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The KitProg2 is an onboard programmer/debugger with USB-UART, USB-12C and USB-SPI Bridge
functionality. It is an update to the existing KitProg used for programming and debugging the target device. The
KitProg2 is integrated onto most PSoC® development kits. This user guide provides comprehensive information
on how to use the KitProg2 with PSoC development kits. Figure 1-1 shows the KitProg2 ecosystem. The
Cypress PSoC 5LP device is used to implement the KitProg2 functionality.

Figure 1-1. KitProg2 Ecosystem
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KitProg2 is an enhancement over KitProg. It follows the dual-image bootloading approach; the
KitProg2 firmware is the first image and a custom application can be loaded as a second image. To
learn more about the concept of dual-image bootloading, refer to application note AN73854 —
PSoC 3, PSoC 4, and PSoC 5LP Introduction to Bootloaders.

Figure 1-2. KitProg2 Dual-Image Bootloader Architecture

Custom Application
Image

KitProg2 Image

KitProg2 Bootloader

flash
address 0

Figure 1-2 shows the KitProg2 flash architecture based on the concept of dual-image bootloading. If
you are building custom applications for PSoC 5LP in KitProg2, only the ‘Custom Application Image’
flash area can be bootloaded with the corresponding cyacd file. The KitProg2 image cannot be boot-
loaded. It can only be restored to factory settings as described in Restore PSoC 5LP Factory Pro-
gram Using PSoC Programmer on page 74.

The KitProg2 image contains SWD, CMSIS-DAP, and Mass Storage Programmer functionality to
program a target PSoC, and USB-UART/USB-I12C/USB-SPI Bridge functionality. The custom appli-
cation image can be any application that PSoC 5LP can execute. To create custom applications,
refer to the Developing Applications for PSoC 5LP chapter on page 58.

KitProg2 User Guide, Doc. # 002-10738 Rev. *| 6
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1.1 Switching between KitProg2 Modes

There are three types of kits that use KitProg2 programmers. These are: (1) prototyping kits (also
known as stamp boards) which have a single mode switch and a single amber status LED; (2) devel-
opment Kits (also known as pioneer kits) which have a single mode switch and 3 status LEDs; and
(3) development kits which have two mode switches and three status LEDs.

Figure 1-3 shows how to switch between modes in KitProg2. Part (a) of Figure 1-3 is valid for all kits
with a single mode switch. This figure illustrates the switching workflow using the CY8CKIT-041-
40XX kit as an example, which has SW3 as the mode switch. Part (b) of Figure 1-3 is valid for all kits
with dual mode switches. This figure illustrates the switching workflow using the CY8CKIT-062 BLE
Pioneer Kit. In either case the input on the mode switch or switches is evaluated; depending on the
current mode of operation, the next mode of operation is ascertained.

On power-on reset or reset, PSoC 5LP enters bootloader entry mode. If the mode switch SW3 was
pressed while the USB connector was plugged in and then released, KitProg2 enters bootloader
mode. If the mode switch SW3 was not pressed, then depending on the current mode of operation,
PSoC 5LP will enter PPCOM mode, Mass Storage Programming/CMSIS-DAP mode, or the custom
application.

As illustrated in Figure 1-3 part (a) switching between KitProg2 and Mass Storage Programming/
CMSIS-DAP mode can be achieved by pressing and releasing the mode switch within five seconds.
Similarly, switching to the custom application from the PPCOM or Mass Storage Programming/
CMSIS-DAP mode can be achieved by pressing and holding the mode switch for more than five
seconds and then releasing. Switching from the custom mode back to PPCOM or Mass Storage
Programming/CMSIS-DAP modes is dependent on the custom application implementation.

In order to recognize the various state changes the Amber LED shows different effects. When in
KitProg2 Mode the Amber LED lights up, when in Mass Storage/CMSIS-DAP mode the Amber LED
turns off and when in bootloader mode the Amber LED shows a blinking effect.
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Figure 1-3. Switching between KitProg2 Modes
a) For Single Mode Switch Development Kits
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b) For Two Mode Switch Development Kits
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Note: In order to switch back from custom mode application to CMSIS-DAP/Mass Storage or
KitProg2 within the firmware, refer Developing Applications for PSoC 5LP on page 58.

Note: After pressing and releasing the mode switch, it may take a few seconds for the kit to re-enu-
merate in the new mode. While enumeration is taking place, none of the status LEDs will be ON.
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1.2 Acronyms
Acronym Definition
BCP Bridge Control Panel
BLE Bluetooth Low Energy
CMSIS-DAP Cortex Microcontroller Software Interface Standard Debug Access Protocol
GPIO General-Purpose Input/Output
HID Human Interface Device
12C Inter-Integrated Circuit
IDE Integrated Development Environment
JTAG Joint Test Action Group
LED Light-Emitting Diode
MISO Master-In-Serial-Out
MOSI Master-Out-Serial-In
NVL Non Volatile Latch
PC Personal Computer
PPCOM PSoC Programmer Component Object Module
PSoC Programmable System-on-Chip
RAM Random Access Memory
ROM Read-Only Memory
SCB Serial Communication Block
SCL Serial Clock Line
SDA Serial Data Line
SPI Serial Peripheral Interface
SWD Serial Wire Debug
UART Universal Asynchronous Receiver Transmitter
ubB Universal Digital Block
USB Universal Serial Bus
XRES External Reset
KitProg2 User Guide, Doc. # 002-10738 Rev. *| 9
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Table 2-1 lists the development kits that use the KitProg2. Table 2-2 lists the prerequisite Cypress
software needed to use the KitProg2.

Table 2-1. Development Kits Supported by KitProg2

Development Kits Target Device K:;F;?S:veirt]:l?:;d
CY8CKIT-041-40XX PSoC 4 S-Series Pioneer Kit PSoC 4000S Single Switch
CY8CKIT-041-41XX PSoC 4100S Pioneer Kit PSoC 4100S Single Switch
CYB8CKIT-048 PSoC Analog Coprocessor Pioneer Kit | PSoC Analog Coprocessor | Single Switch
CYB8CKIT-145-40XX PSoC 4 S-Series Prototyping Kit | PSoC 4000S Single Switch
CY8CKIT-146 PSoC 4200DS Prototyping Kit PSoC 4200DS Single Switch
CYB8CKIT-147 PSoC 4100PS Prototyping Kit PSoC 4100PS Single Switch
CY8CKIT-149 PSoC 4100S Plus Prototyping Kit PSoC 4100S Plus Single Switch
CYB8CKIT-062 BLE Pioneer Kit PSoC 6 Dual Switch
CY8CKIT-062-WiFi-BT PSoC 6 WiFi-BT Pioneer Kit | PSoC 6 WiFi-BT Dual Switch

Table 2-2. Prerequisite Software for KitProg2 Operation

Functionality

Pre-requisite Software

Download Link/Remarks

Programmer

PSoC Programmer

WWW.Cypress.com/psocprogrammer

Debugger

PSoC Creator

Www.cypress.com/psoccreator

USB-12C Bridge

Bridge Control Panel (BCP)

Installed along with PSoC Programmer

USB-SPI Bridge

Bridge Control Panel (BCP)

Installed along with PSoC Programmer

USB-UART Bridge

Terminal Emulator Program

Any terminal emulator program can be used such as
HyperTerminal (available as part of Microsoft Windows
XP installation) or PuTTY (available on www.putty.org)

KitProg2 User Guide, Doc. # 002-10738 Rev. *I|
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Ecosystem

KitProg2 supports different speeds for communication interfaces. Table 2-3 summarizes the
KitProg2 operating modes.

Table 2-3. KitProg2 Operating Modes

Functionality Supported Speed Units
Programmer 1.6 MHz
USB-UART Bridge | 1200, 2400, 4800, 9600, 19200, 38400, 57600, and 115200 Baud
USB-I12C Bridge 50, 100, 400, 1000 kHz
USB-SPI Brdige 50-6000 kHz

This document assumes that you know the basics of using PSoC Creator™. If you are new to PSoC
Creator, refer to the documentation in the PSoC Creator home page. You can also refer to the follow-
ing application notes to get started with PSoC devices:

m Getting Started with PSoC® 4

m Getting Started with PSoC® 4 BLE
m Getting Started with PSoC® 5LP
m Getting Started with CapSense®

KitProg2 Use Guide, Doc. # 002-10738 Rev. *I
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This section explains how the KitProg2 programmer/debugger is integrated onto the PSoC develop-
ment kits. The KitProg2 supports the development kits listed in Table 2-1 on page 10. This section
uses the PSoC 4 S-Series Pioneer Kit as an example.

KitProg2 uses two types of programming/debugging interfaces — PPCOM and CMSIS-DAP. The
PPCOM interface supports Cypress tool chains such as PSoC Creator and PSoC Programmer. The
PPCOM interface provides additional options such as programming NVLs, which are not available
via a standard CMSIS-DAP interface.

CMSIS-DAP is an alternative programming/debugging interface in which the KitProg2 can be used
with third-party tool chains to program/debug the target. This mode is selected when you press and
release the mode switch for less than two seconds.

The amber status LED stays ON if the KitProg2 is in PPCOM interface mode and it turns off at a rate
of 1 Hz if the KitProg2 is in CMSIS-DAP/Mass Storage Programming mode.

Refer to Switching between KitProg2 Modes on page 7 to understand the behavior of the status
LED.

Note: PPCOM is the abbreviation for PSoC Programmer Component Object Module. It is the pro-
gramming/debugging interface provided in Cypress’ PSoC Creator and PSoC Programmer.

3.1 KitProg2 Driver Installation

The kit is powered from a computer over the USB interface. It enumerates as a composite device.
The USB drivers required for enumeration are part of the kit installer and should be appropriately
installed for correct operation.

Figure 3-1 shows the driver installation in PPCOM programming mode and Figure 3-2 shows the
driver installation in CMSIS-DAP programming mode.

Figure 3-1. KitProg2 Driver Installation in PPCOM Programming Mode
_'_J Driver Software Installation ﬁ

Your device is ready to use

USE Composite Device o Ready to use
USE Input Device of’Readyto use
KitProg2 USB-UART (COMS0) +f Ready to use

Close
4
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Figure 3-2. KitProg2 Driver Installation in CMSIS-DAP Programming Mode

- —
| Driver Software Installation = M
Your device is ready to use
USE Composite Device J Ready to use
USE Input Device q/Ready to use
USE Mass Storage Device q/Readyto use
(| CYPRESS KitProg USE Device JReady to use
-

i
| == — == —

3.2 Programming Using PSoC Creator

1. Connect a USB cable to the USB connector, J6, as shown in Figure 3-3. If you are connecting the
kit to your PC for the first time, it enumerates as a USB composite device and installs the required
driver software.

2. Verify the KitProg2 is in PPCOM mode (Amber LED is ON). See Switching between KitProg2
Modes on page 7 for details.

Figure 3-3. Connect USB Cable to J6 (Pioneer Kits)

3. Launch PSoC Creator from Start > All Programs > Cypress > PSoC Creator <version> >
PSoC Creator <version>.

4. Select File > Open > Project/Workspace in PSoC Creator and browse to the desired project.
You may also select File > Code Example to browse through a library of existing example proj-
ects. See PSoC Creator User Guide for details.

KitProg2 User Guide, Doc. # 002-10738 Rev. *I| 13
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KitProg2 Mode Programmer and Debugger

5. Select Build > Build Project or press [Shift] [F6] to build the project, as shown in Figure 3-4.

Figure 3-4. Build an Example Project

—_—

[*%] Build CYSCKIT_041_Proximity_Sensing

Shift+F6

— Clean CYBCKIT_041_Proximity_Sensing

—

£

3| {5 Clean and Build CYSBCKIT_041_Proximity_Sensing

j Generate Application
in ;] Generate Project Datasheet

6. If there are no errors during build, program the PSoC 4000S device on the kit by choosing Debug
> Program or pressing [Ctrl] [F5], as shown in Figure 3-5.

