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Bootload UsB 12C
Bootloader
A USB bootloader PSoC3 PSoC4L PSoC 5LP
A
A PSoC Creator Bootloader
A Windows Bootloader
PSoC PSoC Creator
AN54181 AN79953 AN77759 PSoC
PSoC Creator PSoC Creator
Bootloader AN73854
d PSoC Bootloader
USB USB USB HID AN57294 6 USB 101
2.0 AN57473 6 PSoC USB HID
1.1
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Bootloader
1. Bootloader
Target
Communication Host
Flash
Memory Channel
-t -
Application
File
Application
Bootloader
PC
PCB MCU
Bootloadable
ISP ISSP
HSSP AN73054 ANB4858 &
HSSP PSoC
1.2 Bootloader
Bootloader Bootloader Bootloader
Bootloader
Bootloader “ start bootload”
« OK”

WwWw.Ccypress.com 002-11095 *A


http://www.cypress.com/
http://www.cypress.com/?rID=39157
http://www.cypress.com/?rID=39157
http://www.cypress.com/?rID=60890
http://www.cypress.com/go/creator
http://www.cypress.com/?rID=56014
http://www.cypress.com/?rID=56014
http://www.cypress.com/?rID=39327
http://www.cypress.com/?rID=39327
http://www.cypress.com/index.cfm?rID=39404
http://www.cypress.com/?rID=57435
http://www.cypress.com/documentation/application-notes/an84858-psoc-4-programming-using-external-microcontroller-hssp

o CYPRESS

> EMBEDDED IN TOMORROW™ PSoC® USB HID Bootloader
Bootloader Bootloader
1.3 Bootloader 2.
Bootloader
2 Reset
P Bootloader .
A / valid in flash? Halt execution

1.4 USB Bootloader

usB Bootloader Application
USB HID valid in flash?
Bootloader
USB Wait for No
new application
usB from host?
Bootloader
Wait forever? Host comm.
Bootloadable API start?
PSoC Creator Bootloadable
Bootloader API
Bootloadable_Load() .
Bootload Receive new
ootioader application from
Yes host,
Host comm. install in flash,
start? overwriting
existing
application
Bootloader
Bootloader \|,
Bootloader
Go to application ~ |&—
Bootloader
UsB Bootloader
Bootloader_Start() Bootloader
Bootloader
1.5
PSoC Creator Bootloader Bootloadable CE95391
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2 Bootloader
PSoC Bootloader PSoC Creator Bootloader Bootloadable
Bootloader Bootloadable
Bootloader PSoC Creator Bootloader USBFS 3 USBFS
Bootloader /

Bootloadable

PSoC Creator
“ PSoCx_USB_Bootloader”

PSoC Creator USBFS Bootloader

3. CE95391

Create Project

“ USB _Bootloader”

Bootloader

USB HID Bootloader Code Example

Full-Speed USB HID

USBFS
USBFS

e

The USBFS Component establishes communication with
the PC. It is enumerated as a HID device with IN and OUT
endpoints. These endpoints are used for communication
between bootloader and the PC.

Bootloader Control

Wait_Forever

o]

o

Vss

If a kit button is pressed at device reset, the bootloader
waits forever for a host command, without launching a
bootloadable application.

Bootloader

BL
Bootloader

The Bootloader Component does all bootloading functions.

Bootloader Indicator

Vdd

LED "

The LED is ON while the bootloader project is running.
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2.2 Bootloader
Bootloader USBFS 4 PSoC Creator
Bootloader USB

4. Bootloader

r

Configure 'Bootloader’

Name:
~ General |’ Built-in
Options Optional commands

| Communication component:

USBFS hd |

|| Dual-application boctloader

Wait for command

Wait for command time (ms):

Wait for command

2000 =

(0: wait forever)

uUsB

Get flash size

Verify row

Erase row

Get row checksum

Verify application checksum
Send data

Sync bootloader

USB Bootloader

A Wait for command Bootloader
Bootloader Wait for command time
Bootloader
A Wait for command time ms Bootloader
Bootloader
Bootloader Bootloader
2.3 Bootloader
USBFS 5. uUsB
Bootloader USB HID
PC Name: USBFS
" Device Descriptor | String Descriptor | HID Descriptor
USBFS == Add Configuration 2 -5 -
. : . =} | Descriptor Root
Device Descriptor root Device 8 0 Dev::e Do
Descriptor 5 =-{@l Configuration Descriptor
= "3 Interfface Descriptor
=-{g@l Atemate Setting 0
€@l Endpoint Descriptor
= H Device Descriptor
=-4g@l Configuration Descriptor
=] 1‘3 Interfface Descriptor
=) 5:‘ Altemate Setting 0
{@ HID Class Descriptor
{all Endpoint Descriptor
{gll Endpoint Descriptor
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“ Insert Configuration” Bootloader  USB 6 Bootloader UsSB
xml PSoC Creator

