3
y

¥ CYPRESS

PERFLEDRM

‘l.llﬂ

CYS8CKIT-017 CAN/LIN Expansion Board

Kit Guide

Doc. # 001-57814 Rev. *D

Cypress Semiconductor
198 Champion Court
San Jose, CA 95134-1709

Phone (USA): 800.858.1810
Phone (Intnl): 408.943.2600
http://www.cypress.com


http://www.cypress.com

=7 CYPRESS

PERFORWM

Copyrights

Copyrights

© Cypress Semiconductor Corporation, 2010-2012. The information contained herein is subject to change without notice.
Cypress Semiconductor Corporation assumes no responsibility for the use of any circuitry other than circuitry embodied in a
Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted
nor intended to be used for medical, life support, life saving, critical control or safety applications, unless pursuant to an
express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as critical components
in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user.
The inclusion of Cypress products in life-support systems application implies that the manufacturer assumes all risk of such
use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by
and subject to worldwide patent protection (United States and foreign), United States copyright laws and international treaty
provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create
derivative works of, and compile the Cypress Source Code and derivative works for the sole purpose of creating custom soft-
ware and or firmware in support of licensee product to be used only in conjunction with a Cypress integrated circuit as speci-
fied in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source
Code except as specified above is prohibited without the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATE-
RIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described
herein. Cypress does not assume any liability arising out of the application or use of any product or circuit described herein.
Cypress does not authorize its products for use as critical components in life-support systems where a malfunction or failure
may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support sys-
tems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all
charges.

Use may be limited by and subject to the applicable Cypress software license agreement.

PSoC® Creator™ is a trademark and PSoC® is a registered trademark of Cypress Semiconductor Corp. All other trademarks
or registered trademarks referenced herein are property of the respective corporations.

Flash Code Protection

Cypress products meet the specifications contained in their particular Cypress PSoC Data Sheets. Cypress believes that its
family of PSoC products is one of the most secure families of its kind on the market today, regardless of how they are used.
There may be methods, unknown to Cypress, that can breach the code protection features. Any of these methods, to our
knowledge, would be dishonest and possibly illegal. Neither Cypress nor any other semiconductor manufacturer can guaran-
tee the security of their code. Code protection does not mean that we are guaranteeing the product as "unbreakable."

Cypress is willing to work with the customer who is concerned about the integrity of their code. Code protection is constantly
evolving. We at Cypress are committed to continuously improving the code protection features of our products.
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Regulatory Compliance

The CY8CKIT-017 is intended for use as a development platform for hardware or software in a
laboratory environment. The board is an open system design, which does not include a shielded
enclosure. This may cause interference to other electrical or electronic devices in close proximity.

In a domestic environment, this product may cause radio interference. In this case, the user may be
required to take adequate prevention measures. Also, the board should not be used near any
medical equipment or RF devices.

Attaching additional wiring to this product or modifying the product operation from the factory default
may affect its performance and cause interference with other apparatus in the immediate vicinity. If
such interference is detected, suitable mitigating measures should be taken.

The CY8CKIT-017 as shipped from the factory has been verified to meet with requirements of CE as
a Class A product.

The CY8CKIT-017 contains electrostatic discharge (ESD) sensitive

. devices. Electrostatic charges readily accumulate on the human body

and any equipment, and can discharge without detection. Permanent
damage may occur on devices subjected to high-energy discharges.
Proper ESD precautions are recommended to avoid performance
degradation or loss of functionality. Store unused CY8CKIT-017
boards in the protective shipping package.

End-of-Life/Product Recycling

The end of life for this kit is five years from the date of manufacture,
mentioned on the back of the box. Contact your nearest recycler for
information on how to disposition the Kkit.

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D 5
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General Safety Instructions

ESD Protection

ESD can damage boards and associated components. Cypress recommends that you perform
procedures only at an ESD workstation. If one is not available, use appropriate ESD protection by
wearing an antistatic wrist strap attached to chassis ground (any unpainted metal surface) on your
board when handling parts.

Handling Boards

CYB8CKIT-017 boards are sensitive to ESD. Hold the board only by its edges. After removing the
board from its box, place it on a grounded, static free surface. Use a conductive foam pad if
available. Do not slide board over any surface.

6 CYB8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D
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The CY8CKIT-017 CAN/LIN Expansion Board Kit (EBK) is an expansion board that is used with the

CY8CKIT-001 PSoC® Development Kit (DVK) or the CY8CKIT-030 PSoC 3 Development Kit (DVK).
It enables you to evaluate the Controller Area Network (CAN) and Local Interconnect Network (LIN)
slave communication capability of PSoC 3 and PSoC 5 devices. You can design your own projects
with an easy-to-use CAN and LIN slave components in Cypress's PSoC Creator™ software, or by
altering code examples provided with this Kkit.

1.1 Kit Contents

This kit contains:

m CAN/LIN expansion board
m Quick start guide

m KitCD

Inspect the contents of the kit; if anything is missing, visit http://www.cypress.com/?rID=40215 or
contact Cypress Technical Support.

1.2 Kit Compatibility

This kit contains an expansion board and requires other Cypress kits to use it. It is designed to add
CAN and LIN capabilities to the CY8CKIT-001 PSoC Development Kit (DVK). This DVK supports
PSoC 1, PSoC 3, and PSoC 5 families. However, it may be necessary to obtain or purchase
additional processor modules for the CY8CKIT-001 to develop applications for a particular PSoC
device family.

This kit is also compatible with the CY8CKIT-030 PSoC 3 Development Kit. The EBK can be
attached to port E of the CYBCKIT-030 DVK. A CY8CKIT-030 kit can generally be substituted for a
CYB8CKIT-001 kit when using the CY8CKIT-017 kit. Therefore, any information regarding the
CYB8CKIT-001 kit in this document generally applies to the CY8CKIT-030 kit as well.

The CY8CKIT-017 can also interface with the CY3280-22x45 Universal CapSense Controller (UCC)
kit for CY8C2xx45 PSoC 1 devices. This EBK can add LIN capabilities to the UCC kit. However, it
does not add CAN capabilities to this kit, because PSoC 1 devices do not have CAN hardware.

CAN and LIN are communication protocols and require more than one CAN or LIN node to set up
communication between nodes. Therefore, it is recommended to have two CY8CKIT-001 DVKs and
two CY8BCKIT-017 EBKs. This enables you to set up CAN or LIN communication between two CAN
or LIN nodes. An alternative recommendation is to have a CAN or LIN bus emulator or analyzer. This
enables you to emulate a CAN or LIN node to communicate with a PSoC CAN or LIN controller. See
sections Using a CAN Bus Analyzer Tool on page 22 and Using a LIN Bus Analyzer Tool on page 22
for more details on using a CAN analyzer or LIN analyzer tool with this kit.

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D 7
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For detailed information about the differences between PSoC 1, PSoC 3, and PSoC 5 devices, go to
http://www.cypress.com/psoc. For more information about Cypress' kits, go to the Cypress Store at
http://www.cypress.com/shop.

PSoC Creator

Cypress' PSoC Creator software is a state-of-the-art, easy-to-use software Integrated Development
Environment (IDE). It introduces a hardware and software co-design environment based on classical
schematic entry and revolutionary embedded design methods.