Figure 3-5. Programming Device from PSoC Creator

Debug | Tools Window Help

Windows 4 J
% Program Ctrl+F5 HI
3% Select Debug Target...
#% Debug F5
#% Debug without Programming  Alt+F5
[ Attach to Running Target...
[J Toggle Breakpoint F9
New Breakpoint 4
-
J
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7. If the device is already acquired, programming will complete automatically — the result will appear
in the PSoC Creator status bar at the bottom left of the screen. If the device is yet to be acquired,
the Select Debug Target window will appear. Select KitProg2/<serial number> and click the
Port Acquire button, as shown in Figure 3-6.

Figure 3-6. Port Acquire

SR
KitProg2/1D1A18EBD2105400

POWER =3
VOLTAGE_ADC = 4812
FREQUENCY = 2000000
PROTOCOL = SWD

Select Debug Target

KitProg2 Version 0.07 [HW Rev.0x01]

8. After the device is acquired, it is shown in a tree structure below the KitProg2/<serial number>.
Click the Connect button and then OK to exit the window and start programming, as shown in
Figure 3-7.

Figure 3-7. Connect Device from PSoC Creator and Program

-5 KitProg2/1D1A13ER02105400 PSoC 40005 CY3CAD45AZ1-5413
*  PSaC 40005 CYBCADA5AZI-5413 PSaC 40005 (ARM CMO-+)

Silicon |D: Gx0BC 11477
Cypress ID: e 150111A9
Rewision: PRODUCTION

Target unacquired

Show all targets
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3.3 Debugging Using PSoC Creator

To debug the project using PSoC Creator, follow steps 1 to 5 from section Programming Using PSoC
Creator on page 13. Then, follow these steps:

1. Click the Debug icon or press [F5], as shown in Figure 3-8. Alternatively, you can select Debug
> Debug. This programs the device and starts the debugger.

Figure 3-8. Debug Option in PSoC Creator

Debug | Tools Window Help

Windows »
%8 Program Ctrl+F5
3 Select Debug Target..
#% Debug F5

ﬁ Debug without Programming  Alt+F5
% Attach to Running Target...

[ Toggle Breakpoint Fo
New Breakpoint »

2. When PSoC Creator enters the Debug mode, use the buttons on the toolbar or keyboard short-
cuts to debug your project.

For more details on using the debug features, refer to the PSoC Creator Help. Select Help >
PSoC Creator Help Topics in the PSoC Creator menu. In the PSoC Creator Help window,
locate Using the Debugger section in the Contents tab, as shown in Figure 3-9.

Figure 3-9. Using the PSoC Creator Debugger

T3 Pl Conmnr by

. F
Using the Debugger

Th PSoC Conman Dbagger Bhows v b olibbmn e s baver behuawias of yous [ s debnmans s Bl of WSt smors

e [ em Doag Bues bt Da i Heb
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Programming Using PSoC Programmer

PSoC Programmer (3.24.2 or later) can be used to program existing .hex files into the kit. To do this,
follow these steps.

1.

Connect the kit to your PC and open PSoC Programmer from Start > All Programs > Cypress >
PSoC Programmer <version> > PSoC Programmer <version>.

. Click the File Load button at the top left corner of the window. Browse to the desired .hex file and

click Open. For PSoC 4000S devices, the .hex file is located at:
<Project Directory>\<Project Name.cydsn>\CortexMOp\<Compiler Name and
Version>\<Debug> or <Release>\<Project Name.hex>

. Click the KitProg2/<serial number> in the Port Selection list to connect the kit to your com-

puter.
Click the Program button to start programming the kit with the selected file.

Note: If the .hex file does not match the selected device, PSoC Programmer will display a device
mismatch error and terminate programming. Ensure that you have selected the correct .hex file.

When programming is completed successfully, indicated by a PASS message on the status bar,
the kit is ready for use. Close PSoC Programmer.

Updating the KitProg2 Firmware

The KitProg2 firmware generally does not require any update. If an update is required, then PSoC
Programmer will display a warning message when the kit is connected to it, as shown in Figure 3-10.

Figure 3-10. KitProg2 Firmware Update Warning

B WARNING! i

This programmer is currently out of date.

To vpdate the fimware please navigate to the
Lkilities Tab and press the Update Fmware
button

Do not show this message again QK
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Click OK to close the window. On closing the warning window, the Actions and Results window
displays: “Please navigate to the Utilities tab and click the Upgrade Firmware button”, as shown in
Figure 3-11.

To update the KitProg2, go to the Utilities tab on PSoC Programmer and click Upgrade Firmware,
as shown in Figure 3-11.

Figure 3-11. Upgrade Firmware in PSoC Programmer
— e = e —— [P

PSoC Py
% Pso rogrammer -

File View Options Help
~ AR O B0
Port Selection 4p | Programmer || Utilities I JTAG |
B KitProg2/0BOC05B3031054
Click to upgrade connected device's fimware
Il Click to erase user specific flash block

Device Family
CYBCAD-S

Device
CYBCA045471-5413

Actions Results

Please navigate to the Utilities tab and click the Upgrade
Firmware button

Port d with

: Wz;i?;:n:t ::39:31 BM EitProg2 wersion Expecting 1.01, but found 1.00.
| |Cpening Poxrt at 3:39:28

|

BM

Connected at 3:39:28 PM KitProg2/0B0OC0O5B303105400

For Help, press F 1 ey Sl Powered | Commected |
.

— = e e — e e

b
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On successful upgrade, the Actions and Results window displays the firmware update message with
the KitProg2 version, as shown in Figure 3-12.

Figure 3-12. Firmware Updated in PSoC Programmer
r # DPSoC Programmer - E@g1

File View Options Help

@ s0cehBDLB

I Port Selection 4p | F‘rogrammer| Utilities | JTAG |

|i KitProg2/042116F 7000454(
Click to upgrade connected device's fimware
Click to erase user specific flash block

Device Famity

CYBCAlec-5 -

Device

CYBCAD45AZ1-5413 - KitProg2 firmware version
Actions Results

KitProg2 Version 1.01| [HW Rewv.0x01]

Firmware Update Finished
at 1:30:02 PM

Succeeded KitProg2 firmware upgrade message
Verifying...
Upgrading. ..

Initializing...

Firmware Upgrade Started
at 1:29:45 PM

Firmware Upgrade

Reguested at 1:2%9:45 PM

For Help, press F1

e PASS | Powered | Comnected
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This section explains how the CMSIS-DAP programmer/debugger is integrated onto the PSoC
development kits. The KitProg2 supports the development kits listed in Table 2-1. This section uses
the PSoC 4 S-Series Pioneer Kit as an example.

The KitProg2 programmer and debugger (PPCOM), KitProg2 USB-12C Bridge, and KitProg2 USB-
UART Bridge functionalities are not available in this configuration.

CMSIS-DAP is an alternative programming/debugging interface in which the KitProg2 can be used
with third-party tool chains to program/debug the target. This mode is selected when you press and
release the mode switch for less than two seconds.

The amber status LED stays ON if the KitProg2 is in PPCOM interface mode and it turns off at a rate
of 1 Hz if the KitProg2 is in CMSIS-DAP/Mass Storage Programming mode.

Refer to Switching between KitProg2 Modes on page 7 to understand the behavior of status LED.

Programming and Debugging using pVision

CMSIS-DAP mode can be used for programming from many third party IDEs. As an example, the
steps to program using pVision are shown below.

To use KitProg2 in CMSIS-DAP mode to program using pVision, do the following:
1. Connect the kit to PC and enter into CMSIS-DAP mode. To enter into CMSIS-DAP mode, refer
Switching between KitProg2 Modes on page 7.

Note: The KitProg2 should be in the CMSIS-DAP programming mode (press mode switch SW3
on CY8CKIT-041-40XX for less than two seconds to change modes). In this mode, the amber
LED switches OFF.

Note: in KitProg2 1.04 version, this LED will show breathing effect in Mass Storage or
CMSIS-DAP mode.
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2. Open the project in PSoC Creator and build the project. Right-click the project in the Workspace
Explorer and select Export to IDE, as shown in Figure 4-1.

Figure 4-1. Export to IDE
B

Workspace 'CapSense_LowPower' (1 Projects)

=kl

Set As Active Project

Add ’

=Y
| |¥3) Build CapSense_LowPower

=+ = Clean CapSense_LowPower

Clean and Build CapSense_LowPower

EH
Update Components...

E3! Copy Ctrl+C
4 Paste TR
Save CapSense_LowPower As

Remgve From Workspace
Rename F2

Unload Project

Dependencies...
Build Order...
Device Selector...

Archive Workspace/Project...
Export to IDE (CapSense_LowPower)...

Proiect Resources

2 [

3. Select the IDE as shown in Figure 4-2.
Figure 4-2. Select IDE
IDE Export Wizard - CapSense_LowPower IR

Welcome to the IDE Export Wizard

Exporting a project to an extemnal |DE allows you to develop fimmware
{including programming and debugging) in your IDE of cheice.
Export to:

) @ Eclipse

@ ﬁ IAR Embedded Workbench for ARM

) WAl Generated CMSIS-Pack (Beta)

Ta continue, click Mext.

[ te> J[ cmod [ e
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4. Select the tool chain as shown in Figure 4-3.

Figure 4-3. Select Tool Chain

IDE Export Wizard - CapSense_LowPower

Select Toolchain
Choose the desired tool chain to build with in pYision

Select target toolchain: | ARM MDK Generic -
A.F{M MO K Generic I

ARM GCC Generic

cBack || Nea> || cancel || Heb !

5. Select the project files as shown in Figure 4-4. The next window that appears is Review export

details. Click Export.
Figure 4-4. Select Project Files

(2

-
IDE Export Wizard - CapSense_LowPower

Application Files
Select the files you wish to export. They will be added to the pVision project.

ISdedAII Unselect All

Name Path
[¥] main.c G:\Projects\Kit_Prog'\Projects\Design01\CapSense_LowPower cydsn‘\mai

! [V] cyapicalbacksh G:\Projects\Kit_Prog\Projects\Design01\Cap Sense_LowPower cydsn‘cyz

1L}

6. Open the pVision project in the pVision IDE tool. Keil pyVision version 4.74.0.22 is used in this
illustration. Build the project in pVision.
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7. Open the PSoC Programmer installation folder and look for the path

Programmer\3rd Party Configuration Files\CY8C40xx\Prog Algorithm.

Note: The default path location of PSoC programmer installation folder is

C:\Program Files (x86)\Cypress\Programmer.

8. Copy the CY8C40xx.FLM file to the \ARM\ F1ash folder inside the installation directory of Keil

pVision. This will typically look similar to: C: \Kei1\ARM\Flash\
9. Select Project > Options for Target “project_name”.

Figure 4-5. Option for Target in pVision

'rog\Projects\Design01\CapSense_LowPower.cydsn\CapSense_LowPower.uvproj - pVisiond

Flash Debug Peripherals Tools SVCS Window Help
| New pVision Project...

MNew Multi-Project Workspace...

Open Project...

Save Project in pVisiond format

Close Project

Export
Manage

Select Device for Target "Cap5ense_LowPower ...

Remove Item

|£'f< Options for Target ‘CapSense_LowPower ...

Alt+F7 |

L e

10. Make sure to set appropriate values for ROM and RAM areas of the target device as shown in

Figure 4-6.
Figure 4-6. Target Tab

0 oo o e SN

Device Target | Output | Listing | User | C/Co+ | Asm | Linker | Debug | Utities |

Cypress CYBC4045A71-5413 |

Xal (MHz): [16.0
Operating system: Inone E‘ ™ Use Cross-Module Optimization
System-Viewer File (.Sfr): ¥ Use MicroLIB [ Big Endian

I Use Custom SVD File

r~ Read/Only Memory Areas
default  off-chip Start

ROM1: |

ROMZ: ]

ROM3: |

an-chip

IROM1: |00 |(x4000

IROMZ: J |
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11. Select the Utilities tab and select CMSIS-DAP Debugger, as shown in Figure 4-7.
Figure 4-7. Utilities Tab in pVision.