<PSoC Creator InstallDir>\ psoc\ content\ cycomponentlibrary\ CyComponentLibrary.cylib\ USBFS v_2 80\
Custom \ template \ Bootloader.root.xml

PSoC Creator USB A 0 USBFS HID USsB
6. USB
[ Confiqure 'USBFS' )
Name: LUSEFS

Device Descriptor ]/String Descriptor }/-HID Descriptor }/Audio Descriptor }/-MIDI Descriptor ]/CDC Descriptor ]/Advanced }’ q»

AERCE

L| Irnport Descriptor Root  Ctrl+0 Ml_

-

24
Bootloader
CE95391
0
1
2.5
USB_Bootloader.cydwr “ Pin Selection” Wait_Forever
CE95391
PSoC Creator USB D+ D-
Bootloader

Bootloader
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Clocks 7 PSoC 4 L usB
8 PSoC3 PSoC5LP USB
7.PSoC4L USB
Configure System Clocks ? X

High Frequency Clocks ]/Lcw Freguency Clocks ]

© of ]
Uss oL ]
— ol ]
A EII:IIZI

h h h
| - J | - J | -

¥ k4 ‘F
IMO (48 MHz) ~ IMO (48 MHz) IMO (48 MHz) \MO(dB MHz) ~

v S WO | Dot

L J L J L J
48 MHz £0.25%
Foutzdl Routed? FRoutsdd FRoutadd “olEEie y SYSCLE

8.PSoC3 PSoC5LP USB

Configure System Clocks ? X

133

I Master Clock

|PLL_OUT {48 MHz) -
() Freq (@ Divider

[ |

IMO ILO XTAL 3IkHz XTAL FLL_OUT MASTER. CLE BUS_CLK (CPU)

oK || Tl
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-
2.6 Bootloader
Bootloader Build >
Generate Application
Bootloader API Bootloader_Start() main.c
“ Bootloader” Bootloader
Bootloader_Start() o)
PSoC Bootloader B
bootloader CE95391
3 Bootloadable
Bootloadable PSoC Creator Bootloadable 9
CE95391 bootloadable LED
Bootloader
9. Bootloader
Bootloadable Code Example
Bootloadable Bootloader Control
Pin_StartBootloader
Bootloadable
Bootloadable
isr_EnterBootloader
The Bootloadable Component defines this project as a If a kit button is pressed, this project transfers control to the
bootloadable application image. bootlader. Pressing the button generates an interrupt.
Application Indicators
Vdd
"R
LED
The LED toggles every 1s in Bootloadable1.
The LED toggles every 200ms in Bootloadable2.
3.1
PSoC Creator bootloader “ USB
_Bootloadable” bootloader !
PSoC Creator Bootloader 9
! PSoC Creator Bootloader Bootloadable
Bootloader Bootloadable PC PSoC
/
8
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3.2 Bootloadable

Bootloadable Bootloader .hex .elf 10 .hex
elf
Bootloadable Bootloader
10 Bootloader .hex PSoC Creator Bootloader
Bootloadable Bootloader .hex
<project folder>\USB_Bootloader.cydsn\DP8051\DP8051_Keil_903\Debug\ PSoC 3
<project folder>\USB_Bootloader.cydsn\CortexM3\ARM_GCC_493\Debug\ PSoC 4 L PSoC 5LP
Bootloader Bootloadable AN73854 6 PSoC Bootloader
10. Bootloadable
Configure 'Bootloadable’ @
Name: Bootloadable
General/l Dependenciﬁl Built-in 1 bk

Bootloadable projects require a reference to the associated Bootloader project’s HEX and ELF files. The HEX files extension is
* hex. The ELF files extension depends on IDE and can be * elf, * out, * ad, or other.