With PSoC Creator, you can:

m Create and share user defined, custom peripherals using hierarchical schematic design.

m  Automatically place and route select components and integrate simple glue logic that is normally
present in discrete muxes.

m Trade-off hardware and software design considerations allowing you to focus on what matters
and get to market faster.

PSoC Creator also enables you to tap into an entire tools ecosystem with integrated compiler tool
chains, RTOS solutions, and production programmers to support both PSoC 3 and PSoC 5.

Getting Started

To get started, see the Kit Operation chapter on page 13 for a description of the kit operation and
how to program the PSoC 3 device. Code examples are used to explain how to use the CAN/LIN
expansion board with the CY8CKIT-001 DVK. The Hardware chapter on page 23 provides details of
the expansion board hardware. The Code Examples chapter on page 31 guides you to create simple
code examples. The Appendix chapter on page 61 provides the schematics and bill of materials
(BOM) associated with the expansion board.

Additional Learning Resources

Visit http://www.cypress.com for additional learning resources in the form of datasheets, technical
reference manuals, and application notes.

Application Note AN52701 describes the implementation of CAN bus communication between two
PSoC devices. It explains how to send and receive CAN messages and handle error messages.

CYB8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D
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Technical Support

If you have any technical questions or issues related to this kit, call Cypress Customer Support
+1 (800) 541-4736 Ext. 8 (in the USA),
+1 (408) 943-2600 Ext. 8 (International),

or visit http://www.cypress.com/go/support

Document History

Revision | Release Date

Description of Change

*x 01/27/2010

Initial version of the guide

*A 02/12/2010

CDT based Updates

*B 02/14/2011

Added hyperlinks in Introduction chapter on page 7. Many minor text edits.
Updated to include information about the kit's CD and the CY8CKIT-030 kit.

*C 12/16/2011

Updated images for PSoC Creator version (2.0)

*D 09/11/2012

Added a code example for the LIN component and included updates related to
LIN throughout the document. Added Safety Information chapter on page 5 and
Regulatory Compliance Information on page 62.

Document Conventions

Convention Usage
. Displays file locations, user entered text, and source code:
Courier New .
C:\ ...cd\icc\
tali Displays file names and reference documentation:
alics

Read about the sourcefile.hex file in the PSoC Designer User Guide.

[Bracketed, Bold]

Displays keyboard commands in procedures: [Enter] or [Ctrl] [C]

File > Open

Represents menu paths: File > Open > New Project

Bold

Displays commands, menu paths, and icon names in procedures: Click the File
icon and then click Open.

Times New Roman

Displays an equation:
2+2=4

Text in gray boxes

Describes Cautions or unique functionality of the product.

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D
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2.1 Prerequisite Software

The CYBCKIT-017 CAN/LIN EBK requires the PSoC Programmer and PSoC Creator software
programs to be installed before the kit can be used. If you want to use this EBK to develop
applications for PSoC 1 devices, then use the PSoC Designer software. You can install these
programs from the CY8CKIT-001 kit CD, this kit's CD, or by downloading them from the following
locations:

m PSoC Programmer: http://www.cypress.com/psocprogrammer
m PSoC Creator: http://www.cypress.com/creator
m PSoC Designer: http://www.cypress.com/psocdesigner

2.2 Software Installation

2.2.1 Installation from CD

Follow these steps to install the CY8CKIT-017 CAN/LIN EBK software from the kit's CD:
1. Insert the kit CD into your computer.

2. On the autorun screen that appears, choose the Install the kit contents from CD option to
install the kit contents from the CD.

Note If the Autorun screen does not appear, go to My Computer, open the drive containing the
kit CD. Click CAN-LIN EBK > Run CANLINEBK Setup.exe.

3. Follow all on-screen prompts to proceed with the installation. When installing the kit software, the
installer checks if the prerequisite software is installed in your system. These include PSoC Cre-
ator, PSoC Programmer, Windows Installer, .NET, Acrobat Reader, and Keil Complier. If these
applications are not installed, the installer prompts you to download and/or install them.

2.2.2 Installation from Internet
Follow these steps to install the CY8CKIT-017 CAN/LIN EBK software from the internet (this is done
to ensure that the latest software is installed):
1. Insert the kit CD into your computer.

2. Choose the Install the latest kit contents from web option on the auto run screen. This directs
you to http://www.cypress.com/?rID=40215, where you can download the latest installer.

3. Download the installer executable file.
4. Run the installer executable file after it is downloaded.

5. Follow all on-screen prompts to proceed with the installation. When installing the kit software, the
installer checks if the prerequisite software is installed in your system. These include PSoC Cre-
ator, PSoC Programmer, Windows Installer, .NET, Acrobat Reader, and Keil Complier. If these
applications are not installed, the installer prompts you to download and/or install them.

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D 11
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Note All kit contents are found on the kit CD. Also, after the installation is complete, the kit contents
are found at the following location:

C:\Program Files\Cypress\CY8CKIT-017 CAN-LIN Expansion Board Kit\

Software Uninstallation

Follow these steps to uninstall the CY8CKIT-017 CAN/LIN EBK software:

1. Open the Cypress Update Manager program. This is a program that is installed along with other
Cypress software.

2. Click the Uninstall button associated with the CY8CKIT-017 kit software.

3. Follow the on-screen prompts to uninstall the software.

The software can also be uninstalled by using the Add/Remove Programs tool included with
Windows.

Hardware Installation

Follow these steps to install the hardware:

1. The EBK board must be physically attached to port A of the CY8CKIT-001 DVK.
Note This document explains how to use this EBK with port A of the CY8CKIT-001 DVK. You
can also attach this board to port B or port C of CY8CKIT-001 DVK and port E of CY8CKIT-030
DVK. You need to modify pin assignments of the example projects to use with other ports. See
Port Options with CY8CKIT-001 DVK on page 28 for pin assignment details and limitations of
using with CY8CKIT-001 DVK ports. See Table 5-1 and Table 5-2 for pin assignment details with
port E of CY8CKIT-030 DVK.

2. A MiniProg3 device programmer must be connected to your computer to program this kit's code
examples into the PSoC devices. Follow the instructions in the MiniProg3 kit documentation to
connect it to your computer.

3. For the CAN example testing:

a. Connectthe two CAN/LIN EBK boards together with a male-to-male, 9-pin, RS-232 cable with
"straight-through" connections, as shown in Figure 3-8 on page 17, or

b. Connect a CAN analyzer to P2 of the EBK.

4. For the LIN example test, connect VCC, LIN bus, and GND of the LIN analyzer to connector P5
of the EBK.

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D
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3.1 Introduction

The CY8CKIT-017 CAN/LIN EBK includes two CAN code examples and one LIN code example. The
CAN code examples demonstrate two-way CAN communication between two PSoC 3 CAN
controller nodes on a CAN bus. These examples must be downloaded into two separate PSoC 3
devices.

m Code Example 1: CAN_Example_1

This project demonstrates sending and receiving of CAN messages. The project sends an 8-bit
value on the CAN bus and also receives an 8-bit value from the CAN bus.

m Code Example 2: CAN_Example_2
This project is identical to the 'CAN_Example_1' project, except the CAN message IDs are
reversed. Therefore, this project implements a CAN node that can communicate with a PSoC 3

that is programmed with the 'CAN_Example_1' project. See Code Examples on page 31 for more
information.