(T ——)

Device | Target | Output | Listing | User | C/Co | Asm | Linker | Debug Dhites |

-Configure Flash Menu Command -
& Use Tanget Driver for Flash Programming [~ Use Debug Driver
[CMSIS-DAP Debugger =] setings | ™ Update Target before Debugging
_ [ULINK2/ME Cortex Debugger —_—
i Fie: | G elaris ICDI | e |
Signum Systems JTAGjet

C Use Baerl J-LINK / J-TRACE Cortex

Command:|c;
o o pLekick Debugoe
'“ ‘el

Configure Image File Processing (FCARM):
Qutput File: Add Output File to Group:

Generated_Header |
Image Files Root Folder: | ™ Generate Listing

12. A programming algorithm must be added in the IDE to program PSoC 4. Click the Settings
option. The Cortex-M Target Driver Setup window will open as shown in Figure 4-8. Go to the
Flash Download tab and click the Add button as shown in Figure 4-9. Select the option corre-
sponding to PSoC 4 in the programming algorithm.

Figure 4-8. Cortex-M Target Driver Setup

LA Options for Target 'CapSense_LowPower' l &8 ]
Cortex-M Target Driver Setup = % & e e e [
Debug| Flash Download
— Download Functi_on RAM for Algorithm
LOAD o i ¥ Program
¥ ¢ I~ Verfy Start: 20000200 Size: [(x0600
" DonctEmse  |¥ Resetand Run

P ing Algorithm

Description | Device Size | Device Type I Address Range
CYBC40e: (16kB) Fash 16k On-chip Flash 00000000H - DODO3FFFH

Start: |

Remowve I

=]
o |

KitProg2 User Guide, Doc. # 002-10738 Rev. *I| 24



A
W

N 4

CYPRESS

EMBEDDED IN TOMORROW™

CMSIS-DAP Mode Programming and Debugging

Figure 4-9. Flash Download Tab in Target Driver Setup

(% Use Target Driverfor Flash Programming [~ Use Debug Driver
ICMSIS-UAF‘ Debugger *VI Settings | ™ Update Target before Debugging
A} \FLASH ini
j Ini Fie in == |
Cortex-M Target Driver Setup
Debug Flash Download |
r~ Download Function — 1~ RAM for Algorithm —
LOAD " Erase Ful Chip |V Program
F3 ¢ EmseSectons [ Vedy Start: [2<20000200  Size: [0<0600
" DonctErase [ Reset and Run

- Programming Algorithm

Add Flash Programming Algorithm

| Fash Size | Device Type | Origin
ATSAMR21 128¢<B Flash 128k Onchip Flash  MDK Core
ATSAMR21 256kB Flash 256k Onchip Flash ~ MDK Core
ATSAMR21 64kB Flash 64k Onchip Flash ~ MDK Core
CC25380 128 KB 128k Onchip Flash ~ MDK Core
L] CC2538c 256 KB 256k On-chip Flash MDK Core
MOK Caza

B s
CY8C4Dox (168<B) Flash

CYEC5oc Configuration 32k Onchip Aash  MDK Core
CY8C 500 CFG NVL 4B On<chip Flash ~ MDK Core
CY8C5cec EEPROM .3 Onchip Aash  MDK Core
CY8C 5o Aash Protection 2568 On<chip Alash ~ MDK Core
CY8CScoc WO NVL 4B On<chip Alash ~ MDK Core
I_E_FMZ'I\Z Gecko,/Tinv Gecko 128k On-chio Flash MDK Core
< e
|C:\Kd\kRMM\CYm.FLM

13. Select the Debug tab. Make sure that KitProg2 is listed in the CMSIS-DAP — JTAG/SW adapter.
Select the port as SW; the SW Device field will show IDcode as 0x0BB11477. Set the clock fre-
quency to 1MHz and the Reset option to VECTRESET as shown in Figure 4-10. Click OK and

program the device using the option Flash > Download.

Figure 4-10. Debug Tab in Target Driver Setup

Cortex-M Target Driver Setup = 8~ W wwe e

=

Debug | Fiash Dowrload |

—CMSIS-DAP - JTAG/SW Adapter — —SW Device

—
[keProg2CMsISDAP | ~] i [
ﬁ OXOBCT1477__ARM CorsSight SW-DP |

Serial No: [0BOCOSE3031054

SWDIO

Flmwa‘e\"enim:ll.ﬂ
¥ SW Potfsw | :: e [
Max Clock:[1MHz I+ | AL Device Name I
dd | Delete | | AP: |®c00
Connect: [Nomal =] Fteul-__l ¥ CacheCode | | I~ Verfy Code Download
¥ B s o ¥ Cacetiocy | | I~ Dowisdto s
o] o
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14. For debugging, go to the Debug tab and select the CMSIS-DAP Debugger as shown in

Figure 4-11.
Figure 4-11. Debug Tab in Options for Target
Options for Target
Deviee | Target | Output | Listing | User | C/Co+ | Asm |uum]
 Uss Simulator Settings | & Lkse: [CMSISDAP Debugger ~| Setngs |
™ Limit Speed to Real-Time Stellans ICDI
' TN, FTAREE oo
¥ Load Application at Startup [+ Run to main() ULINK Pro Cotes Dot b main()
Inttialization File: jalizatic NULink
| J Edt _] Edt... |
[V Breakpoints ¥ Tookox
W Watch Windows & Pedformance Analyzer e e
' Memory Display ¥ System Viewer ¥ System Viewer
CPUDLL: Parameter: Driver DLL: Parameter;
|5AFIMCM3.DI_L | |S.°.FIMCM3.DLL |
Dialog DLL: Parameler: Dialog DLL: Parameter:
|D.ARMCM1 DLL |pcum |TAFIMCMI.DLL |-pcr-|u-
OK |  Cacel |  Defauts | Heln

15. Selecting Debug > Start/Stop Debug Session will start the debug session. Note that the green
LED on the CY8CKIT-041-40XX blinks at an 8-Hz rate during the debug session.

Figure 4-12. Debug Session in pVision
glielvon o - [DEERICI3-8-3-8-| x-

Regten B Dmsnsemty
Fegee Vase OxO0O0FFEE 000D HOVE =0, x0
[ ] OuO0O0FFED 0000 HOVE 0, x0
Oud000FFE2 0000 MOVE 0, x0
OuS0O0FFrd 0000 HOVE 0, x0
CRDOO0TTTE 0000 WS . xl
‘
] startep Ol
N __initial &
LH
3
M ;<> Heap O
33 :  <o> Heag 3-0RFFFTTITT: 8>
M ;R
L1
3 Beap_Sime oo ORDOD0D000
L
0 ARFA  EEAF, NOINIT, READWRITE, ALIGN=3
" 41 _ heap base
.- 42 Eeap Menm SPACE  Eeap Sire
4 43 _ meap limae
= 1
s Trebse i
" Peck 16 FRESERVES
Saack NSP 47 s
18
19
L5] " r Table Mapped 0 at Reset
L
L+ AEEA RESET, DATA, RERDONLY
- s pr— a -
W rsien | Bnagiten Text idtor | Confgurasen wasrd |
Command o [ constack « Locaty
Cannot acoess Memory (# OxDO0OfEL4, Read, Acc Size: 2 Byie) = | Mame Location_.. Type

Cannot access Memory (# Ow0000f2f4, Read, Acc Size: 2 Byte)
Cannot sccess Memory (# Ow0000f2f4, Read, Acc Size: 2 Byte)
.
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The KitProg2 can act as a USB Mass Storage Programmer. CMSIS-DAP and Mass Storage modes
are the same modes though the method of programming is different. This is an alternative configura-
tion of KitProg2. The KitProg2 programmer and debugger (PPCOM), KitProg2 USB-12C Bridge,
KitProg2 USB-SPI Bridge, and KitProg2 USB-UART Bridge functionalities are not available in this
configuration.

5.1 Enter or Exit the Mass Storage Programmer Mode

Follow these steps to enter or exit the Mass Storage Programmer mode of KitProg2:

1. Connect the kit to the PC. Ensure that the amber status LED is ON and not blinking. See section
10.1 KitProg2 Status LED Indication on page 71 for details on the status LED indications. Amber
status LED ON indicates that the current configuration is KitProg2 Programmer and Debugger.

2. Press and release the mode switch within two seconds. The KitProg2 re-enumerates as a Mass
Storage Programmer/CMSIS-DAP programmer if the previous configuration is PPCOM program-
mer and debugger. The amber status LED stops glowing indicating that the kit is in Mass Storage
Programming/CMSIS-DAP programming mode.

3. The KitProg2 remains in the selected mode until you change the mode manually using the mode
switch. To exit the Mass Storage Programming mode, press and release the mode switch within
two seconds. The amber status LED is continuously ON, indicating that the KitProg2 is in the
KitProg2 Programmer and Debugger mode.

5.2 Programming Using the Mass Storage Programmer

Follow these steps to program the target device using the Mass Storage Programmer:

1. Enter the Mass Storage Programmer mode as explained in Enter or Exit the Mass Storage Pro-
grammer Mode on page 27. The KitProg2 is visible as a removable disk drive in the file explorer
of the PC, as shown in Figure 5-1.

Figure 5-1. KitProg2 Emulated as Mass Storage Device

4 Devices with Removable Storage (2)

&4 KitProg2 (E:)
LB DVD RW Drive (D2) =
== W 531 KE free of 651 KB
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2. Open the KitProg2 drive to view the STATUS. TXT file, as shown in Figure 5-2. Note that the file
extension . TXT is visible for the file only if it is enabled in your PC settings. The STATUS.TXT file
shows the current status of the Mass Storage Programmer.

Figure 5-2. STATUS.TXT in the KitProg2 Drive

|- » Computer » KitProg2 (E:)

= Share with = Bum MNew folder

inae Name Date modified Type Size
ktop | STATUS 5/22/2013 3:27 PM Text Document
viloads

3. Copy any PSoC 4000S device based project .hex file to the KitProg2 drive to begin programming.
Alternatively, you can drag and drop the .hex file onto the drive. The .hex file for a PSoC Creator
project is available in the following path:

<Project Directory>\<Project Name.cydsn>\CortexMOp\<Compiler Name and
Version>\<Debug> or <Release>\<Project Name.hex>

Figure 5-3. Copy .hex File to KitProg2 Drive

b+ KitProg2 (E)

- — -
- Burm Hew foider

Nare Date modified Type

STATUS 512 ZIPM  Test Docur
|1 CYBCKIT_041_CapSense 1/16/2016 427 PM__ HEX File

= Copying [ESHEEE x]

S

from Debug (G\Projects'iGt_ProgiProje.\Debug) te KitProg2 (E2)
Discovering iterms.

4. The green status LED on the kit blinks during the programming operation. It stays ON after the
programming operation completes successfully and the KitProg2 drive automatically removes the
copied file from the drive. Press [F5] in the file explorer to refresh the contents of the drive. This
will display only the STATUS.TXT file in the KitProg2 drive.

Note: For prototyping kits the amber LED blinks during the programming in Mass Storage mode.

For more information on switching of modes in prototyping kits, refer Switching between KitProg2
Modes on page 7.

5. Open the STATUS.TXT file to view the status of the programming operation, as shown in
Figure 5-4.

Figure 5-4. Status Displayed in KitProg2 Drive after Programming

1 v KitProg2 (E)

- Print Burn Mew folder

MName Date modified Type Size

= STATUS 5/22/2013 3:27 PM Text Document 1KB
| STATUS - Notepad [E= e
[ File Edit Format View Help |
t%/press KitProg2 Mass Storage Programmer. -
Click the mode switch button (Sw2) to exit Mass Storage mode.

NOTE: Only P5oC4 Families are supported in this version.
STATUS: The HEX file was programmed successfully!
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Frequently Asked Questions on KitProg2 Mass Storage
Programmer

1.

What are the Cypress kits supported by the KitProg2 Mass Storage Programmer?
The KitProg2 Mass Storage Programmer supports all the kits mentioned in Table 2-1 on page 10.

Note: Newer kits which are not listed in the table can be explored in Cypress website http:/
WWW.Cypress.com.

What are the operating systems supported by KitProg2 Mass Storage Programmer?

The KitProg2 Mass Storage Programmer works on Microsoft Windows (XP or later) and Apple
Mac operating systems (OSX or later). The KitProg2 Mass Storage Programmer is currently not
supported on Linux operating systems.

What happens if | copy an incorrect .hex file to the KitProg2 drive?

If you copy a .hex file with invalid data (such as incorrect silicon ID and incorrect checksum), the
KitProg2 Mass Storage Programmer attempts a programming operation and generates an error
indicating which step of the programming operation has failed in the STATUS. TXT file.