Boatloader HEX file:

_\CE95391_PSoC5LP_USB_Bootioader cydsn'\CotexM3\ARM_GCC_493\Debug\CE95391_PSoC5LP_USE_Boctioader hex

Bootloader ELF file:

MCES53F1_PSeCHLP_USE_Bootloader.cydsn'\CortexM3IWARM_GCC_4934DebughCES5391_PS5oCELP_USE_Bootloader eff

I
L8
T

Cancel

3.3

Bootloadable

bootloadable

Bootloadable

Bootloadable

Bootloadable

Bootloader

PSoC Creator

Bootloader

Bootloadable
CE95391

bootloader

PC
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4 PSoC Creator Bootloader

PSoC Creator Bootloader Bootloader Bootloadable
1. Bootloader PSoC
2. Bootloader 11 PSoC Creator Tools > Bootloader Host

11. PSoC Creator Bootloader

L' Bootloader Host = B 23_|
File  Actions Help
@ 3O
File:  C 3WWS5B_Bootloadable cydsn \DP8051\0DP2051_Kei_%51"Debug"lUSE_Bootloadable cyacd D
Ports: Active application:
[T Security key
o< [00|(oo0]|oo|[oo0] | oo| | oo
3. Filters 12. USB
usB PSoC - -
12 Port Filters 2
ID VID ID PID
Bootloader [7] Show BLE Dongles
[T] Show 12C Ports
4, Open File | Show SPI P°
Bootloadable - -
.cyacd Bootloadable e
VID: Ox 04B4
Bootloader Bootloadable PID: &« B71D
AN73854 8 PSoC
Bootloader [ OK ] [ Cancel
5. Program F5 - “
Bootloader Bootloader Bootloadable
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5 Bootloader
USB Bootloader Windows GUI
Windows Microsoft Visual Studio
Bootloader Visual Studio USBBootloaderHost_VC2015.zip
51
Bootloader
Visual Studio
Visual Studio C# C++
Visual Studio Community 2015 Visual Studio
Visual C# Express 2015
Microsoft IDE C# .NET
Visual Studio
Visual C++ Express 2015
Microsoft IDE C++ .NET Visual C++ Express C
DLL
CYUSB.dII
cyusa.dll NET DLL Visual Studio usB
DLL SuiteUSB Visual Studio USB

SuiteUSB Cypress SuiteUSB

PSoC Creator
API

Bootloader API
PSoC Creator

<install folder>\ PSoC Creator \ 3.3 \ PSoC Creator \ cybootloaderutils.

Bootloader /

PSoC Creator Bootloader

Bootloader
.c/.h
A cybtldr_api.c / .h
Flash
A cybtldr_api2.c / .h
API
A cybtldr_command.c / .h
Bootloader Bootloader
A cybtldr_parse.c / .h
*.cyacd Bootloadable
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5.2 Bootloader
Bootloader PSoC Creator DLL
C# Windows Form GUI
DLL Bootloader
Form
5.2.1 DLL
PSoC Creator Bootloader C DLL Co API
1. Visual Studio Express
2. C++ DLL
Windows Visual C++ 2015 Win32 13
File >New >Pr oj exMséal C++>Win32 Console Application
13.  Windows Visual C++ 2015
New Project ?
P Recent NET Framework 452  ~ Sort by: Default - = Search Installed Templates (Ctrl+E) P~
4 |nstalled st .
o Install Visual C++ 2015 Tools for Windows Desktop Visual C++ Type: Visual C++
4 Templates @0 Visual C++ 2015 tools and libraries for
k V?SUEI C’*. @0 Install Windows XP support for C++ Visual C++ ‘:\;i:nc:unil\’:rs, tD::TJt:E;ev:s:iICQRi'rllcal::Et;tehe
b Visual Basic Windows 8.1 SDK.
Visual F#
y
Windows
MFC
3. Bootloader_Utils OK Next
4. Application type DLL Additional options Finish
5. Solution Explorer “ Bootloader_Utils” Add>Exi sting | temé
PSoC Creator <install folder>\ PSoC Creator \ 3.3\ PSoC Creator \
cybootloaderutils
G cybtldr_api.h cybtldr_api.c G cybtldr_parse.h cybtldr_parse.c
G cybtldr_api2.h cybtldr_api2.c G cybtldr_command.h cybtldr_command.c
G cybtldr_utils.h
6. “ Bootloader_Utils”
Project Properties > Configuration Properties > C/C++ > Preprocessor > Preprocessor Definitions >
Edité