Note Most of the information related to CAN code examples describes kit operation when two
CYCS8KIT-001 DVKs and two CY8CKIT-017 EBKs are available. If only one CY8CKIT-001 DVK
and one CY8CKIT-017 EBK are available, see Using a CAN Bus Analyzer Tool on page 22 for
information on alternative ways of using this kit.

m Code Example 3: LIN_Example

This project demonstrates the LIN slave functionality of PSoC 3. It receives an unconditional
frame having eight bytes of data from the LIN bus with frame ID 0x10. The eight bytes are: Byte 1
is the scalar signal of 7-bit length and Byte 2 to 8 are the byte array signal of 7-byte length. This
is written to another unconditional frame. The LIN master can read back the data by sending the
frame ID 0x11.

Because the LIN master component is not yet available with PSoC 3, a LIN analyzer is required
to test this project. See Using a LIN Bus Analyzer Tool on page 22 for more information.

3.2 Programming PSoC 3 Device

The code examples are provided on the Start Page of PSoC Creator after the CY8CKIT-017 kit
contents are installed. This section provides details on programming the PSoC 3 device.

To program the ‘CAN_Example_1’ project to the PSoC 3 silicon, follow these steps:
1. Place the PSoC 3 processor module on the CY8CKIT-001 DVK.
2. Power the DVK using either battery connections or a wall power unit.

3. Connect the MiniProg3 JTAG cable to the JTAG connector, both on MiniProg3 and the PSoC 3
processor module. Connect the MiniProg3 to a host PC USB high speed port using a USB cable.

The connections for steps 1 to 3 are shown in Figure 3-1.

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D 13
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Figure 3-1. PSoC 3 Processor Module, Power, and MiniProg3 Connection with CY8CKIT-001 DVK

Note See the PSoC Development Kit Board Guide for details on connecting and programming PSoC
devices.

4. Click on the code example, CAN_Example_1 located in Examples and Kits on the Start Page of
PSoC Creator.

Figure 3-2. PSoC Creator Start Page
| o f StartPage- >4 kX

PSoC® Creator™ S
0] reator i = ‘
=7 CYPRESS
FERFORM
Getting Started »~ ) : i ~
s —|| CY8CKIT-017 CAN/LIN Expansion Board Kit Documentation
PSal Creator Start Page
k Start G uide
ﬁ::lncm PEE:DEUI e The CY8CKIT-047 Expansion Board Kit (EBK) provides hardware, documentation, and sample projects to give hardware and

firmware developers a platform for implermenting PSoC-based CAN or LIN cantrallers. The hardware of this kit provides the
electrical interface necessary for connection ta a CAN or LIN bus. This EBK is designed to interface with the CYSCKIT-001
PSoC Development Kit.

Intro to PSal Creator

PSal Creator Training

Help Tutorials

by risibreioel S esions This kit includes the following documents:

Examples and Kits

o 2 CYSCKIT-017 CAN/LIN Expansion Board Kit User's Guide
Flndi’*ﬂP'E Project.. This guide provides detailed information about using the CYSCKIT-017 CANLIN Expansion Board Kit.
=l Kits 25
= CYBCKIT-017 CAN/LIN E spansion.. CYSCKIT-017 CAN/LIN Expansion Board Kit Quick Start Guide
[E] CAN_E nample_1.cywk, This documentis also printed and included in the kit to get started.

] CAMN_E rample_2. cywik.

CYBCKIT-017 CAN/LIN Expansion Board Kit Release Notes
Release Motes for the CYSCKIT-017 CANLIN Expansion Board Kit.

Product Information 2 ; =
CYBCKIT-017 CAN/LIN Expansion Board Kit Schematic

PSoC Creator Schematic for the CYBCKIT-017 CANILIN Expansion Board Kit hardwars

PSolC Programmer

PSol 3 & CYBCKIT-017 CAN/LIN Expansion Board Kit Bill Of Materials

P5aCH Bill Of Materials (BOM; for the CYSCKIT-017 CAMILIN Expansion Board Kit hardware

14 CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D
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5. Create a folder in the desired location and click OK. The project opens in PSoC Creator and is
saved in that folder.

6. Build the project by selecting the Build option.
Figure 3-3. Build Project

# CAN_Example_1 - PSoC Creator 2.1 [C:\...\PSoC Creator\CAM_Example_1YCAN_Example_1.cydsn\CA

File Edit ‘iew Debug Project | Build | Tools ‘Window Help

kARSI B- RE AP [#4 BuldCaN_Example_1  Shift+Fe | - @ @ L :pebug .
|ﬂ| . by 13, a %; —  Clean CAN_Example_1 I
hd E =

wiorkspace Explorer (1 project) -.cvsch main.c " CAM_Example_1.cyd

7. Click the Program icon.

Figure 3-4. Program Option

File Edit ‘Wiew Debug Project  Build Tools  indow  Help

BlRLSE W@ &S % G X9 & i3-

8. The project is programmed successfully.
9. Reset the device by pressing the SW4 switch on the DVK; see Figure 3-5.

Figure 3-5. Reset
VA ——

10.Follow steps 1 through 9 to program other code examples, CAN_Example_2 and LIN_Example,
on PSoC 3.
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Hardware Connections

CAN Communication Hardware Setup

1.
2.

5.

6.

Connect the CAN/LIN expansion board to port A of CY8CKIT-001 DVK, as shown in Figure 3-1.

Connect a second CY8CKIT-017 expansion board to port A of a second CY8CKIT-001 DVK, as
shown in Figure 3-1.

On both CY8CKIT-001 DVK boards, connect the analog input from the potentiometer (VR slot in
CY8CKIT-001 DVK) to the P1_6 on the DVK, as shown in Figure 3-6.

" EEEEEEEEEEEE R

| " " s @ 8 8 E S SES s Ew
" EEEEEEEEEEEEEEE

SW1

L]
I |
R_PWR —7
R,

The remaining jumper settings on both DVKs should be in the default state. See the PSoC Devel-
opment Kit Board Guide for the default setting of jumpers.

Connect the two CAN/LIN EBK boards together with a male-to-male, 9-pin, RS-232 cable with
"straight-through" connections, as shown in Figure 3-8. Connect the cable to the CAN DB9 con-
nector (P2) on both EBK boards.
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Figure 3-8. Connected CAN/LIN EBK Boards

HIH ML

7. Power up one DVK board with the 12-V power supply. Then, power up the other DVK with a 12-V
power supply. The second DVK must be powered up within approximately 5 seconds of powering
the first DVK.
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3.3.2 LIN Communication Hardware Setup
1. Connect the CAN/LIN expansion board to port A of CY8CKIT-001 DVK, as shown in Figure 3-9.
Figure 3-9. EBK to Port A of CY8CKIT-001 DVK

PrEtErI @

2. Set VDD SELECT switch (SW3) on the DVK to the 5 V position. The remaining jumper settings
on the DVK must be set to or left at the default state.