If you copy a .hex file which corresponds to any other device, the KitProg2 Mass Storage Pro-
grammer does not attempt a programming operation and generates an error indicating that the
copied file is not a valid .hex file in the STATUS. TXT file.

If you copy any file other than the ones specified above, and the file size does not exceed the
KitProg2 drive size, the file will be visible in the KitProg2 drive until the drive is removed from the
PC. Note that the file is not actually copied to the KitProg2 drive. Delete these files before
attempting to program a new .hex file.

Why does my operating system display the “Disk Not Ejected Properly” pop-up after every pro-
gramming operation in KitProg2 Mass Storage Programmer mode?
The KitProg2 Mass Storage Programmer temporarily ejects two seconds after the programming

operation. This can also cause the file explorer window of the KitProg2 drive to close after pro-
gramming operation in some operating systems.

Is it possible to program an external PSoC other than the one on the kit using the KitProg2 Mass
Storage Programmer?

Yes. You need to remove several onboard zero-ohm resistors to disconnect the onboard target
device. See the documentation for the kit that you are using for details.

Can | use .hex files generated by any other IDE other than PSoC Creator to program the PSoC
4000S using KitProg2 Mass Storage Programmer?

Yes. You can use the .hex file generated by an external IDE such as Eclipse, IAR, or Keil pVision
which supports PSoC 4 devices, to program using the KitProg2 Mass Storage Programmer.

. Why does the programming time for different files vary?

The KitProg2 Mass Storage Programmer intelligently programs only the flash rows with non-zero
data. Depending on the contents of your project, the programming time may take up to 30
seconds.
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The KitProg2 can act as a USB-UART Bridge. This feature of the KitProg2 is useful to send and
receive data between the Cypress device on the kit and a PC. For example, in the PSoC 4 S-Series
Pioneer Kit, the KitProg2 USB-UART can be used to print debug messages on COM terminal
software running on the PC.

This section demonstrates a method to create a PSoC 4 code example, which communicates with
COM terminal software using the KitProg2 USB-UART Bridge. This example uses Windows
HyperTerminal as the COM terminal software. If you have a Windows operating system that does
not have HyperTerminal, use an alternative terminal software such as PuTTY.

1. Create a new PSoC 4000S project in PSoC Creator, as shown in Figure 6-1. Select a specific
location for your project and name the project as desired. You must select the appropriate target
hardware (kit) for this project. This example uses CY8CKIT-041-40XX (PSoC 4000S device) as
the target hardware. Ensure that the Select project template option is set to ‘Empty schematic’.
This example uses PSoC 4000S as the target device and PSoC 4 S-Series Pioneer Kit as the tar-
get board.

Figure 6-1. Create New Project in PSoC Creator

Create Project - CYSCKIT-041-40XX (PSoC | % ]

Select project type
Choose the type of project — desian, library, or workspace.

Design project:
@ Target kit: CYBCKIT-041-4003 (PSalC 40005)
§ CYBCKIT-0471-403 (PSoC 40005)
() Target module: O AR I e ——

o - -B \Fhol. B
i _ CYSCKIT-D42-BLE (PRoC BLE)
() Target device:  cyack|T-042-BLE (PRoC BLE)
CYBCKIT-042-BLE (PSoC 4200 BLE)

(71 Library project CYBCKIT-044 (PSolC 4200M})
i CYBCKIT-048 (PSoC Analog Coprocessor)
() Workspace CYSCKIT-145-4033¢ (PRoC BLE)

CYBCKIT-145-40x (PSoC 40005)
CYBCKIT-146 (P5oC 4200M)
CYBCKIT-147 (PSoC 4100P5)

Next > ] l P—
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Create Project - Kit: CYSCKIT-041 (PSoC 40005) )

Select project template
(Choose a schematic template or star your design with a kit or example project.

Elcudemw
i snuo| | Choose from our lbrary of code examples.

%wm
= Start with typical MCU functions fike UART, ADC. etc.).

Empty schematic
Create a ful custom design by adding functionalty from the component catalog.

Create Project - Kit: CYBCKIT-041 (PSoC 40005) [EE==)

Create Project
Choose a name and location for your dasign.

Workspacs: [Cradeneww‘q)aw v]
Workspace name: CYBCKIT-041 U
Location: C:\Users\PSoC\Project -

Project name: CYECKIT_041_UART| !

E_ <o | oo [ o )

— e — 4
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2. Drag and drop a UART (SCB mode) Component from the Component Catalog (see Figure 6-2) to
the TopDesign. The Component Catalog is located along the right of the PSoC Creator window
by default. To configure the UART, double-click or right-click the UART Component and select
Configure, as shown in Figure 6-3.

Figure 6-2. UART Component in Component Catalog

IComponent Catalog (324 components) + 3 X
Search for... ﬂﬁ LHI

|~ Cypress | Defauit | _Off-Chip | 4P
[-_F_}gg Analog Primitives |_:|
#-8g CapSense

188 Communications —
--[¢] Bluetooth Low Energy (BLE) [v3.0]
.-[¢] CAN [v3.0]
(8§ CAN Controller Macro [v3.0]
E}m File System
g 12C
e 125
(9] LIN [v3.40]
#88 MDIO Interface
3_] Serial Communication Block (SCB) [v3.20]
B}ﬂ SMBus/PMBus Slave
@] Software Transmit UART [v1.50)

i--[¢] UART [v2.50] (2)

w8y USB
Figure 6-3. Open UART Configuration Window
2 -5'-?5%***'3. :
T # Cut Ctrl+X
: e Copy Ctrl+C
B Paste Ctrls
| X Delete Del
Select All Ctrl+A
Zoom »
Shape »
: I Configure...
Disable
J" Open Datasheet ...
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USB-UART Bridge

3. Configure the UART Component as shown in Figure 6-4, Figure 6-5, and Figure 6-6, and then

click OK.
Figure 6-4. UART Configuration Tab Window

r @ nd
c 'SCB_P4" IR
onfigure ]
MName: UART_1
/" Configuration | UART Basic | UART Advanced | Builtn 4

() Uncorfigured SCB
12

© EJX

© SPI

@ UART

oo | k]| o

Figure 6-5. UART Basic Tab Window

Baud rate (bps): 9600 »  Actual baud rate (bps). 9615

r ™
Configure 'SCB_PA" |2 ||
Name: JART_1
Configuration ” UART Basic | UART Advanced | Builtin 4 b

m
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Figure 6-6. UART Advanced Tab Configuration Window
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4. Select PO[4] for UART RX and POQ[5] for UART TX in the Pins tab of <Project Name>.cydwr, as
shown in Figure 6-7. This can be opened by double clicking on “Pins” under the “Design Wide
Resources”. The <Project Name>.cydwr file can be found in the Workspace Explorer window,
which is located along the left of the PSoC Creator window. Note that these pins are for the USB-
UART interface on the PSoC 4 S-Series Pioneer Kit. If you are using a different kit, refer to the
respective kit guide for the appropriate pins.

Note: UART RX and UART TX can be routed to any digital pin on PSoC 4 by using the UDB
implementation of the UART Component. Here, the SCB implementation of the UART is used,
which routes the pins to one of the specific set of pins supported by the device. This will vary
depending on the PSoC 4 device used.

Figure 6-7. UART Pin Assignment
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5. Place the following code in the main.c file. The code echoes any data received through the
UART.

Note: The main.c file can be found under Source Files on the Workspace Explorer window, which
is located along the left of the PSoC Creator window by default. Double-click on the file to open it.

6. Build the project by choosing Build > Build [Project Name] or pressing [Shift] [F6]. After the
project is built without errors and warnings, program the project (by choosing Debug > Program)
to the PSoC 4000S using KitProg2.

#include <project.h>
int main ()
{
uint8 ch;
Start SCB UART TX+RX operation */
UART 1 Start();
Transmit String through UART TX Line */
UART 1 UartPutString ("CY8CKIT-041 USB-UART");
for (;;)
{
/* Get received character or zero if nothing has been r ived yet
ch = UART 1 UartGetChar();
if (Ou != ch)
{
/* Send the data through UART. This function is blocking and waits
until there is an entry into the TX FIFO. :
UART 1 UartPutChar (ch);
}
}
}
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USB-UART Bridge

To communicate with the PSoC 4000S device from the terminal software, follow this procedure:

1. Connect the USB Micro-B cable to J6. The kit enumerates as a KitProg2 USB-UART, and is
available in the Device Manager under Ports (COM & LPT). A communication port is assigned
to the KitProg2 USB-UART, as shown in Figure 6-8.

Figure 6-8. KitProg2 USB-UART in Device Manager
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i 48 System devices
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2. Open HyperTerminal, choose File > New Connection, enter a name for the new connection, and
then click OK as shown in Figure 6-9. For PuTTY, double-click the PuTTY application and select
Serial under Category.

Figure 6-9. Open New Connection
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3. A new window opens, where the communication port can be selected. In HyperTerminal, select
COMXx (the specific communication port that is assigned to the KitProg2 USB-UART) in Connect

using and click OK, as shown in Figure 6-10.
In PUTTY, enter the COMx in Serial line to connect to. This example uses COM43.

Figure 6-10. Select Communication Port
HyperTerminal

[EER=C=)

-
Connect To

USB-UART Comm

Enter details for the phone number that you want to dial:
Country/region; | United States (1)
Area code:; 425

Phone number:

Copnect using: [COMA?. ] v]

Lok ]I

4. In HyperTerminal, select Bits per second, Data bits, Parity, Stop bits, and Flow control under
Port Settings and click OK (see Figure 6-11). Ensure that the settings are identical to the UART

PuTTY

USB-UART Bridge

&R PuTTY Configuration
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=} Terminal
Keyboard
Bell
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=1 Window
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Behaviour
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Configure the serial line
Speed lbaud) 9600

8
1

COM43
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Stop bits
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Blow control [onsxoFF  «|

(e ][ gonce

settings configured for the PSoC 4000S device.
In PUTTY, enter the Speed (baud), Data bits, Stop bits, Parity, and Flow control under

Configure the serial line.

Figure 6-11. Configure the Communication Port
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5. Enable Echo typed characters locally under File > Properties > Settings > ASCII Setup to
display the typed characters on HyperTerminal, as shown in Figure 6-12. In PuTTY, select Force
on under Terminal > Line discipline options to display the typed characters on PuTTY, as
shown in Figure 6-12.

Figure 6-12. Enable Echo of Typed Characters in HyperTerminal and PuTTY
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6. In PuUTTY, click Session and select Serial under Connection type. The Serial line shows the
communication port (COM43) and Speed shows the baud rate selected. Click Open to start the
communication, as shown in Figure 6-13.

Figure 6-13. Opening Port in PuTTY
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7. The COM terminal software displays both the typed data and the echoed data from the PSoC
4000S UART, as shown in Figure 6-14.

Note: The string “CY8CKIT-041 USB-UART” is transmitted when the kit is powered up or reset. If
you open the terminal window after the kit has been plugged in, you will not see this message.
Press the Reset button on the kit to see the message.

Figure 6-14. Data Displayed on HyperTerminal and PuTTY

%1 USB-UART Comm - HyperTerminal =
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KitProg2 User Guide, Doc. # 002-10738 Rev. *I| 40



/. USB-I12C Bridge

A,

ws CYPRESS

gg@p” EMBEDDED IN TOMORROW™

The KitProg2 serves as a USB-I2C Bridge that can be used to communicate with USB-12C software
running on a PC. For example, the KitProg2 USB-I12C Bridge can be used to tune the CapSense
Component on a PSoC device. This feature is applicable to all kits listed in Table 2-1 on page 10.
This section uses the PSoC 4 S-Series Pioneer Kit as an example to demonstrate the KitProg2
USB-I2C Bridge functionality. The following steps describe how to use the USB-12C Bridge, which
can communicate between the Bridge Control Panel (BCP) software and the PSoC 4000S device.

Note: For information on how to use the KitProg2 USB-12C Bridge to tune the CapSense Compo-

nent, refer to the Manual Tuning Process section in AN85951 - PSoC 4 CapSense Design Guide.