“ CRT_SECURE_NO_WARNINGS”
7. o) Build > Build Solution Bootloader_Utils.dll
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5.2.2 Windows Form
Bootloader GUI GUI Visual C#
A VID PID HID USB
A
A .cyacd
A .cyacd
A x86 Project Properties > Build = > Platform target > x86
A .NET Framework 4.x .NET Framework 3.5

Project Properties > Application > Target framework > .NET Framework 3.5

1. Visual Studio
2. C#
File>New >Pr o] exMséal C# > Windows Forms Application
3. USBBootloaderHost OK
4. Form openFileDialog
14
14. Bootloader Host GUI
- — &=
Vendor ID B¢ |04B4 Product ID Bx [B71D USB HID State
| | | LoadFie Program

Status Log

Securty Key(Bbytes) (&x 000000000000 |

This will not be showniin
the Form design.

B openFileDialog1

|l abel 1. Text
| abel 2. Text
|l abel 3. Text
labeld.Text=A Secur i
|l abel 5. Text =
textBox1l. Text

13

o Dt D

Vendor | Dtexd®Box2. Text
| DbeRkBox3. Text

Product

= -3

USB HI D S tedBox3&ReadOnly = true

Key(6byteextBard. Text =
Status LogéxtBox5. Text = fdo,
A"04B40 t ext Box 6 .text@oxé.ReadOrilyo= true

B71DOo
Di sconnectedo

0000000000000O

text Box5.
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5.2.3
CyusB.dll CyUSB C# CyusB
.NET
1. CyusB.dll Cypress SuiteUSB CyusB.dll
C:\Cypress\Cypress Suite USB 3.4.7\CyUSB.NET\lib.
2. References CyusB.dll
References >Add Ref e r>8m oaevs ®@USB.dII
3. CyuUsB.dll OK
4. Add > New | t>e0lEss
Bootloader_Utils.cs
5. Bootloader_Utils.cs 15 1 Bootloader_Utils.cs
Bootloader Visual Studio USBBootloaderHost_VC2015.zip
5.2.4 Bootloader
DLL  Bootloader Bootloader_Utils.dll C# dllimport
1
1. Bootloader_Utils.cs 1 Bootloader_Utils.cs
Bootloader Visual Studio USBBootloaderHost_VC2015.zip
2. BootLoader_Utils.dll .\bin\x86\Debug
5.2.5
Form
A USBHID
A
A
Forml.cs Form1l.cs Bootloader
Visual Studio USBBootloaderHost_VC2015.zip
5.2.6
Bootloader_enum.cs cybtldr_utils.h
Bootloader_enum.cs Bootloader_enum.cs
Bootloader Visual Studio USBBootloaderHost_VC2015.zip
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1. Bootloader_Utils.cs

using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Runtime.InteropServices;
namespace USBBootloaderHost
{
class Bootloader_ Utils
{
/I Communication  control structure
[ StructLayout  ( LayoutKind .Sequential)]
public struct CyBtldr_CommunicationsData
{
public  OpenConnection_USB  OpenConnection;
public  CloseConnection_USB CloseConnection;
public ReadData USB ReadData;
public  WriteData_ USB ~ WriteData;
public  uint MaxTransferSize;
h
/I Unmanaged code handling
[ UnmanagedFunctionPointer ( CallingConvention .Cdecl)]
public delegate int OpenConnection_USB ();
[ UnmanagedFunctionPointer ( CallingConvention .Cdecl)]
public delegate int CloseConnection_USB  ();
[ UnmanagedFunctionPointer ( CallingConvention .Cdecl)]
public delegate int ReadData_USB( IntPtr buffer, int size);
[ UnmanagedFunctionPointer ( CallingConvention .Cdecl)]
public delegate int WriteData_ USB ( IntPtr buffer, int  size);
/[ DLL importing
[ UnmanagedFunctionPointer ( CallingConvention .Cdecl)]
public delegate int CyBtldr_ProgressUpdate (byte arraylD, ushort  rowNum);
[ Dlllmport  ( "BootLoader_Utils.dll" , CallingConvention =
CallingConvention .Cdecl)]
public static extern int CyBtldr_Program(  string file, byte[]  securityKey,
byte appld,
ref CyBtldr_CommunicationsData comm,
CyBtldr_ProgressUpdate update);
}
}
6
Bootloader Bootloader
USB
CE95391 PSoC USB HID Bootloader
USBFS HID
PSoC Creator Windows Bootloader