Figure 3-10. VDD Select

3. Connect Vbat, LIN bus, and GND of the LIN analyzer/LIN master to S_LIN (P5) connector of
EBK. See LIN Bus Connectors on page 26 for details of LIN bus connectors.
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Figure 3-11. Connectto S_LIN
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J¥>
L)
4
e

4. Connect a 12-V power supply adapter, which is supplied along with the CY8CKIT-001 DVK to the
power jack of the DVK.

Note If you are using the CY8CKIT-030 PSoC 3 DVK, connect the CY8CKIT-017 EBK to port E.
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3.4 Verify Functionality

3.4.1 CAN Communication

Vary the VR (potentiometer on either DVK) and note the change in status displayed on the LCD of
either DVK.

Note The CAN communication may not work correctly if the PSoC devices are not using an

accurate, external clock source. See CAN Bus Clock Accuracy on page 24 for details on oscillator
requirements.

Figure 3-12. Verifying LCD Output of CAN_Example_1

3.4.2 LIN Communication

1. When the LIN_Example project starts, the LIN Slave component is initialized. If the startup is suc-

cessful, the ‘LINS Initialize Successful’ message is displayed on the LCD, followed by ‘Send the 8
bytes of data with ID 0x10'.
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Figure 3-13. Verify LCD Output of LIN_Example

2. Configure the LIN analyzer/master with checksum set to Enhanced and baud rate set to 19200.

3. Send an unconditional frame having eight bytes of data (Byte 1 is the scalar signal of 7-bit length
and Byte 2 to 8 is byte array signal of 7-byte length) with a frame ID of 0x10 from the LIN ana-
lyzer/master. The frame ID and values of data received are displayed after ‘Recd-Data’ on the
LCD. This data will be displayed for 12 seconds.

ved D

Figure 3-14. Recei ata Display

4. After 12 seconds, the LCD display changes to ‘Send ID 0x11 to read back data’. Send a frame
with an ID of 0x11 from the LIN analyzer/master.

5. When the frame with ID 0x11 is received, the data is sent to the LIN master. The frame ID and
values of sent data is displayed on the LCD for 12 seconds.
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Figure 3-15. Sent Data Display

6. After 12 seconds, the LCD display again switches to "Send the 8 bytes of data with ID 0x10".
Repeat steps 3 to 5 to check LIN slave communication with a different set of data.

LIN Slave Communication Diagram

Protef:t.ed Datal Data2 Data3 Data4 Data5 Data6 Data7 Data8 Checksum
Identifier (Enhanced)
Ox11 Ox0A 0x0B 0x0C 0x0D Ox0E Ox0F Ox1A 0x1B OX6E
Legend:

Data published by LIN Slave

3.5 Using a CAN Bus Analyzer Tool

This kit functions most effectively when two CY8CKIT-001 DVKs and two CY8CKIT-017 EBKs are
available. However, it is also possible to replace one CY8CKIT-001 DVK and one CY8CKIT-017
EBK with a CAN bus analyzer or emulator tool. It is even possible to use any other CAN node to
communicate with this kit.

If you use a CAN bus analyzer or emulator tool to communicate with this kit, then the tool must be
set up to send and receive CAN messages (at proper intervals) with proper length and message ID
and at a proper baud rate. See the Code Examples chapter on page 31 for more details on the CAN
controller configuration of this kit's code examples.

If you use any other CAN node to communicate with this kit, then you may need to modify the firm-
ware to allow communication. You can modify the code examples, firmware, or settings of the other
CAN node.

3.6 Using a LIN Bus Analyzer Tool

The LIN_Example project demonstrates functionality of the LIN slave device, so the LIN master
device must be also used. The LIN bus analyzer or emulator tool can be used as the LIN master
device. It is also possible to use any other LIN master node to communicate with this example proj-
ect. If you use a LIN bus analyzer or emulator tool, then the tool must be set up to send and receive
frames with proper length and ID and at a proper baud rate. See the Code Examples chapter on
page 31 for more details on the LIN slave component configuration of this kit example project.
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4.1 System Block Diagram

The CAN/LIN EBK hardware consists of the following functional blocks:
CAN transceiver circuit (TJA1050)

LIN transceiver circuit in master configuration (TJA1020)

LIN transceiver circuit in slave configuration (TJA1020)

Three indicator LEDs

EBK identification circuit (not populated)

40-pin (2x20) connector (Sullins Connector Solutions, S2111E-20-ND)

Figure 4-1. EBK Block Diagram

«2/» CANPHY > CANBus
S 3
S /> LINPHY 1 «—> LiNBus
N
3
g 4> LINPHY 2 «—> LiNBus
s
3
2 3/
g /5 LEDs

/> EBKID

The primary functional blocks of this EBK are the three transceiver circuits: one CAN transceiver
circuit and two LIN transceiver circuits. Each of these transceiver circuits enables a digital CMOS
PSoC device to interface with a physical CAN or LIN bus, respectively. Without these transceiver
circuits, it is impossible for CMOS devices to communicate with other CAN or LIN nodes on a CAN
or LIN bus.

The EBK ID functional block consists of two circuits that are not populated, and can therefore be
ignored. These circuits exist to provide forward compatibility with automatic EBK identification
features that do not yet exist.

The LEDs functional block consists of three, active-low LEDs that can provide indications. These
LEDs are driven by PSoC pins.

The 40-pin (2x20) connector connects the configured PSoC 1/O pins to the various circuits on the
expansion board.
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CAN Physical Layer Transceiver Circuit

The CAN physical layer transceiver circuit on the expansion board uses a TJA1050 CAN transceiver
device. This device translates differential CAN bus signals to and from digital CMOS signals with
standard TTL voltage levels.

Three signals are used between this circuit and the PSoC controller. These signals are CAN_RX,
CAN_TX, and CAN_EN. Any data signals on the CAN bus are driven at the CAN_RX signal. Any
data signals driven on the CAN_TX signal is driven onto the CAN bus. The CAN_EN signal enables
and disables the CAN transceiver.

A pull-up resistor footprint (R1) is provided on the CAN_EN net. This can be populated if it is desired
to have a pull-up resistor on the CAN_EN net.

See the TJA1050 device datasheet for details on each of these three pins of the CAN transceiver.

CAN Bus Clock Accuracy

For accurate CAN communication, a CAN controller device must typically have a clock source with a
frequency tolerance of 0.5% or less. Therefore, the PSoC device used as the CAN controller must
meet this requirement. If the native internal oscillator tolerance of the PSoC device is greater than
0.5%, then some external clock source that is more accurate must be used. For example, an
external oscillator or an external crystal can be used with the PSoC to improve the accuracy of the
clocks in the PSoC device.

Footprints for oscillator and crystal devices (and any necessary passive components) are provided
on the CY8CKIT-001 DVK board and PSoC processor module boards. Newer versions of these
boards already have these footprints populated with components. If you have an older PSoC
processor module that does not have a populated crystal circuit, you can populate it yourself or
contact Cypress Technical Support for assistance.

See Design Wide Resources on page 48 for details on the clock configuration of this kit's code
examples.

CAN Bus Connector

The following table shows the pinout of the CAN DB9 connector (P2) on the expansion board.

Table 4-1. CAN Connector Pinout

)
5

Signal

NC

CAN_L

GND

NC

NC

GND

CAN_H

NC

OO |INoO(a|dh|wW|N|(F

NC (VIN)

By default, pin 9 of the CAN connector is left floating. However, if the CANEXTPWR jumper (JP3) is
populated, pin 9 of the CAN connector is connected to the VIN power rail of the DVK and EBK. This
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is useful if you want to power up other CAN nodes through the CAN connector or if you want to
power up the DVK and EBK from the power supply of some other CAN node.