1. Create a new PSoC 4000S project in PSoC Creator. Select a specific location for your project
and name the project as desired. You must select the appropriate target hardware (kit) for this
project as shown in Figure 7-1. This example uses CY8CKIT-041-40XX (PSoC 4000S device) as
the target hardware. Ensure that the Select project template option is set to ‘Empty schematic’
as shown in Figure 7-2. Create the workspace and project name as shown in Figure 7-3.

Figure 7-1. Create New Project in PSoC Creator

Create Project - CYSCKIT-041-40XX (PSoC | % ]

Select project type
Choose the type of project — desian, library, or workspace.

Design project:
@ Target kit: CYBCKIT-041-4003 (PSalC 40005)
§ CYBCKIT-0471-403 (PSoC 40005)
() Target module: P e ——

: LE8CE PR E

i _ CYSCKIT-D42-BLE (PRoC BLE)

() Target device:  cyack|T-042-BLE (PRoC BLE)
CYBCKIT-042-BLE (PSoC 4200 BLE)

(71 Library project CYBCKIT-044 (PSolC 4200M})
i CYBCKIT-048 (PSoC Analog Coprocessor)
() Workspace CYSCKIT-145-4033¢ (PRoC BLE)

CYBCKIT-145-40x (PSoC 40005)
CYBCKIT-146 (P5oC 4200M)
CYBCKIT-147 (PSoC 4100P5)

Next > ] l P—
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Figure 7-2. Select Empty Schematic

Create Project - Kit: CYSCKIT-041 (PSoC 40005)

Select project template
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==
s
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Figure 7-3. Create Workspace

Create Project - Kit: CYSCKIT-041 (PSoC 40005)

Create Project
Choose a name and location for your design.

Workspace: |Cmu.enuwmdq)ans

Workspace name: CYBCKIT-041
Location: C\Users\PSoC\Project

Project name: CYSCHIT_041_12C
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2. Drag and drop an EZI2C Slave (SCB mode) Component from the Component Catalog (see
Figure 7-4) to the TopDesign. The Component Catalog is located along the right of the PSoC
Creator window by default. To configure the EZI2C Slave Component, double-click or right-click
the EZI2C Slave Component and select Configure, as shown in Figure 7-5.

Figure 7-4. EZI2C Slave Component in Component Catalog

‘Component Catalog (321 components) - ax
Search for... R LIJ.I 3
| Cypress | Default | Off-Chip | 4 b
Cypress Component Catalog -
-89 Analog
E‘}ﬁ Analog Primitives
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E-88 Communications
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-] CAN [v3.0]
Iﬂ CAN Controller Macro [v3.0]
[ﬁ File System
Brag 12
i | 2 EZI2C Slave (SCB mode) [v3.20] |
|9
. @ 12C (SCB mode) [v3.20]

Pole]

w8y 125

(o] LIN [v3.40]

#-%8 MDIO Interface

g] Serial Communication Block (SCB) [v3.20]

588 SMBus/PMBus Slave

_O_-] Software Transmit UART [v1.50]

-

m.&m SPI

Figure 7-5. Open EZI2C Slave Configuration Window
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i.—;l Copy Ctrl+C
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Shape »
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3. Configure the EZI2C Slave Component as shown in Figure 7-6 and Figure 7-7; then, click OK.

Figure 7-6. Configuration Tab
["Configure 'scB_pa' =)

Name: EZI2C_1

“Configuration | E£Z12C Basc | £712C Advanced | Buitin | 1
Unconfigured SCB
12C
9 EZI2C
SP
“ UART
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Figure 7-7. EZI2C Slave Basic and Advanced Tabs
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4. Select pin P3[0] for the I12C SCL and pin P3[1] for the I12C SDA in the Pins tab of
<Project Name>.cydwr, as shown in Figure 7-8. This can be opened by double clicking on “Pins’
under the “Design Wide Resources”. The <Project Name>.cydwr file can be found in the Work-
space Explorer window, which is located along the left of the PSoC Creator window. Note that
these are the pins for the USB-12C interface on the PSoC 4 S-Series Pioneer Kit. If you are using
a different kit, refer to the respective kit guide for the appropriate pins.

Figure 7-8. Select Pins in cydwr

Statrage | TopDes.crch/CYBCHIT 041 T2Coydwr ] o< RLE:

EEY
EEY

P -
2] Y
LT P
I
P
L] Y
Ll B

ERRE

&

CYBCA045AZ]-5413
48-TQFP

i’iﬁiﬁiﬁiiﬁ% .
fa::3388438334

u“uunuuu\eu'ﬂ

[T
A
e
(]
L]
(]

1 | P

| A

g
i | P
| A

pins || AN\ Analog | (&) Clocks | ## Interrupts | B9 System | & Directives

KitProg2 User Guide, Doc. # 002-10738 Rev. *| 46



A
L 7

N 4

CYPRESS USB-12C Bridge

EMBEDDED IN TOMORROW™

5. Place the following code in the main.c file. The code will enable the PSoC 4000S device with the

BCP application using the EZI2C Slave interface.

Note: The main.c file can be found on the Workspace Explorer window, which is located along
the left of the PSoC Creator window by default. Double-click on the file to open it.

{

#include <project.h>

#define BUF_ SIZE 0x0A
#define READ WRITE SIZE 0x05

int main ()

I2C Read/Write Buffer.

uint8 i2cBuffer[BUF SIZE] = {0x01, 0x02, 0x03, 0x04, 0x05,
0x0A, 0x0B, 0x0C, 0x0D, OxOE};

CyGlobalIntEnable;
EZI2C 1 Start();

This API sets the buffer and address boundary to which the external
* master can communicate. In this examp external master can read

from and write to the first 5 bytes of the i2cBuffer and read bytes
« from all the 10 bytes of the i2cBuffer array. *

EZI2C 1 EzI2CSetBufferl (BUF SIZE, READ WRITE SIZE, i2cBuffer);

for (;;)
{

6. Build the project by choosing Build > Build Project or pressing [Shift] [F6]. After the project is

built without errors and warnings, program ([Ctrl] [F5]) this project onto the PSoC 4000S using
KitProg.

7. Open BCP from Start > All Programs > Cypress > Bridge Control Panel <version> > Bridge

Control Panel <version>.
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USB-I2C Bridge

8. Select KitProg2/<serial number> under Connected 12C/SPI/RX8 Ports, as shown in

Figure 7-9.
9.
the KitProg2 Firmware on page 17 to update the KitProg2 firmware.

Figure 7-9. Connecting to KitProg2 in BCP
¥ Bridge Control Panel

If the KitProg2 firmware is not the most recent version the connection will not work. See Updating
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KitProg2 Version 0.06 [HW Rev.0xUI]
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[ @ Reset |£E|-ﬂ I_'F&nd |Sendalm19_s: B
Eloc | {Prepent | Motie | o
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[ 1:1 |Syntu:0l< |

Protocnl
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10.0pen Protocol Configuration from the Tools menu and select the appropriate 12C Speed, as
shown in Figure 7-10. Ensure that the 12C speed is the same as the one configured in the EZI2C
Slave Component. Click OK to close the window.

Figure 7-10. Opening Protocol Configuration Window in BCP

File Editor Chart Execute | Tools | Help

8 iR E Protocol Configuration F7

Edtor |Chart | Table |Fie | 12C Bootloader I
I
Protocol Configuration =
SPI_|{1C_ | RX8(UART)|
12C Speed

) 1MHz © 400kHz|@ 100kHz | 50kHz

| OK | [ Cancel |
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USB-I2C Bridge

11. The buffer in the EZI2C slave is initialized with the data 0x01, 0x02, 0x03, 0x04, and 0x05 after

power-on or reset. Send the Read command from the BCP to read the initial data with the slave
address 0x08 (first command in Figure 7-11). The EZI2C Slave requires an additional write to be
sent from the BCP to set the offset address from/to where the data bytes are read/written. Use a
write command to set the read offset and then issue the read command. In this example, the off-
set is set to ‘0’ so the five data bytes are read starting from the beginning of the buffer. The log
shows the initial data. After reading, transfer five bytes of data from the BCP to the 12C device
with slave address 0x08. The five bytes sent are 0x11, 0x22, 0x33, 0x44, and 0xAA as shown in
the second command of Figure 7-11. Type the command shown in Figure 7-11 and press [Enter]
or click the Send button in the BCP. The log shows whether the transaction was successful. A “+”
after a byte indicates that the transaction was successful, and a “-” indicates that the transaction
failed.

Note: You can add additional lines of commands by pressing [Ctrl] [Enter]. To execute any line,
click on that line and press [Enter] or click the Send button.

Figure 7-11. Enter Commands in BCP
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command
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Opening Port -
Successfully Connected to KitProg2/0BOCOSB303105400
KitProg2 Version 0.08 [HW Rev.0x01] Set the offset pointer to 0 and read 5 bytes®

from the slave.
h Set the offset pointer to 0 and write 5 bytesto -~
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[©

| 3:23 | Syntax: OK
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12.From the BCP, read back the five bytes of data just written from the 12C slave device with slave
address 0x08. The log shows if the transaction was successful, as shown in Figure 7-12.

Figure 7-12. Read Data Bytes from BCP
T Bridge Control Panel

File Editor Chat Execute Tools Help
FEE AR QEEER

Edtor [Chan | Tatie [ Fle |

Wil 0|8 x x x x x|p|

nnjalsk

Generate STOP condition on 12C bus

MNo. of data bytes o be read
Slave Address
“Read Data” command
Set Offset position

Slave Address

“Write Data"”
command
Data bytes returned after read operation

Opening Port
Successfully Connected tlo KitProg2/0BOC05B303105400
KitProg2 Version 0.08 [ Rev.0x01]

w 08+ 00+ r 08+ 01+ 02+ |03+ 04+ 05+ p

w 08+ 00+ 11+ 22+ 33+ 4
w 08+ 00+ 08+ 11+ 22+ 33+ 44+ AR+

a4
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- Send oll stings: [ [t Prog 2/ DBOCD56303105400 ' Power Protocal
M @M &Lﬂ Sand ) < |COM43 o 12C
& [~ ﬂl’uﬂe 1 Repeat count: 0k ;
——A———— Scan perod, ms: 0%

| ® | |
‘ 1: 22 ‘Symu:OK Jok --W:SS?W

Refer to Help > Help Contents in the BCP or press [F1] for more information on the 12C commands.
Refer to the EZI2C component datasheet for more information on the EZI2C protocol.
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The KitProg2 serves as a USB-SPI bridge that can be used to communicate with USB-SPI software
running on a PC. This section uses the PSoC 6 BLE Kit as an example to demonstrate the KitProg2
USB-SPI Bridge functionality. The following steps describe how to use the USB-SPI bridge, which
can communicate between the Bridge Control Panel (BCP) software and the PSoC 6 BLE device.

1. Create a new PSoC 6 BLE project in PSoC Creator. Select a specific location for your project and
name the project as desired. You must select the appropriate target hardware (kit) for this project
as shown in Figure 8-1. This example uses CY8CKIT-062 kit (PSoC 6 BLE device) as the target
hardware. Ensure that the Select project template option is set to ‘Empty schematic’ as shown
in Figure 8-2. Create the workspace and project name as shown in Figure 8-3.

Figure 8-1. Create New Project in PSoC Creator
rr:n:ate Project - CYSCKIT-062-BLE (PSoC 6 BLE) l 2 |

Select project type
Choose the type of project — design, library, or workspace.

Design project:
@ Target kit: CYBCKIT-062-BLE (PSoC 6 BLE) -

(7) Target module:
() Target device:
() Library project

() Warkspace
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Figure 8-2. Select Empty Schematic
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Figure 8-3. Create Workspace
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Create Project
Choose a name and location for your design.
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Location: C:\Users\PSoC\Project CI
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2. Drag and drop an SPI component and digital output pin from the component catalog to the Top-
Design. The component catalog is located along the right of the PSoC creator window by default.

3. Double-click the digital output pin to configure the pin. Set the pin name as Pin_LED and
uncheck the hardware connection as shown in Figure 8-4.

Figure 8-4. Configuring the output pin
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4. To configure the SPI component, double-click or right-click the SPI Component and select Con-

figure, as shown in Figure 8-5.