Windows Bootloader
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7
A CE95391 & USB HID Bootloader
A AN541818 PSoC 3
A AN79953 5 PSoC 4
A AN77759 6 PSoC5LP
A AN73854 8 PSoC3 PSoC4 PSoC 5LP Bootloader
A AN603178 PSoC3  PSoC 5LP I°C Bootloader
A ANS6526 8 PSoC 4 I°C Bootloader
A AN682720 PSoC3 PSoC4 PSoC 5LP UART Bootloader
A AN84401 0 PSoC3 PSoC 5LP SPI Bootloader
A AN57473 9 PSoC3 PSoC5LP USBHID Mouse  Joystick
A AN58726 8 PSoC3 PSoC5LP USBHID
A AN56377 6 PSoC3 PSoC5LP uSB
A SsuiteusB 5 Visual Studio USB
A EzZ-USBFX3

Robert Murphy

Robert Murphy

Keith Mikoleit

Keith Mikoleit

WWW.Cypress.com 002-11095 *A

16


http://www.cypress.com/
http://www.cypress.com/documentation/code-examples/ce95391-psocr-usb-hid-bootloader
http://www.cypress.com/?rID=39157
http://www.cypress.com/documentation/application-notes/an79953-getting-started-psoc-4
http://www.cypress.com/?rID=60890
http://www.cypress.com/?rID=56014
http://www.cypress.com/?rID=41002
http://www.cypress.com/documentation/application-notes/an86526-psoc-4-i2c-bootloader
http://www.cypress.com/documentation/application-notes/an68272-psoc-3-psoc-4-and-psoc-5lp-uart-bootloader
http://www.cypress.com/documentation/application-notes/an84401-psoc-3-and-psoc-5lp-spi-bootloader
http://www.cypress.com/?rID=39404
http://www.cypress.com/?rID=40103
http://www.cypress.com/?rID=39553
http://www.cypress.com/?rID=34870
http://www.cypress.com/?rid=57990

o CYPRESS

- EMBEDDED IN TOMORROW™

PSoC®USB HID Bootloader

A A d USBFSHID

USB bootloader

bootloader.root.xml Bootloader
USB HID
USBFS PSoC Creator
A.l
1. Device Descriptor
15

G Vendor ID  0x04B4
G Product ID OxB71D
G Device Release 0x0101

bootloader

Device Attributes

G Manufacturing String Cypress Semiconductor
G Product String PSoCx Bootloader

15. USBFS

Configure 'USEFS'

9] = |

Name: USBFS

Device Descriptor }/String Descriptor ]/HID Descriptor }/-Audio Descriptor }/MIDI Descriptor ]/CDC Descriptar ]/Ad\tanced }’ q»

oF Add Configuration X | & - [ -

Ea Corfiguration Descriptor
B@ Interface Descriptor
El{ﬁ Altemate Setting 0

4ol HID Class Descriptor
48 Endpoint Descriptor

Endpoirt Descriptor

Device Attributes
=-{. || Descriptor Roct Vendor ID: 0x |4B4 5
BH Device Descriptor
Product 1D: < B7ID =

Device Release: ¢ | 3001

-
i

Device Class:

Device Subclass:

Defined in Interfac +

Device Protocal: O« |0

-

-
i

Device Number:

Manufacturing String:  Cypress Semicond
Product String: P5SoC3 Bootloader +
Serial String: 0001

T

VID
PID

ID VID

Bootloader

ID PID

VID PID

0x04B4
VID

WWW.Cypress.com

002-11095 *A

17


http://www.cypress.com/

wa & CYPRESS

EMBEDDED IN TOMORROW™

PSoC®USB HID Bootloader

2. StringDescriptor Add String 16
16.
Configure 'USBFS' (2] = ]
Name: USBFS
Device Descriptor)/String Descriptor ]/HID Descriptor ]/Audio Descriptor ]/MIDI Descriptor ]/CDC Descriptor I/Advanoed ]’4 3
“E“ Add Stringl X Value
2|l Sng Descrptors | PSaC3 Bootioader |
"Cypress Semiconductor”
"P50C3 Bootloader”
= _jj' Special Strings
----- =1 Serial Number String
Include Serial Number String
7] Include MS QS String Descriptor
3. Device Descriptor Configuration Descriptor Configuration
Attributes 17
17. USBFS
(7] &= |

Configure 'USBFS’