Warning: Take extra care when populating the CANEXTPWR jumper. The DVK or EBK can be
damaged if the DVK and EBK have their own power supply powering the VIN rail and a different
power supply is connected through pin 9 of the CAN connector.

CAN Bus Termination

The CAN specification requires that CAN nodes located physically at the end of the CAN bus must
terminate the CAN differential signals with 120 Q. The EBK features a 120-Q termination resistor
(R6) that can be enabled or disabled by using jumper JP2. If JP2 is populated, the termination
resistor is active. If JP2 is not populated, the termination resistor is not active.

The termination resistor is active (JP2 is populated) by default.

Figure 4-2. JP2 Jumper

Choke Footprint

A footprint for a common-mode signal suppression choke is available on the expansion board, but it
is not populated. This footprint can be populated with a B82789CO0 (or equivalent) choke to suppress
common-mode signals on the CAN bus. If a choke component is mounted on the L1 footprint,
resistors R4 and R12 must be removed from the board. The choke component has no effect if these
two resistors are not removed.

Figure 4-3. CAN Choke Footprint

C2

?.‘.E
R =
-ci-ﬁ
L

CAN Circuit Isolation

The CAN circuit can be completely isolated from the rest of the CY8CKIT-001 DVK by removing
resistors R3, R5, and R10. Each of these resistors is 0 Q. This is useful if the CAN circuit is not
needed, but other circuits on the EBK are. In this case, isolating the CAN circuit ensures that the
CAN circuit does not interfere with any other circuits that share the same pins. The footprints for R3,
R5, and R10 are designed so that they can be reconnected easily with a ‘solder jumper’ instead of
repopulating the footprints with a 0-Q resistor.
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Figure 4-4. CAN Circuit

LIN Physical Layer Transceiver Circuits

The two LIN physical layer transceiver circuits on the expansion board use a TJA1020 LIN
transceiver device. This device translates high-voltage LIN bus signals to and from digital CMOS
signals with standard TTL voltage levels.

Three signals are used between each LIN circuit and the PSoC controller. For the LIN1 circuit, the
three signals are LIN1_RX, LIN1_TX, and LIN1_NSLP. For the LIN2 circuit, the signals are
LIN2_RX, LIN2_TX, and LIN2_NSLP. Any data signals on the LIN bus are sent to the PSoC by the
LINx_RX signal. Any data signals driven by the PSoC on the LINx_TX signal will be driven onto the
LIN bus. The LINx_NSLP signals are used to put the LIN transceiver device in and out of sleep.

By default, there are no pull-up resistors on the LINx_TX signals. A pull-up resistor footprint is
provided (R14 on LIN1_TX and R16 on LIN2_TX) on each LINx_TX signal if you want to have a pull-
up resistor on this signal.

See the TJA1020 device datasheet for details on each of the three signals of the LIN transceiver.

LIN Bus Connectors

The following table shows the pinout of both of the 3-pin LIN connectors (P4 and P5) on the
expansion board.

Table 4-2. LIN Connector Pinouts

Pin LIN1 LIN2
NC (VBAT) NC (VBAT)
LIN_BUS LIN_BUS

GND GND

By default, pin 1 of both LIN connectors (P4 and P5) are left floating. However, if the LINIEXTPWR
jumper (JP4) is populated, pin 1 of the LIN1 connector is connected to the VIN power rail of the DVK
and EBK. If the LIN2EXTPWR jumper (JP5) is populated, pin 1 of the LIN2 connector is connected
to the VIN power rail of the DVK and EBK. Populating either one of these jumpers is useful if you
want to power up other LIN nodes through the either of the LIN connectors, or if you want to power
up the DVK and EBK from the power supply of some other LIN node.

Warning: Take extra care when populating the LINIEXTPWER or LIN2EXTPWR jumpers. The DVK
or EBK can be damaged if the DVK and EBK are powered by a power supply at the VIN rail and a
different power supply is connected through pin 1 of either LIN connector.

LIN Circuit Isolation

Both LIN circuits can be completely isolated from the rest of the CY8CKIT-001 DVK by removing
resistors R19, R23, and R25 (to isolate the LIN1 circuit) or R20, R24, and R26 (to isolate the LIN2
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circuit). Each of these resistors is 0 Q. This is useful if either of the LIN circuits are not needed, but
other circuits on the EBK are. In this case, isolating a LIN circuit ensures that the LIN circuit does not
interfere with any other circuits that share the same pins. The footprints for R19, R23, R25, R20,
R24, and R26 are designed so that they can be reconnected easily with a ‘solder jumper’ instead of
repopulating the footprints with a 0-Q resistor.

Figure 4-5. LIN Circuit

4.3.3 Using the LIN Transceiver NWAKE Pins
Both TJA1020 LIN transceiver devices have an NWAKE input that can be used to wake up a
sleeping LIN bus without interaction from the PSoC LIN controller. If the NWAKE input needs to be
used for either LIN circuit, the signal can be accessed using the test points on the board labeled with
NWAKE1 and NWAKE2, respectively.

4.3.4 LIN Master and Slave Configurations
By default, the LIN1 circuit has a LIN master configuration and the LIN2 circuit has a LIN slave
configuration. Table 4-3 shows how footprints in each circuit are populated by default to make a
master or slave configuration. The components can be replaced as shown by Table 4-3 to change
the circuit from a master to slave or vice versa.

Table 4-3. Configurations
Circuit Diode Resistor Capacitor
LIN1 (master) D7 is PMLL4148L R27 is 1 kQ C8is1nF
LIN2 (slave) D8 is not populated R28 is not populated C9is 220 pF
4.4 Indicator LEDs

The expansion board has three indicator LEDs: red, amber, and green. The LEDs are active-low,
and they must each be driven with a sink current of approximately 2 mA to turn them on.

All three LEDs can be completely isolated from the rest of the CY8CKIT-001 DVK by removing
resistor R2, which is a 0-Q resistor. This is useful if the LEDs are not needed, but other circuits on
the EBK are. In this case, isolating the LEDs ensures that they do not interfere with other circuits that
share the same pins.
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Port Options with CY8CKIT-001 DVK

The CAN/LIN expansion board connects to the CY8CKIT-001 PSoC DVK through the 20x2-pin
connector. It hooks up to the DVK through one of the following ports: port A, port B, or port C.
Table 4-4 shows how the signals on the CAN/LIN expansion board map to the pins on port A, port B,
or port C of the DVK board. Sections 4.5.1 Jumper Settings of CY8CKIT-001 DVK for Using Port B
and 4.5.2 Debugging Restrictions When Using Port B explain the limitations of using the EBK with
port B.

