴖᴜ⨔ᒳⶲ

ϟၷ՛ፗওᳳፗ՛Ο⸈Ο

ፗፗⷂХ♻⧐ᧆ⸈Ο

ԣͨ⟰ᒳΟўᵅⷀᳳૐԸ

Ἤᒳԣͨўᇟ’ᠺ⨌ٵᒳ“⚗ⷭ
⟵”ᔺᒳΟ

1.30 ԣϟ“⽼ᶝ”⨌ٵΟƝ “⽼ᶝ”⨌ٵᒳ“㤇᳖”⸸㚨ప“Ἤ SOFⷂ”
Ο

ԣϟΟƝᒳ USBFS_ReadOutEP()Οя
঒᚝ᒳ⸃

1.20.b ᳳప⨣н⃞ၶ⧑ၷᒳ



׋ᳳᒳ⃞ၶፗ⨔㍈⨞/⦕
׋ፎও⨦ԣϟ͞İᒳᔝضᒳ

⧑ၷ

1.20.a ՛ΟᠪΟ⚗ ⠒ PSoC Creator v1.0 Beta 4.1ԣИၷ՛
ᒳᵩ㒦ԣϟᳳᴖᴜ⨔ᒳⶲ

ϟၷ՛ፗওᳳፗ՛Ο⸈Ο

ፗፗⷂХ♻⧐ᧆ⸈Ο

ԣͨ⟰ᒳΟўᵅⷀᳳૐԸ

Ἤᒳԣͨўᇟ’ᠺ⨌ٵᒳ“⚗ⷭ
⟵”ᔺᒳΟ

1.10.b ᳳప⨣н⃞ၶ⧑ၷᒳ



׋ᳳᒳ⃞ၶፗ⨔㍈⨞/⦕
׋ፎও⨦ԣϟ͞İᒳᔝضᒳ

⧑ၷ

1.10.a ՛ΟᠪΟ⚗ ⠒ PSoC Creator v1.0 Beta 4.1ԣИၷ՛
ᒳᵩ㒦ԣϟᳳᴖᴜ⨔ᒳⶲ

ϟၷ՛ፗওᳳፗ՛Ο⸈Ο

ፗፗⷂХ♻⧐ᧆ⸈Ο

ԣͨ⟰ᒳΟўᵅⷀᳳૐԸ

Ἤᒳԣͨўᇟ’ᠺ⨌ٵᒳ“⚗ⷭ
⟵”ᔺᒳΟ
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