Name: USBFS

Device Descriptor ]/String Descriptor ]/HID Descriptor ]/Audio Descriptor ]/MIDI Descriptor ]/CDC Descriptor ]/Advanoed ]’4 »

o AddInterface = X 5 - [ - Corfiguration Attributes
=] ‘_jjl Descriptor Root Corfiguration String: ~ PSoC3 Bootloader =
BE De\nce Descnptor
§ Gt B | Max Power () 20 :
2 @ Atemate Setting 0 Device Power: Bus Powered hd
HID Class Descriptor Remote Wakeup: Disabled A
Endpeint Descriptor
Endpoint Descriptor
|
USB 20 mA 20 mA
002-11095 *A 18
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4. Interface Descriptor Alternate Setting 0 18 Interface
Attributes
G PSoCx Bootloader
G HID
G
18. USBFS
Configure 'USBFS' (2] = ]

Name: USBFS

Device Descriptor }/String Descriptor }/HID Descriptaor I/-Audio Descriptor }/-MIDI Descriptor }/-CDC Descriptaor ]/-Advanoed |’<1 2

oF Add Endpoint X {g? M ﬁ M Interface Attributes
E‘_jjl Descriptor Root | Interface String: PSoC3 Bootloader = |
BE Device Descriptor
E‘@ Corfiguration Descriptor Interface Mumber: |ﬂ
=-{@dl Inteface Descriptor o l—
28 Atemate Setting 0 Altemate Settings: 0
;s HID Class Descriptor |CIE|55: HID - |
8l Endpoirt Descriptor
Subclass: Mo subclass -
Protocol: O« |0 -
% ) m ) [e
“ Alternate Settings”
HID “ Class” Undefined HID
“ Descriptor Root” HID
HID “ OK” “ Applyn

HID

WWW.Cypress.com
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5. Add Endpoint Endpoint Descriptor Alternate Setting 0 19

19. USBFS

[ Configure 'UsBFs’ 2] = |

MName: USBFS

String Descriptor ]/HID Descriptor I/Audio Descriptar I/MIDI Descriptor }/CDC Descriptar }/ﬂduanced }’4 [ 4

Device
= Add Endpoint 5 - ﬁ M Interface Attibutes
=)-|. | Descriptor Root Interface String: PSoC3 Bootloader  ~
BE Device Descriptor
B@ Corfiguration Descriptor Interface Number: 0
B{a Irteface Descnptlor Atemate Settings: ’D—
B--@ Altemate Setting 0
i HID Class Descriptor Class: HID -

Endpoint Descriptor
Endpoint Descriptar

Subclass: No subclass -

Alk

Pratocol: O |0
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A.2 HID
1. HID HID 20
20. HID
Eromsrss g ————— [ 2 [
Mame: LISBFS Step 1
Step 2 NN Device Descriptor }/Sh'ing Descriptor/l/ HID Descriptor I/Audio Descriptor }/MIDI Descriptor }/CDC Diascri 14 hr
4 AddReport| X | & [ Sh HID Hems List A Step 3
E|__l"I HID Report Descriptors =€ - -
“#=] HID Report Descriptor 1 T — B
USAGE_MAXIMUM E
DESIGNATOR_INDEX
DESIGNATOR_MINIMUM
DESIGNATOR_MAXIMUM
STRING_INDEX
STRING_MINIMUM
STRING_MAXIMUM
COLLECTION
END_COLLECTION -
Step 4 |—
Ttem Value (USAGE_FAGE)
Desktop Cortro Db f~ |
Simulation Controls 2
VR Cortrols 103 =
Sport Controls 04 L4
Game Controls 17
Generic Device Controls D6
Keyboard /Keypad 07
LEDs 08
Butt 09
Step 5 NIE= -
[ aa |
o J[ wm [ o
a. HID Descriptor
b. Add Report
22 1 3 5
C. HID Item
d. Iltem Value
e. “ Item Value” “ Decimal” “ Hexadecimal”
f 3 5 22 21
g. HID “ Generic HID”
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1. HID
HID USAGE
USAGE PAGE (05) 0x01
USAGE (09) 0x00
COLLECTION (A1) 0x00
USAGE (09) 0x00
COLLECTION (A1) 0x00
USAGE (09) 0x00
LOGICAL_MINIMUM (15) 0x00
LOGICAL_MAXIMUM (25) OXFF
REPORT_SIZE (75) 0x08
REPORT_COUNT (95) 0x40
OUTPUT (91) 18
USAGE (09) 0x00
LOGICAL_MINIMUM (15) 0x00
LOGICAL_MAXIMUM (25) OXFF
REPORT_SIZE (75) 0x08
REPORT_COUNT (95) 0x40
INPUT (81) 18
END_COLLECTION (C0)
END_COLLECTION (C0)