Table 4-4. Port Pin Connections

Pin Port A Port B Port C CAN/LIN EBK
1 P3_7 P1_7 P9_7 EBK_SEL
2 P3 6 P1 6 P9 6 ERR_LED
3 P35 P15 P9 5 OK_LED
4 P3 4 P14 P9 4 CAN_RX
5 P33 P1_3 P9 3 CAN_TX
6 P3 2 P12 P9 2 CAN_EN
7 P3_1 P11 P9 1 NC
8 P3 0 P10 P9 0 NC
9 GND GND GND GND
10 RESRV 11 RESRV 3 RESRV 14 NC
11 P5 7 P2_7 P8 7 NC
12 P5 6 P2 6 P8 6 LIN1_TX
13 P55 P25 P8_5 LIN2_TX
14 P5 4 P2 4 P8 4 LIN1_RX
15 P5_3 P2_3 P8_3 LIN2_NSLP
16 P5 2 P2 2 P8 2 LIN1_NSLP
17 P5_1 P2 1 P8_1 LIN2_RX
18 P5 0 P2 0 P8 0 WARN_LED
19 GND GND GND GND
20 RESRV 10 RESRV 2 RESRV 13 NC
21 P4 7 PO_7 P7_7 NC
22 P4 6 PO 6 P7 6 NC
23 P4 5 PO_5 P75 NC
24 P4 4 PO 4 P7 4 NC
25 P4 3 PO_3 P7_3 NC
26 P4 2 PO 2 P7 2 NC
27 P4 1 PO_1 P7_1 NC
28 P4 0 PO 0 P7 0 NC
29 GND GND GND GND
30 RESRV 9 RESRV 1 RESRV 12 NC
31 P12_3 P12_3 P12_3 NC
32 P12 2 P12 2 P12 2 NC
33 P12_1 P12_1 P12_1 SDA

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D



=

Ej CYPEESE Hardware
Pin Port A Port B Port C CAN/LIN EBK
34 P12_0 P12_0 P12_0 SCL
35 V3 3 V3 3 V3_3 V3 3
36 VADJ VADJ VADJ VADJ
37 GND GND GND GND
38 V5_0 V5_0 V5_0 V5_0
39 VIN VIN VIN VIN
40 GND GND GND GND
45.1 Jumper Settings of CY8CKIT-001 DVK for Using Port B

45.2

4.6

Port B uses the port 2 GPIO pins to connect to two of the LEDs and the two LIN transceiver circuits
on the expansion board. Therefore, switch the jumper J12 to ‘Off’ position; this switches off the
power for the character LCD that is connected to port 2 of the CY8CKIT-001 DVK. This means that
the LCD on the DVK cannot be used when the port 2 GPIO pins are used and the expansion board
is occupying port B of the DVK.

It is possible to use the EBK for CAN on port B of the DVK along with the LCD of the DVK. In this
case, the LEDs and both LIN circuits on the EBK should be isolated from the 2x20 header by
removing the corresponding 0-Q resistors on the expansion board.

Figure 4-6. J12 Jumper in Off Position

Sy O s
e e T RO

Debugging Restrictions When Using Port B

When the CY8CKIT-017 EBK occupies port B, debugging is possible only through Serial Wire
Debug (SWD) interface. It is not possible through JTAG and Serial Wire Viewer (SWV) debug
interfaces because expansion board circuits conflict with GPIO pins of these (JTAG and SWV)
interfaces.

Power Supply Configurations

By default, the CAN/LIN expansion board is powered from the CY8CKIT-001 DVK through the 40-pin
(2x20) connector.

The expansion board has a selection jumper on it (JP6) that must be set correctly to match the
power settings of the DVK. This jumper can be set to power up the circuits on the expansion board
with the V5_0, V3_3, or VADJ power supplies from the DVK board.

The CAN transceiver circuit only works when it is powered with 5 V. Therefore, JP6 must be set to
the V5_0 setting when using CAN. The LIN circuits can works at either the V5_0 or the V3_3 power
supplies.

The expansion board has a pin on each CAN and LIN header (P2, P4, and P5) that can be
connected to the VIN power supply of the DVK. One reason to use this is if there are two CY8CKIT-
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001 boards (both with CY8CKIT-017 EBKSs) that are connected to each other between their CAN
connectors or LIN connectors. In this case, it is useful to allow the VIN power supply of one DVK to
power up the other DVK (and its EBK) through the LIN or CAN header.

The CANEXTPWER jumper (JP3) is used to connect the VIN supply to a CAN connector pin. The
LINIEXTPWER jumper (JP4) is used to connect the VIN supply to a LIN1 connector pin. The
LIN2EXTPWER jumper (JP5) is used to connect the VIN supply to a LIN2 connector pin.

Warning: Take extra care when populating any of the JP3, JP4, or JP5 jumpers. These jumpers
should only be populated when only one VIN power supply exists in the system.
Default Switch and Jumper Settings

Jumpers on the CY8CKIT-017 CAN/LIN expansion board have a default setting for 5V operation.
For default configuration, each of the jumpers must be set according to these instructions (any jump-
ers on the board not mentioned below should have no jumper installed).

JP6 - VDD Select. Default Position: 5V (middle two pins)

JP6
8 NC D O Vad j

. Ncoova 3

| = W=

JP2 - CAN Termination Resistor. Default Position: Installed

D1 JP2
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The CAN_Example_1 project demonstrates the implementation of a CAN node using a CY8CKIT-
001 DVK, a CYB8CKIT-009 PSoC 3 processor module, and a CY8CKIT-017 CAN/LIN EBK. The test
setup shown in Figure 3-8 on page 17 consists of two CAN nodes, created using two CY8CKIT-001
DVKs, two CY8CKIT-009 PSoC 3 processor modules, and two CYBCKIT-017 CAN/LIN EBKs con-
nected by a DB9 cable.

The CAN_Example_2 project is programmed into the second CY8CKIT-001 DVK making it a CAN
node that communicates with the CAN node created by programming CAN_Example_1 into the first
CY8CKIT-001 DVK. The two code examples are identical except that their transmit and receive ID's
are reversed.

The LIN_Example project demonstrates the LIN slave operation on PSoC 3. This uses the
CY8CKIT-001 DVK, CY8CKIT-009 PSoC 3 processor module, LIN bus analyzer, and the CY8CKIT-
017 CAN/LIN EBK.

5.1 Code Example 1: CAN_Example_1

In the CAN_Example_1 project, the CAN component is configured to transmit messages at a baud
rate of 500 kbps in full TX/RX mode. This CAN node has a transmit ID of 0xX2FF and a receive ID of
O0x3FF. The potentiometer present on the first CY8CKIT-001 DVK is sampled by a Sigma-Delta ADC
that is configured with 8-bit resolution and a sampling rate of 10 ksps. The result of the conversion is
stored in a variable in the ISR at the end of each ADC sample.

CAN messages are scheduled to be transmitted every 100 ms. The ADC samples are transmitted in
these CAN messages. Every 10 ms a “CAN message received” flag is polled. This flag is set every
time a CAN message is received. If the flag is set, the received data is copied from the receive buffer
to a variable. The LCD on the first CY8CKIT-001 DVK displays the updated value of both the trans-
mitted and received data. Three LEDs (green, amber, and red) present on the CY8CKIT-017 show
the status of the CAN transmission.

The green LED flashes any time a CAN message is received successfully. The amber LED turns on
continuously any time either CAN error counter is between 0 and 127, inclusive. The red LED turns
on whenever either CAN error counter exceeds 127.
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Figure 5-1. Firmware Flowchart
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Running the Code Example

To program the PSoC 3 device with the CAN_Example_1 project, follow the instructions described in
Programming PSoC 3 Device on page 13.