Figure 8-5. SPI Component in Component Catalog and configuring SPI Component
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5. Configure the SPI Slave Component as shown in Figure 8-6 then click OK.
Figure 8-6. Configuring SPI Component

" Configure 'SCB_SPLPDL =)
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. Basie | Advanced | Prs | Bulti | ak
Sub Mode Maotorela =] -
SCLK Mode cPHA=0,cPoL=0 | = fiw
Diats Rate (kbps) 1000
Enable Input Glitch Filter & | |
Enable Wakeup from DespSieep | o |
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6. Select pin P12[0] for SPI_MOSI, P12[1] for SPI_MISO, P12[2] for SPI_SCLK, P12[4] for SPI_SS
and PO[3] for the digital output pin Pin_LED in the Pins tab of <Project_ Name>.cydwr, as shown
in Figure 8-7. The <Project_Name>.cydwr file is available in the Workspace Explorer window,
which is located along the left of the PSoC Creator window by default. Double-click on the file to
open it. Note that these are the pins for the USB-SPI interface on the PSoC 6 BLE Pioneer Kit. If
you are using a different kit, refer to the respective kit guide for the appropriate pins.

Figure 8-7. Select Pins for SPI interface and the output pin
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7. Place the following code in the main_cm0Op.c file. The code will enable the PSoC 6 BLE device to
communicate with the BCP application using the SPI Slave interface. The function of the code is
to control LED ON/OFF (LED 5) on the CY8CKIT-062 kit based on the command received from
the BCP. A command word of 0x00 turns OFF the LED and 0x01 turns ON the LED.

Note: The main_cm0Qp.c file can be found on the Workspace Explorer window, which is located
along the left of the PSoC Creator window by default. Double click on the file to open it.

#include <project.h>

#define BUFFER_SIZE 1
#define LED_ON
#define LED_OFF

int main (void)
{
__enable irqg();/* Enable global interrupts.
/* Enable CM4. CY CORTEX M4 APPL ADDR must be updated if CM4 memory

layout is changed. */
Cy SysEnableCM4 (CY CORTEX M4 APPL ADDR);
int8 RxBuffer [BUFFER SIZE];
RxBuffer[0]=0;
/* Place your initialization/startup code here (e.g. MyInst Start())
SPI P6 Start();
for (;;)
{
while (SPI_P6 IsBusBusy());

SPI P6 ReadArray((void*)RxBuffer,BUFFER SIZE);
SPI P6 ClearRxFifo();

switch (RxBuffer([0])
{
case 0x00:
Cy GPIO Write(Pin LED 0,LED OFF); // Turn the LED OFF
break;
case 0x01:
Cy _GPIO Write(Pin LED 0,LED ON); // Turn the LED ON
break;
default:
break;

KitProg2 User Guide, Doc. # 002-10738 Rev. *I| 56



&= CYPRESS

> EMBEDDED IN TOMORROW™

USB-SPI Bridge

8. Build the project by choosing Build > Build Project or pressing [Shift][F6]. After the project is
built without errors and warnings, program ([Ctrl][F5]) this project onto the PSoC 6 BLE using

KitProg.

9. Open BCP from Start > All Programs > Cypress > Bridge Control Panel <version> > Bridge

Control Panel <version>.

10. Select KitProg2/<serial number> under Connected 12C/SPI/RX8 Ports, as shown in
Figure 8-8. Select the protocol configuration and type in the command as shown in Figure 8-8.
Refer BCP help topic for SPI command formats. Click on the “Send” radio button to send the

command from BCP.

Figure 8-8. Connecting to Kitprog2 USB-SPI Bridge in BCP
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@ Mode 00 Mode 01 |
1000000 = |Hz
SPI Command ke was | |
ok ] [ conce |
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COoMGd Serial Port
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succassfully Connected to KitProg2/le0T709F800195400
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Expected Output: Sending a command word of 0x01, turns LED5 ON and a command word of

0x00 turns LED5 OFF.
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The KitProg2 is implemented using a PSoC 5LP device. You can also use the PSoC 5LP as a
mixed-signal system-on-chip device to build your own custom projects. For example, the PSoC 5LP
on the kit can be reprogrammed to act as a function generator for the kit. Refer to the application
note AN69133 — PSoC 3/ PSoC 5LP: Easy Waveform Generation with the WaveDAC8 Component
for details on how to create waveforms using a PSoC 5LP device.

Two types of projects can be created for a PSoC 5LP that runs KitProg2: Custom (Bootloadable)
Application and Normal. Custom application projects can be bootloaded into the PSoC 5LP using
the USB connection from a PC without any specialized hardware. To program normal projects, you
will require a MiniProg3. You also need to populate the PSoC 5LP programming header on the
development kit. For the PSoC 4 S-Series Pioneer Kit, this header is marked J11. See the respective
kit guide for more information on the PSoC 5LP programming header. Go to section 9.2 Building a
Normal Project for PSoC 5LP on page 67 for details on creating a normal project for PSoC 5LP.

Custom applications for KitProg2 are developed using the concept of dual image bootloading. To
learn more about the bootloading concept, refer to the application note AN73854 — PSoC 3, PSoC 4,
and PSoC 5LP: Introduction to Bootloaders.

The following sections provide step by step directions to build a Custom Application and a Normal
project for KitProg2.

9.1 Building a Custom Bootloadable Application for KitProg2

Custom applications developed for the PSoC 5LP are programmed to the kit using the KitProg2
bootloader. Therefore, a bootloadable project should first be created. An example of a custom
application is provided as a compressed archive KitProg2 Custom_App.zip in the PSoC
Programmer installation folder under Examples\Misc\KitProg2 Custom App\. This example
demonstrates an LED with a breathing effect and also has the feature to switch between KitProg2
and custom application using the mode switch.
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To build a custom application for the PSoC 5LP, follow this procedure:

1. In PSoC Creator, choose File > New > Project and select Target device; select <Launch

Device Selector...> from the drop-down list as shown in Figure 9-1

Note: The custom application must provide a means to switch back to KitProg2 mode, otherwise

the programming capability will be lost unless KitProg2 firmware is re-bootoladed.

Figure 9-1. Open New Project in PSoC Creator

o s s i

Select project type
Choose the type of project —design, library, or workspace.

Design project:

() Tanget kit:

() Target module:

@ Target device: |PSoC5LP - ||Last used: CY8CH828AXQ-LPOS6 -
() Library project CYECEILP
= CYECH4LP
() Workspace CYSCRELP

<Laun evice or..> | |

[ Net> || concel |

2. Select CY8C5868LTI-LP039, as shown in Figure 9-2. Click OK and click Next.

Note: In PSoC Creator 3.1 or earlier, you must either set the Application Type as Bootloadable

in the New Project window under the Advanced section, or you can change it after project cre-

ation by selecting Project > Build Settings and clicking <Project Name> > Application Type >
Bootloadable. Beginning with PSoC Creator 3.2, the Application Type option is removed from
the New Project window and the Build Settings menu. PSoC Creator 3.2 and later versions auto-

matically recognizes the application type from the TopDesign schematic.

Figure 9-2. Select Device in PSoC Creator
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3. Choose Empty schematic in the Select project template dialog, as shown in Figure 9-3. Click
Next.

Figure 9-3. Select Empty Schematic

@

| Create Project - CYBCS868LTI-LP039 2 et

Select project template
Choose a schematic template or start your design with a kit or example project.

Qodew
ss10) | Chaose from our ibrary of code examples.

Empty schematic
Create a full custom design by adding functionality from the component catalog

<ok [ det> J| comw |

4. In the Create Project dialog, choose the workspace name, location, and project name
(Figure 9-4). Click Finish.

Figure 9-4. Choose Name and Location

Create Project - CYBCS868LTI-LP039 7 =

Create Project
Choose a name and location for your design.

Workspace: ICmue new workspace vJ
Workspace name: KiProg2_Custom

Location: C:\KtProg2_Custom -
Project name: KitProg2_Custom

T
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5. Navigate to the Schematic view and drag and drop a Bootloadable Component (see Figure 9-5)
on the TopDesign.

Figure 9-5. Bootloadable Component in Component Catalog
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sewin Moy

Cypress | Default - OffChp 1F
Wl Cypress Component Catalog -
= G Analog
< Analog Prirstivet
G Caplense
4 Communications
+ 4 Deprecated
+ gy Dogital
+ g Denplay
+ g External
+ gy Filters
4 Fixed Function
#d Perts and Pins
4 Power Superisson
4 Premitive
=5 Erro-ul
& Basost Converter [v5.0]

| baothoader [vi
& Clack [v2.20]
©| ey beat [v5.40]
‘u
=
°_|
©| Dhe Temperature [v2.0]
©| DMA [v1.70]
oJ

©| EEPROM [v3.0]

o] EMIF Pert [v1.0)

o] Emulated EEPROM [v1.10]

m-%g External Memony Interface

ﬁ- Global Signal Reference [v2.0]

2| Global Signal Reference [v2.0] (2]

A ILO Trim [«2.0]

o] ILO Trim [w2.0] (2}

o] Interrupt [v1.70]

5] LIN_Dynamic [w3.40]

5] Resl-time clock (RTC) [v1.0]

o] RTC [+v2.0)

S SleepTimer [v3.20]

o] SleepTimer [w3.20] (2)
4 % Thernal Management -

Qoen dtgshest

Prowides bootioadable apohcation fundionalty
Inst N

Bootloadable

6. All custom applications developed for the PSoC 5LP should be based on the KitProg2 bootloader
.hex file, which is programmed onto the kit. Therefore, you need to provide the location of the
bootloader .hex file inside the custom application project.

The bootloader .hex file is included in the compressed archive KitProg2 Custom App.zip in the
PSoC Programmer installation folder under Examples\Misc\KitProg2 Custom App\. They
are also present in Kit installation directory at <Install Directory>\<Kit Name>\<ver-
sion>\Firmware\Programmer\KitProg2 Bootloader\.

Extract the Bootloader folder from the archive.
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7. Set the dependency of the Bootloadable Component by selecting the Dependencies tab in the
configuration window and clicking the Browse button, as shown in Figure 9-6. Select the
KitProg2 Bootloader.hex (see Figure 9-7) extracted in step 6 and click Open.

Note: The user should copy the .hex and .elf files into their custom project folder and refer to
them from that location. The KitProg2 Bootloader.elf is selected automatically if it is available
with the same name in the same path. Ensure that both .hex and .elf files exist in the same folder

with the same name.

Figure 9-6. Configuration Window of Bootloadable Component

Configure ‘Bootloadable’ @Iﬂ

MName: Bootloadable
General)/ Dependencies ]/Euilt-in ] 4
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 * eff, “out, *.ad, or other.
Bootloader HEX file:
C:lsers Documents*PSolC Creator' Kit Prog2_Custom_App*Bootloader hex
Bootloader ELF file:
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Co I [ o
Figure 9-7. Select KitProg2 Bootloader Hex File.
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8. In the General tab, check the Manual application image placement checkbox and set the

Placement address as ‘0x00003200’, as shown in Figure 9-8.

Figure 9-8. Bootloadable Component - General Tab

Developing Applications for PSoC 5LP

Configure '‘Bootloadable’

Mame: | Bootloadable

" General | Dependencies | Built-n

4Pk

Application version: (0000
Application 1D: (0000
Application custom [D: (DD00000D

Manual application image placement
Placement address: keDD003200

-
-

Chechksum exclude section size (bytes): 0

sastes

Apply

Cancel

9. Develop your custom project. An example of a custom application is provided as a compressed

archive KitProg2 Custom_App.zip in the PSoC Programmer installation folder under Exam-
ples\Misc\KitProg2 Custom App\. This example demonstrates an LED with a breathing
effect and also has the feature to switch between KitProg2 and custom application using the

mode switch.
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10. Ensure that the <project name>.cydwr System setting of the bootloadable project and the
KitProg2_Bootloader project is the same. Figure 9-9 shows the KitProg2 Bootloader.cydwr
System settings.

Figure 9-9. KitProg2 Bootloader System Settings
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11. Build the project in PSoC Creator by choosing Build > Build Project or pressing [Shift] [F6].

12. To program the project onto the PSoC 5LP device, open the Bootloader Host tool, which is
available in PSoC Creator. Choose Tools > Bootloader Host, as shown in Figure 9-10.
Alternatively, the Bootloader Host tool can be accessed by going to Start > All Programs >
Cypress > PSoC Creator 3.3 > Bootloader Host, as shown in Figure 9-11.