-
Configure 'USBFS’ (B
Name USBFS_1
Device Descriptor ]/Strlng Descnpbor)/ HID Descriptor I/Audlo Descriptor ]/MIDI Descriptor ]/CDC Descriptor ]/Advanoed ]’ Built-in 4k
o Add Report X | § Gt HID Ttems List
=~ HID Report Descriptors -
= . USAGE_PAGE E
¢=a Gi HID —
=3 B ) USAGE_MINIMUM =
: USAGE_PAGE (Generic Desktop Controls) 05 01 USAGE MAXIMUM
-3 USAGE (Undefined) 03 00 DESIGNATOR_INDEX
& COLLECTION {Physical) A100 DESIGNATOR_MINIMUM
i-ga USAGE (Undefined) 09 00 g%:ﬁgﬁ&%ﬂéymwm
=] COLLECTION (Physical) A1 00 STRING MINIMUM
USAGE (Undefined) 08 00 STRING_MAXIMUM -

LOGICAL_MINIMUM 1500
LOGICAL_MAXIMUM 25 FF 0D

REPORT_SIZE 7508 Trem Value (USAGE)

REPORT_COUNT 9540
OUTPUT (Var) 9102 Undefined 00

| »

USAGE (Undefined) 03 00 Pointer 01 B
LOGICAL_MINIMUM 15 00 " 02
LOGICAL_MAXIMUM 25 FF 00 ose
REFORT SIZE 7508 Joystick [T
REPORT_COUNT 9540 Game Pad 05
INPUT (Var) 8102
END_COLLECTION  CD 0O Keyboard 08
g END_COLLECTION ~ CD 00 Keypad 07
X 30 -

|| H
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2. Device Descriptor HID Class Descriptor 22
Device Attributes

Report

HID HID

22. USBFS HID

|1

Configure "USEFS’ (B[] = |

MName: USEFS

Device Descriptor }/String Descriptor }/HID Descriptor }/r—\udio Descriptor }/MIDI Descriptor }/CDC Descriptor }/nduanoed }’ 4 »

X 5 - - HID Class Attributes
EI_JJI Descriptor Roat

= E Device Descriptor Descriptor Type: Report -
El-a Corfiguration Descriptor Gy Code:

El{ﬁ Interface Descriptor

HID Report: Generic HID -

d Endpoint Descriptor

Report Descriptor “ Descriptor Type” “ Report”
/ “ Country Code” “ Not Supported”
“ HID Class Descriptor” “ HID Report Descriptor”
“ HID Report” “ HID Report Descriptor” “ Generic HID”
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3. Descriptor Endpoint Descriptor 23 Endpoint Attributes

G Endpoint Number EP1
G Direction OUT

G Transfer Type INT

G Interval 10

G Max Packet Size 64

23. USBFS 1

Configure "USBFS’ (2] = |

MName: USBFS

Device Descriptor I/-String Descriptor I/HID Descriptor }/-Audio Descriptor }/-MIDI Descriptor }/-CDC Descriptor ]/-Advanced ]’4 4

X 5 T E T Endpoint Attributes
E‘J Descriptor Root Endpoaint Number: EP1 =
E|E| Device Descriptor
B{ﬁ Corffiguration Descriptor Direction: ouT -

El{ﬁ Interface Descriptor

Bgﬁ Alternate Setting 0 Transfer Type: INT A
HID Class Descriptar Interval (ms): 1 =
Endpoirt Descriptar
.-{gll Endpoirt Descriptor Max Packet Size: 64 3