Hardware Connections

This code example is designed to work only when the EBK is connected to port A of the CY8CKIT-
001 DVK. You can modify the code example to work on other ports of the DVK. See Design Wide
Resources on page 48 for details on changing the project's pinout.

For more information on hardware connections, see Hardware Connections on page 16.

Verifying Output

As you vary the potentiometer of the first CY8CKIT-001 DVK, observe the change in the transmitted
byte information on the first line of LCD present on the CY8CKIT-001 DVK. The same value is
reflected as the received byte information on the second line of the LCD present on the second
CY8CKIT-001 DVK.

Figure 5-2. CAN_Example_1 Project Verification

OULE [PORT 2)
AT !,_?GPORT Coliiiny ‘6

PSoC Creator Project Details

PSoC Creator offers a flexible hardware and software co-design environment to create and
configure the programmable peripherals.

Figure 5-3. PSoC Creator Top Level Design For CAN_Example_1 Project

ADC
ADC DelSig
POT_IN[— ‘@
CAN
CAN S
CAN_RX [i#l-o———rx i}~ CAN_TX bl
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LCD
Sl e Character LCD — [ CAN_LED WARN
BUS_CLK i} Status Reg
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1M 30000
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5141 CAN

CAN is the core component in this code example. The component enables you to set the message
IDs and the transmission mode.

In the CAN_Example_1 project, the transmit message ID is set to Ox2FF, the receive message ID is
set to Ox3FF, and the baud rate is set to 500 kbps. The transmission mode is set to full TX/RX mode.
The CAN_Example_2 project has the same settings, except that the transmit message ID is set to
0x3FF and the receive message ID is set to Ox2FF.

Notes
m For details of parameters, refer to the component datasheets.

m The component figure shows only tabs in which settings have been changed from default states
or in which critical settings exist for proper operation. Any tabs not shown have default settings.
This is valid for all components of all code examples.

Figure 5-4. CAN Configuration: General Tab

Configure ‘CAN'

Mame: |m |

~ General | Timing |~ Interrupk |~ Receive Buffers | Transmit Buffers | Built-in 4 b

Add Transceiver Enable Signal

Transmit Buffer Arbitration Round Raobin v
Bus-0ff Restart
CAM Buz Synchronization Logic

o
-~

Figure 5-5. CAN Configuration: Timing Tab

Configure ‘CAN'

Mame: | CaM |
M Interrupt | Receive Buffers | Transmit Buffers © Builtsin | 4 P
Seftings
BRF Tzegl Tzeg2
E iE |[2 |
Calculataor
Clack Freguency (KHz]  Desired Baud Rate (Kbps] S0 Sample Mode
| ||EDD v||1 V||1-Sample hd
BRP Tirne Quantum Tzeqgl Teags Sarple Paint Wariaho
2 16 13 2 a7 i}
3 12 9 2 a3 i}
2 16 12 3 a1 i} 3
< >
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Figure 5-6. CAN Configuration: Interrupt Tab

Configure ‘CAN

Marme: |D’-\N |

General | Timing,~” Interrupt | Receive Buffers | Transmit Buffers © Built-in | 4 &

Enable Intermiptz
[ tMessage Transmitted
Meszsage Received
] Receive Buffer Ful
Bus Off State
[] CRC Emar Detected
[ Message Format Emar Detected
[] Message &cknowledge Erar Detected
] Bit Stuffing Eror Detected
1 Bit Enror Detected
[] Overload Frame Received
[ Arbitration Lost Detected

Figure 5-7. CAN Configuration: Receive Buffers Tab

Configure ‘CAN

MName: |D‘-\.N |

General -~ Timing | Interrupt ~ Receive Buffers ] Tramsmit Buffers |~ Built-in | 4 P
Mailbox Ful | Bagzic | IDE | ID RTR | RTRreply | IRG  Linking |
[ | 03FF r ¥ r

<
A

— WD 00 T M e L B —
a1
a1

]

W

Cancel

[}
-~
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Figure 5-8. CAN Configuration: Transmit Buffers Tab

Configure ‘CAN'

M ame: | CaM |

General ]/Timing I/Interrupt }/Receive BuFFers/]/Transmit Buffers ]/Built-in ] 4k

I ailbax Full | Basic | IDE | ID RTR | DLC | IRO
1
2
3
4
a3
E
7

9%
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=l
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i i
%
i i
HEEEEE N
== = = = =
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5.1.4.2 ADC
The ADC component is used to sample the potentiometer input.

Figure 5-9. ADC Configuration: Configure Tab

Configure ‘ADC_DelSig’

MName: |ADC |
_ Confgure | Bt | ap
Cormon |
Corment : |Default Config
ConfigName: | CFGT | aDC_CFG1
Sampling

Conversion Mode | 2 - Continuous v #Configs 1 %]
Resolution bits

Canversion Fate SPS Riange [ 8000 - 137500 5P |

Clock Freguency @ kHz

Input O ptions
Input Mode (O Differential (&) Single

Input Fange |Vssa to Wdda Vl
Buffer Gain |1 » Buffer Mode | Rail ta Rai b
Reference
Vet | IntemalYdda/4

Datazheet Apply
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Figure 5-10. ADC Configuration: Common Tab

Configure "ADC_DelSig'

M ame: |AD C |

- Configure Built-in -; q b

Corfig 1 |; |

] Hardware S0C [Start of Conversion]

Clock Source
&) Intemal

) Extemnal

[ Low Power Charge Pump

[] Enable_‘ref_ssa

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D 37



=
=4 Cvrress

Code Examples PERFORM

5143 POT_IN

The POT_IN pin is used to input the analog signal from the potentiometer. The pin’s drive mode is
configured as High Impedance Analog, which is the default value.

Figure 5-11. POT_IN Configuration: Pins > Type Tab

Configure ‘cy_pins

Name: | EEIA |
< Pins [ Mapping [ Reset | Builk-in q bk
NumberoFPins: X H+ |3 5
[All Fins] <" Type | General
& PoTiN G Analog Freview:
[ Digital Input
X—=o
] Digital Dutput
[ Bidirectional

Figure 5-12. POT_IN Configuration: Pins > General Tab

Configure ‘cy_pins

Name:  |[POT_IN |

~" Pins [ Mapping | Reset | Built-in 4 bk
Nurmber of Fins: |1 A H+ | E F
[l Finz] Type " General l
& POT_ING Diive Mode Initial 5 tate:

v| |L0w[EI] v|

| High Impedance &nalog

Finimum Supply Yoltage:

2
7}

kY

|a
és
=
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5.14.4 STATUS_REG

The status register is used to read the state of the LOOPCLK clock component. The output of this
register is used to detect the rising edge of the LOOPCLK in this project.

Figure 5-13. STATUS_REG Configuration: Configure Tab

Configure ‘CyStatusReg’

Name:  |STATUS_REG |

Eonﬁgure] Builk-in | 4 b

Bit tade Set All Sticky
tModetask
Transparent Set All Tranzparent

5145 BUS_CLK

The BUS_CLK is used as the latching clock for the STATUS REG component. This is an existing,
high-frequency clock in the chip.