Figure 9-10. Open Bootloader Host Tool in PSoC Creator
" Tools t Window Help

Install drivers for pVision ‘ =
i Datapath Config Tool... :.e
l DMA Wizard... |
Component Tuners [ =
I %] Bootloader Host... ]
Options...

T i1 U | ITIIIIIE
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Figure 9-11. Open Bootloader Host Tool in All Programs
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13. Press and hold the mode switch while connecting the kit to the computer. If the switch is pressed
for more than 100 ms, the PSoC 5LP enters the bootloader. The amber status LED will start
blinking to indicate that PSoC 5LP entered bootloader mode.

14. In the Bootloader Host tool, click Filters and add a filter to identify the USB device. Ensure that
the check box for Show USB Devices is enabled. Set VID as 04B4, PID as F146, and click OK,
as shown in Figure 9-12.

Figure 9-12. Port Filters Tab in Bootloader Host Tool
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15. In the Bootloader Host tool, click the Open File button (Figure 9-13) to browse to the location of
the bootloadable file (*.cyacd), as shown in Figure 9-14. This file is present in the project

directory. The .cyacd file is available in the following path:

<Project Directory>\<Project Name.cydsn>\CortexM3\<Compiler Name and
Version>\<Debug> or <Release>\<Project Name> 2.cyacd

Note that there are 2 cyacd files in the project directory. <Project_Name>_1.cyacd is the first
application (in this case the KitProg2 application) and <Project_Name>_2.cyacd is the second
application (in this case the custom application). Therefore, we want to select

<Project Name>_2.cyacd to bootload the custom application.

The “Active application” selection shown in Figure 9-13 is used to determine which application
will start once bootloading has completed. In this case, since we have selected Image 2, the
custom application will run once bootloading finishes.

Figure 9-13. Open Bootloadable File in Bootloader Host Tool
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Figure 9-14. Select <Project_Name_2> .cyacd File from Bootloader Host Tool
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16. Select the USB Human Interface Device (04B4_F146) - USB in the Ports list and click the Pro-
gram button (Figure 9-13) in the Bootloader Host tool to program the device.

17. If the bootload is successful, the log displays “Programming Finished Successfully”; otherwise, it
displays “Failed” and a reason for the failure.

Notes:

m The PSoC 5LP pins are connected to the PSoC 5LP GPIO header. These pins are selected to
support high-performance analog and digital projects. See section A.1 Pin Assignments on
page 78 for pin information.

m Take care when allocating the PSoC 5LP pins for custom applications. For example, P3[2]-P3[3]
are dedicated for programming the PSoC 4000S in CY8CKIT-041-40XX. Refer to the respective
kit schematics before allocating the pins.

m When a custom bootloadable project is the active application on the PSoC 5LP, the initial
capability of the PSoC 5LP to act as a programmer, USB-UART Bridge or USB-12C Bridge or
USB-SPI Bridge is not available. To recover this functionality, switch the active application back
to the KitProg2 image.

m The status LEDs do not function unless they are implemented and used by the custom project.

For additional information on bootloaders, refer to the AN73503 — USB HID Bootloader for PSoC 3
and PSoC 5LP.

9.2 Building a Normal Project for PSoC 5LP

A normal project is a new project created for the PSoC 5LP device on the PSoC 4 S-Series Pioneer
board. Here, the entire flash of the PSoC 5LP is programmed, overwriting all bootloader and pro-
gramming code. To recover the programmer, USB-UART Bridge or USB-12C or USB-SPI Bridge
functionality, reprogram the PSoC 5LP device with the factory-set KitProg2.hex file, which is shipped
with the kit installer.

This advanced functionality requires a MiniProg3 programmer, which is not included with this kit. The
MiniProg3 can be purchased from www.cypress.com/go/CY8CKIT-002. In addition, the PSoC 5LP
programming header (PSoC 5LP PROG) on the kit needs to be populated (refer to the kit's Bill of
Materials to order the part), to connect the MiniProg3 for programming and debugging the PSoC 5LP
device.

The KitProg2.hex file is available at the following location:
<Install Directory>\<Name of the Kit>\<version>\Firmware\
Programmer\KitProg2\KitProg2.hex
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To build a normal project for the PSoC 5LP, follow these steps:

1. In PSoC Creator, choose File > New > Project and select Target device; select <Launch
Device Selector...> from the drop-down list and click Next. See Figure 9-15.

Figure 9-15. Create New Project in PSoC Creator

Create Project - CYBC5888AXQ-LPO ) 573 i

Select project type
Choose the type of project — design, library, or workspace.

Design project:
() Target kit:
() Target module:
@ Target device: |PSoC5LP ||Last used: CYSC5888AX0-LPO96 -
= e ) Last used: CYBCHB88AXA-LPO%6
() Library project CYBCEILP
~ CYBCH4LP
() Workspace CYBCRELP

I( EUHE Jevice selector.. > | |

Mext = ] l Cancel

KitProg2 User Guide, Doc. # 002-10738 Rev. *I| 68



A
W

N 4

CYPRESS

EMBEDDED IN TOMORROW™

12hit DAC

2. Select CY8C5868LTI-LP039, as shown in Figure 9-16.
Figure 9-16. Select the Device

Developing Applications for PSoC 5LP

Click OK.

dx L4-bit SAR

Multi-Functio

CY8C5868AXI-LPO32 12 20-bit Delta Sigrma 4x SC/CT 4| 1] 24 05
23 12-bit SAR

CYBC5868AXI-LPO3S 1 20-bit Delfa Sigrma 4% SC/CT 4| 1] 24 05
23 12-bit SAR

CY8C5868LTI-LPO36 1 20-b4t Deltn Sigrme 4y SC/CT 4| 1| 24 05

CYBCSB68LTI-LPO3S L APHEI Ax SC/CT 4| 1| z4 0.5

-LP0O39

CYBC5888AK-LPOY96

1x 20-bit Delta Sigma

it SAR
bit Delta Sigma

2x 12-bit SAR
1x 20-bit Delta Sigma

0.5

4

66 of 66 devices found

Clear Filters

m

Develop your custom project.
Build the project in PSoC Creator by choosing Build > Build Project or pressing [Shift] [F6].

Connect the MiniProg3 to the onboard PSoC 5LP Programming header J11 (which needs to be
populated).
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6.

To program the PSoC 5LP with PSoC Creator, choose Debug > Program or press [Ctrl] [F5]. If
the Select Debug Target window appears and shows MiniProg3 and the selected device in the
project under it (CY8C5868LTI-LP039), select the device and click Connect to acquire and
program.

If the PSoC device is not available, click the Port Setting button. Set Active Protocol to ‘SWD’,
Acquire Mode to ‘Power Cycle’, and Connector to either 5 pin or 10 pin depending on the kit.
Then, click the Port Acquire button for the PSoC 5LP device to appear. See Figure 9-17.

Figure 9-17. Select Debug Target for Programming

Select Debug Target v = Select Diebug Taeget 5 et
o MiniProg3/1427D00005F0 | MiniFrog L/ 142700000SFD 5% MiniProgl/1427000005F0 PSol SLP CYBCSSESLTIHLPORY
POWER = 3 *  PSol SLP CYSCSEGELTI-LPOIY (Connected) P5oC 5UP (ARM CMT)
VOLTAGE_ADC = 1330 l Sheon ID: B2BADIATT
FREGUENEY « 1500000 Cypreaa 10 B2E 127068
CONNECTOR = 10 Fipvison: PROCUCTION
PROTOCOL = SWD
MiniProg 3 wersion 2 08 [3.08/2.09] Target scguined
Shaw ol targets =l [ Persens ” Pot hegure ] Show ol Largets - Discornect
oK [k |
==

Actren Prtocol: | SWD

Fowe e Mlcele

N
5V Corrmter
WY Spn

& Estoral W

Notes:

The PSoC 5LP programming header is not populated.

The PSoC 5LP pins are brought to the PSoC 5LP GPIO header. These pins are selected to
support high-performance analog and digital projects. See A.1 Pin Assignments on page 78 for
pin information.

Take care when allocating the PSoC 5LP pins for custom applications. For example, P3[2]-P3[3]
are dedicated for programming the PSoC 4000S in CY8CKIT-041-40XX. Refer to the respective
kit schematics before allocating the pins.

When a normal project is programmed onto the PSoC 5LP, the initial capability of the PSoC 5LP
to act as a programmer, USB-UART Bridge or USB-12C Bridge or USB-SPI Bridge is not avail-
able.

The status LEDs do not function unless they are implemented and used by the custom project.
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This section explains the methods to troubleshoot the KitProg2 and recover the KitProg2 firmware if
you modified it.

KitProg2 Status LED Indication

The KitProg2 status LEDs on the development kit indicate the status of the KitProg2 operation using
different blink rates. Table 10-1 shows the KitProg2 LED indication and the corresponding status of
the KitProg2.

Table 10-1. Meaning of KitProg2 LED Indications

User Indication
Scenario Action Required by User
Amber LED | Green LED | Red LED
PSoC Creator, PSoC Programmer,
USB enumeration is BCP, and any serial port terminal
successful. program can use the kit functions.
ON OFF OFF KitProg2 is in PPCOM Normal operation of your application
programming mode. on the target device occurs in this
mode.
This indicates that the USB
enumeration was unsuccessful. It
USB enumeration is may happen if the kit is not powered
OFF OFF OFF unsuccessful. from the USB host. Verify the USB
cable and check if PSoC Programmer
is installed on the PC.
Blinking Programming of the target
ON Frequency | OFF device is currently in No action is required.
=8Hz process.
ON ON OFF Programming of target No action is required.
successful
ON OFF ON Programming of target not Usg correct hex file with respect to the
successful device on board
Open KitProg2 drive. Drag and drop a
KitProg2 is in mass hex file that corresponds to the target
storage programming device to the drive window to start
OFF OFF OFF mode/CMSIS-DAP programming. Normal operation of
programming mode your application on the target device
occurs in this mode.
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Table 10-1. Meaning of KitProg2 LED Indications (continued)

Troubleshooting the KitProg2

User Indication
Scenario Action Required by User
Amber LED | Green LED | Red LED
Programming of the target
OFF 8 Hz OFF device 'S currently in No action is required.
process in Mass storage
Mode.
Programming of the target
device is complete and
successful in mass
storage mode. Note that
this is applicable only in No action is required. Normal
OFF ON OFF drag-and-drop operation of your application on the
programming. The green target device occurs in this mode.
LED will not turn ON if the
programming is through
PSoC Creator or PSoC
Programmer.
Blinking KitProg2 is in bootloader In th.is mode, you can bootlc?ad anew
Frequency | OFF OFF version of your custom application
_ mode. !
=1Hz firmware.
?B|I-i|rzlking) LJeS;iar:ed gz:;ed Custom application mode | No Action required
In PSoC Programmer, watch the log
window for status messages for SWD
SWD or 12C operation is operations. In the BCP, the LED
Blinking in progress. blinks on 12C command requests.
ON Frequency | OFF The kit's COM port In BCP or any other serial port
=15.0Hz connect and disconnect terminal program, the kit's COM port
event (only one blink). will appear when the port is
connected and it will disappear when
the port is disconnected.

Note: There is another category of Kits known as prototyping Kits which have single button and a
single LED based KitProg2 System. To enter into various modes below points should be noted:

1. When the kit is in KitProg2 mode, the Amber LED will be on.

2. When the kit is in Mass Storage/CMSIS DAP mode, the Amber LED is turned off. To reach this
mode, press and release the mode switch provided on the prototyping kit in less than 2 seconds.

Note: In 1.04 KitProg2 version, Amber LED shows breathing effect in Mass Storage or CMSIS
DAP Mode
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3. When the kit is in Bootloader mode, the Amber LED shows a blinking effect. To reach this mode,

hold down the mode switch and insert the kit into a USB port.

Note: The various modes and their representation in terms of LEDs with different colors are not
supported in these categories of kits eg. CY8CIT-146 PSoC 4200DS Prototyping Kit.

Note: The BCP software cannot connect to the KitProg2, if the KitProg2 firmware version is out-
dated. See Updating the KitProg2 Firmware on page 17 to update the KitProg2 firmware.