EP “ out” USB IN OUT
USB

“ Endpoint1” EP1 “ ouTt”
HID INT
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4., EP2
IN 24
G Endpoint Number EP2
G Direction IN
G Transfer Type INT
G Interval 10
(G Max Packet Size 64
24. USBFS 2
Configure 'USBFS’ (?] & ]
Name: USBFS
Device Descriptor I/String Descriptor }/HID Descriptor I/-Audio Descriptor }/-MIDI Descriptor I/CDC Descriptor }/Advanced ]’4 [ 4
X 5 M E M Eodpoint Attdbndes
E|._,_'|]I Descriptor Root Endpaint Mumber: EPZ
ElEI Device Descriptor
B{ﬁ Configuration Descriptor Direction: I
B{ﬁ Interface Descriptor ]
El-a Altemiate Setting 0 Transfer Type: INT
; HID Class Descriptar Interval {ms): 1
Endpoint Descriptor
Endpoint Descriptor Max Packet Size: 64
5. Apply OK
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-
B B 0 Bootloader
Bootloader Bootloadable
B.1
Bootloader Bootloadable PSoC
Creator
PSoC
PSoC PSoC
Bootloader Bootloadable SRES
PSoC PSoC
B.2 PSoC3 PSoC5LP 110
AN61290 PSoC 3 PSoC 5LP AN60616 PSoC3 PSoC 5LP
PSoC 5LP I/O 2 PSoC4 L
110
2. PSoC3 PSoC5LPI/O
IMO IMO
110 12 MHz 48 MHz
SRES 40 ps 110
NVL NVL ~12 ms ~4 ms
110
110 PSoC Creator n/a 8
main() n/a
110
PSoC3 PSoC5LP NVL PSoC Creator NVL
A IO Reset
A NVL  System DWR
NVL Bootloadable NVL DWR
Bootloader DWR
/0
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25 PSoC 3 PSoC 4 L PSoC 5LP
AN60616 PSoC3 PSoC5LP

25.

«&— Hardware Startup —ég&Firmware Startup————
€— Reset %E& Boot -9!

&——— CPU halted Q%CPU Specific );( Main.c

Source File
éCyFltter cfg.c>i

Reset Released

e

.

-« — Hardware Startup Firmware Startup i
No CPU KeilStart. A51 & Main.c — -+
execution i
Configure H Clear ] DMAC H
GB&?E}L;% er—)& Clear SRAM —>=e,DATAe & CyFitter_cfg.c 95-— configuration
;( CyFitter cfg.c )
Register DSI config, Digital array, Analog set
: < initialization :e Digital routing %@ ClockSetup() %: default > :
B.3
uDB uDB
SC/ICT PSoC 3 PSoC 5LP CTBm PSoC 4L
DMA DFB TCPWM
I’C USB CAN ADC DAC IMO
110
NVL
25 main()
B.4
Bootloader
PSoC Creator PWM
DMA
Bootloadable Bootloader
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Bootloader Bootloadable 3
3. PSoC I/O
110
PWM 100%
NVL PWM 100%
PSoC Creator PWM 100%
PWM
Main() PWM_Start() PWM PWM
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C Co API

cybtldr_api2.c / .h

API
cybtldr_api.c / .h API

cybtldr_api.c / .h
API

API GUI  Bootloader

Bootloader API
4 API

4.cybtldr_api.c /.h

CyBtldr_StartBootloadOperation

Enter Bootloader

ID

Bootloader

CyBtldr_ProgramRow Get Flash Size
ID Bootloadable
Bootloadable
Send Data

Program Row

CyBtldr_VerifyRow ID
Verify Row
CyBtldr_EraseRow ID
Erase Row
CyBtldr_EndBootloadOperation Exit Bootload
cybtldr_command.c / .h
API cybtldr_api.c/ .h API
Enter Bootload CyBtldr_StartBootloadOperation() API

CyBtldr_CreateEnterBootloadCmd()

cybtldr_parse.c / .h
.cyacd

cybtldr_utils.h
Bootloader

Bootloadable
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AN73503 8 PSoC® USB HID Bootloader

002-11095
ECN
had 5169934 RZZH 03/11/2016 Rev** 001-73503 Rev*l
*A 5814739 | AESATMP8 | 07/13/2017
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PSoC®
ARM® Cortex” cypress.com/arm PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6

cypress.com/automotive

cypress.com/clocks | WICED loT | | | | |
cypress.com/interface
cypress.com/iot

cypress.com/memory cypress.com/support

cypress.com/mcu
PSoC cypress.com/psoc
IC cypress.com/pmic
cypress.com/touch
USB cypress.com/usb

cypress.com/wireless

A,

Cypress Semiconductor
S CYP R E s S 198 Champion Court
‘ San Jose, CA 95134-1709

> EMBEDDED IN TOMORROW"™

2011-2017 Spansion LLC i 0
i o
1
2
fi o}
Spansion Spansion WICED PSoC CapSense EZ-USB F-RAM Traveo

cypress.com
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