Note: The programming/debugging function and USB-I2C Bridge/USB-SPI Bridge function of the
KitProg2 are mutually exclusive functions and cannot be used together. Therefore, to use one
function the other function should be disconnected. For instance, to program the device while
using the USB-12C Bridge/USB-SPI Bridge in BCP, either close BCP or disconnect the USB-12C
Bridge/USB-SPI Bridge. The USB-UART Bridge function of the KitProg2, however, can run in
parallel to both programming/debugging and USB-I12C Bridge/USB-SPI Bridge functions. USB-
I2C Bridge and USB-SPI Bridge functionality cannot be used simultaneously.

PSoC 5LP Factory Program Restore Instructions

PSoC 5LP is Programmed with a Custom Application

Reprogramming the PSoC 5LP device with a new flash image in the KitProg2 area of flash (i.e.
application area 1) will forfeit the ability to use the PSoC 5LP device as a programmer/debugger for
the kit. See section 10.2.1.1 Restore PSoC 5LP Factory Program Using PSoC Programmer on
page 74, for details on restoring the KitProg2.

Note: This method cannot be used to recover the KitProg2 if the PSoC 5LP was reprogrammed
using a MiniProg3. See section 10.2.2 Restore PSoC 5LP KitProg2 using MiniProg3 on page 76 if
you want to recover the KitProg2 functionality using a MiniProg3.
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10.2.1.1  Restore PSoC 5LP Factory Program Using PSoC Programmer

1. Launch PSoC Programmer from Start > Cypress > PSoC Programmer <version> > PSoC
Programmer <version>.

2. Configure the Kit in bootloader mode. To do this, while pressing the mode switch, connect the Kit
to the computer using the included USB cable (USB Standard-A to Micro-B). This puts the
PSoC 5LP into bootloader mode, which is indicated by the blinking amber status LED.

3. The following message appears in the PSoC Programmer Results window (see Figure 10-1):
“KitProg2 Bootloader devices are detected”.

Figure 10-1. PSoC Programmer Results Window

-
@ PSoC Programmer [fol-@ =]
File View Options Help
@
: b
[ Port Setection P4 | Programmer |utilties | JTAG
Programming Parameters
File Path: C:\Program Files (x86)\Cypress\ProgrammerKitProg2 hex
Programmer,
Programming Mode: @ Resst Power Cycle Power Detect
Verification: ® On O Off Connector: 5p @ 10p
-y AutoDetection: @ On Off Clock Speed: 1.6 MHz
CYBC 00l P - Programmer Characteristics Status ) )
Protocol:  JTAG® SWD © ISSP © 12C E&MSB"—T'D!E
Device 'ower Status: =
Voltage: W 1.8V A EE—
CYSCS86BLTILPO3S = SOV RV s 8V Voltege: NA
Actions Results
Please close all ports, then navigate to the Utilities
tab and click the Upgrade Firmware button to recover
Bridge
For Help, press 1 . e  NotComnected
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4. Switch to the Utilities tab in PSoC Programmer and click the Upgrade Firmware button, as
shown in Figure 10-2. Unplug all other PSoC programmers (such as MiniProg3 and DVKProg)
from the PC before clicking the Upgrade Firmware button.

Figure 10-2. Upgrade Firmware

B psoC Programmer
File View Options Help
Port Selection [ L] | Programmer |; Ut JTAG |
[ Click to upgrade connected device's firmware
Erase Block Click to erase user specfic flash block
Device Family
CY8CHoxLP w2
Device
CYBC5868LTI-LPO3S -
Actions Results
Please close all ports, then navigate to the Ucilitcies
tab and click the Upgrade Firmware button To recover
Bridge
For el ress 1 e NotComected

5. After programming is completed, the message “Firmware Update Finished at <time>" appears,
and PASS message is indicated on the status bar, as shown in Figure 10-3.

Figure 10-3. Firmware Update Completed

-

% PSoC Programmer

=) B [ |

File View Options Help
@30 BOB
I Part Selection 4 Prﬂgrammer‘ Utilities | JTAG

[0 KitProg2/0A2116F 7000454(
Click to upgrade connected device's fimware
Click to erase user specific flash block

Device Family
CYBCAMo:-S

Device
CYBCAMMBAZI-5413

Actions Resutts

| ®itProg2 Version 1.01 [HW Rev.0x01] |
[Firmware Update Finished
jat 1:30:02 PM

Succeeded
Verifying...
Upgrading. ..

Initializing...

Firmware Upgrade Started
at 1:29:45 PM

Firmware Upgrade
Requested at 1:29:45 PM

For Help, press F1 ——w  PASS | Powersd | Comnected |

6. The factory program is now successfully restored on the PSoC 5LP. It can be used as the
programmer/debugger for the PSoC 4000S device.
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10.2.2

Restore PSoC 5LP KitProg2 using MiniProg3

Troubleshooting the KitProg2

This section explains the method to reprogram the PSoC 5LP using a MiniProg3 to recover the
KitProg2 functionality. This method must be used to recover the KitProg2 if the PSoC 5LP was
completely reprogrammed. Note that this method of restoring KitProg2 will erase any custom

applications loaded earlier.

1. Launch PSoC Programmer from Start > Cypress > PSoC Programmer <version> > PSoC

Programmer <version>.

2. Connect the MiniProg3 to the PC. Connect the 5-pin or 10-pin connector (depending on the kit) of
the MiniProg3 to the onboard PSoC 5LP programming header.

Note: This header is not populated by default. You will need to populate it to connect the

MiniProg3.

3. Select MiniProg3 from the Port Selection list in PSoC Programmer on your PC.

4. Using the File > Open menu or the File Load icon, load the KitProg2.hex file, which is installed

with the kit software, as shown in Figure 10-4. The default location for this file is: C: \Program
(x86) \Cypress\Programmer\KitProg2.hex.

Files

Figure 10-4. Select the KitProg2.hex File to Program the PSoC 5LP

B psoC Programmer
File View Options Help

@8 OO N B D |

| ot Selectior| B Open HEXfile

B MinProgd l"_u k:J I
Organize « Mew folder
T Favorites
Device Famiy 4 Libraries
Dwm = & Computer

€l Network

]

File narme:

MName

Service
Updater
updates
DVEPregl.hex
helper.hex

S68LT KitProg hex
Actions | KitProg2.hex
minifirrmware.hex

TrueTouchBridge hex

usbtonc.hex

EitProgl.hex -

HEX files (*.hex)

'

Cancel

For Help, press F1

5. Select the Power Cycle option for Programming Mode, 5.0 V for voltage, 10p (or 5p, if

applicable) for Connector, and SWD for Protocol.
6. Click the Program button or File > Program to program the PSoC 5LP device.
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7. After programming is complete, the “Program Finished at <time>" message is displayed, and
PASS is indicated on the status bar, as shown in Figure 10-5.

Figure 10-5. Firmware Programming Completed

—
File View Options Help

~ AR @1 BOBR@
o

4Ip | Programmer [usiiues [ J7AG |

]. MiniFrag3/14270D0005F0 ||  Programming Parameters
Eile Path: C:\Program Files (xB6)\Cypress\ProgrammaerKitFrog2 hex
Programmer; MiniProg3/14270DD000SF0
P mming M Resst @ Power Cycle Power Datect
Verification; @ On Off Conneclorr. @ Sp O 10p
o Famiy AutoDetection ® On O Off Clock Speed: |16MHz =
CYAC S0 P Programmer Charactenstics Status
Protocol: @ JTAG ® SWD © ISSP  12C Exmml-m 18.55econde
Davice ower Status:  OFF
|| Voltage: @ sov @ 33v© 25v © 18V :
CYBC586BLTI-LPO39 - Yoltage: 220 mV
Actions Resuts =
rogram Finished at
:13:44 PM

Programming Succeeded

Doing Checksum

Doing Protect

Programming of Flash Succeeded...
Programming of Flash Starting...
Erase Succeeded

Device set to
CY8C5868LTI-LFO3S at
6:13:37 PM

Dimsed mm Fawedlse saw =

262144 FLASH bytes

*_

For Help, press F1
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AA1 Pin Assignments
A1 PSoC 5LP GPIO and Custom Application Header (J8 and J11) for CY8CKIT-041-
40XX and CY8CKIT-041-41XX
Js
Pin | “ignal | Deseription | Pm | PSoCsLPSignal | 5 RN
Jg_01 PSoC 5LP_VDD | VDD J8_02 N.C No Connect
Jg_03 P15[1] SPI MOSI Jg_04 PO[1] CUSTOM
Jg_05 P15[2] SPI SCLK J8_06 P12[0] I2C SCL
Jg_07 P15[3] SPI SSEL Jg_08 P3[0] CUSTOM
Jg_09 P12[5] SPI MISO J8_10 P12[1] 12C SDA
Jg_11 P3[4] CUSTOM Jg_12 P3[5] CUSTOM
Jg_13 P12[7] UART RX Jg_14 P12[6] UART TX
Jg_15 P3[6] CUSTOM J8_16 GND GND
J11
Pin | “ignal | Deseription | Pm | PSoCSLPSignal | 5 Rl
J11_01  |PO[2] CUSTOM J11_02 PSoC 5LP_VBUS VBUS
J11_03  |PO[3] CUSTOM J11_04 GND GND
J11_05  |PO[7] CUSTOM J11_06 PSoC 5LP_XRES XRES
J11_07  |P16] INT_PIN J11_08 PSoC 5LP_SWDCLK |SWD CLK
J11_09  |P15[4] SUSPEND J11_10 PSoC 5LP_SWDIO  |SWD 10
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A1.2 PSoC 5LP GPIO and Custom Application Header (J16 and J11) for CY8CKIT-048
J16
Pin | PSoC 5LP Signal D':i‘;ﬁ:t'i':n Pin PSoC 5LP Signal D':i‘;ﬁ:t'i':n
J16_01 |PSoC5LP_VDD |VDD J16.02  [N.C No Connect
J16_03  |P15[1] SPIMOSI J16_04 | PO[1] CUSTOM
J16_05 |P15[2] SPI SCLK J16_06  |P12[0] 12C SCL
J16_07 |P15[3] SPI SSEL J16_08  |P3[0] CUSTOM
J16_09 |P12[5] SPI MISO J16_10  |P12[1] 12C SDA
J16_11 | P3[4] CUSTOM J16_12  |P3[5] CUSTOM
J16_13 | P12[7] UART RX J16_14  |P12[6] UART TX
J16_15 | P3[6] CUSTOM J16_16  |GND GND
JNM
Pin | PSoC 5LP Signal D':i‘;ﬁ pstli-:n Pin PSoC 5LP Signal D':i‘;ﬁ pstli-:n
J11.01  |PO[2] CUSTOM J11.02  |PSoC5LP VBUS  |VBUS
J11.03 | PO[3] CUSTOM J11.04 |GND GND
J11.05 |PO[7] CUSTOM J11.06  |PSoC5LP XRES |RST
J11.07 | P1[8] INT_PIN J11.08  |PSoC5LP_SWDCLK |SWD CLK
J11.09  |P15[4] SUSPEND J11.10  |PSoC5LP_SWDIO |SWD 10
A.1.3 PSoC 5LP GPIO and Custom Application Header (J6 and J7) for CY8CKIT-145-
40XX
J6
Pin | PSoC 5LP Signal D: i‘;ﬁ;'l':n Pin PSoC 5LP Signal D':i‘;ﬁ:t'i':n
J6_01 |PSoC5LP_VBUS |VBUS J6_02 GND GND
J6 03 |P12[5] CUSTOM J6_04 P12[0] 12C SCL
J6.05 |P12[1] 12C SDA J6_06 P12[7] UART_RX
J6 07  |P12[6] UART_TX
J7
Pin | PSoC 5LP Signal DPe S:;ﬁ;'l':n Pin PSoC 5LP Signal D':s;‘;ﬁ;'i':n
J7.01  |GND GND J7_02 P3[0] CUSTOM
J7.03  |P3[4] CUSTOM J7_04 P3[5] CUSTOM
J7.05  |P3[6] CUSTOM J7_06 PO[2] CUSTOM
J7.07  |PO[1] CUSTOM

Note: For other kits, refer to the kit user guide to get this information.
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