Figure 5-14. BUS_CLK Configuration: Configure Clock Tab
Configure ‘cy._clock’ E

~ Configure Clock [ Built-in 4 b

Clock Type: O New (%) Ewisting
Source: |BUS_CLK {24 000 A2z v|

Summary
APl Generated: Mo
Uzes Clock Tree Hesource: Mo

Source Clock Info
Mame: EUS_CLE
Enabled: ‘es
Frequency: 24.000 MHz
Accuracy: +0.001
Divider: 1
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LOOPCLK is configured to generate a 100 Hz clock, which is used to generate a 10 ms period in the

firmware.

Figure 5-15. LOOPCLK Configuration: Configure Clock Tab

Configure ‘cy_clock’ @

Name:  |LOOPCLE |

~" Configure Clock | Advanced - Built-in q b

Clock Type: (&) Mew () Ewisting

Source: |IMD /2000 Midz) v|
Specify: (O Frequency

() Divider 30000 E
Summary

APl Generated: Yes
Uzes Clock Tree Resource: Yes

Source Clock Info
Mame: MO
Enabled: ‘Ye:
Frequency: 3000 MHz
Accuracy: 1

Figure 5-16. LOOPCLK Configuration: Advanced Tab

Configure ‘cy_clock’

Name:  |LOOPCLK |

Configure Clock " Adwanced | Built-in q b

[] Enable Digital Damain Output [T his option farces the clock inta the analag domain.)
Spnc with MASTER_CLEK

The clock distribution nebwork. produces a master clock, MASTER_CLE., used for
respnchronization. Thiz clock is not intended for clocking circuitny outside of the clock distribution
network. Output clocks can be phaze aligned to thiz clock. Mormally MASTER_CLE should be
the highezt frequency clock in the chip.

Generally, all clocks uzed in the chip must be derived from the zame source, or synchronized to
the main fast clk_spne clock [MASTER_CLE).

By zetting thiz parameter to falze this clock becomes an unsynchronized, divided clock.
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5.1.4.7 LCD

The Character LCD is used to display the updated information of the transmitted and received bytes
along with their transmit and receive IDs.

Figure 5-17. LCD Configuration: General Tab

Configure ‘CharLCD*

Mame: | LCD

" General | Built-in 4 b

Parameters

LCD Custorn Character Set
® Mone

O Yertical Bargraph
C Horizontal Bargraph
2 User Defined

Include Mumber to ASCI
Comversion Routines

5.14.8 CAN_TX

CAN_TX is the CAN bus transmit signal pin. This pin is configured as an output pin with a strong
drive mode. It must be connected to the CAN TX input of the external CAN transceiver.

Figure 5-18. CAN_TX Configuration: Pins > Type Tab

Configure ‘cy_pins'

MName: |
< Pins [ Mapping I~ Reset | Buil-in q b
Murnber of Pins: AHEr B 2
[l Fins] < Type | General Cukput
B can X0 [] Analog Prewview:

] Digital Input —— | |

Dvigital Qutput
Hw Connection
[ Ouput Enable

[ Bidirectional
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Figure 5-19. CAN_TX Configuration: Pins > General Tab

Configure ‘cy_pins

Name:

[CAN_Tx

< Pins [ Mapping [ Reset | Builk-in

4Pk

Nurnber of Pins: X HE+ + 8 Z

[24)| Finz] Type .~ General Cutput
Drive kode Initial State:
|StlongDrive v| |L0w[D] v|

Minimum Supply Waltage:

CAN_RX

CAN_RX is the CAN bus receive signal pin. This pin is configured as an input pin with a high imped-
ance drive mode. It must be connected to the CAN RX pin of the external CAN transceiver.

5.1.4.9

Figure 5-20. CAN_RX Configuration: Pin > Type Tab

Configure ‘cy_pins

MName:  [CAN_RX |

~ Pins | Mapping |~ Reset | Buil-in q b

Murber of Pins: |1 | A EHE T ¥ F

[Al Fins]

Type ] General

Input

[ CaN_R¥_D

Preview:

[ &nalag
Digital Input [ | o

Hiw Cannection )
] Digital Dutput

[ Bidirectional
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Figure 5-21. CAN_RX Configuration: Pins > General Tab

Configure ‘cy_pins

Name:  |CAN_R¥ |

< Pins | Mapping | Reset | Buil-in 1k
NumberoFPins:D X+ | F 0

[&ll Finz] Twpe " General | Input

B caN_Rx0 Dirive Mode Initial 5 tate:

High Impedance Digita] v Lowm v

I inimum Supply Voltage:

Figure 5-22. CAN_RX Configuration: Pins > Input Tab

Configure ‘cy_pins'

Name:  |CAN_RX |

-~ Pins [ Mapping I~ Reset | Built-in 4 b

Mumber of Pins: |1 | A EHE+ %

[l Firs] Type | @eneral Input]

BJ Can_RxD Theshold | EXCEE -

] Hot Swap
Input Buffer Enabled
7 Input Synchionized
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5.1.4.10 CAN_EN

CAN_EN is external CAN transceiver enable signal pin. This pin is configured as an output pin with
strong drive mode.

Figure 5-23. CAN_EN Configuration: Pins > Type Tab

Configure ‘cy_pins

~ Pins | Mapping |~ Reset | Buil-in q b

Murber of Pins: |1 | A EHE T ¥ F
[0l Fins] Type ] zeneral Qutput
] CaN_EN_D [ &nalag Preview:
] Digital Input
X

Digital Dutput
HWw Connection
[ Ouput Enable

[ Bidirectional

Figure 5-24. CAN_EN Configuration: Pins > General Tab

Configure ‘cy_pins

Name:  |CAN_EN |

A Pins [ Mapping | Reset |~ Builk-in q Pk
Murnber of Pins: X H+ + 8§ 2
[l Fins] Type, ~ General Cukput

B CanN_EN_D Diive Mode Initial State:

S trong Drive v | | Laow (0] - |

Minimum Supply Yaltage:
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Code Examples

CAN_LED_OK is configured as a software controlled output pin with strong drive mode and initial
state as high. This pin is connected to the green LED on the CY8CKIT-017 CAN/LIN EBK.

Figure 5-25. CAN_LED_OK Configuration: Pins > Type Tab

Configure ‘cy_pins'

Name:  |CAN_LED_OK

-~ Pins [ Mapping I~ Reset | Built-in

4 b

Mumber of Pins: |1

[ X & + |3 X

[#l Fins]
[ CAN_LED_OK_D

Type ] General Cutput
[ Analog Preview:
] Diaital Input

Drigital Output
[ Hw Connection
[ Ouput Enable

[ Bidirectional

Figure 5-26. CAN_LED_OK Configuration: Pins > General Tab

Configure ‘cy_pins'

Name:  |CAN_LED_OK

-~ Pins [ Mapping I~ Reset | Built-in

4 b

Mumber of Pins: |1

[ X & + |3 X

[#l Fins]
[ CAN_LED_OK_D

Type .~ General ] Output
Dirive Mode Initial State:
[5trong Diive v| [Hgh v

kinimum Supply Yoltage:
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51412 CAN_LED_WARN

CAN_LED_WARN is configured as a software controlled output pin with strong drive mode and initial
state as high. This pin is connected to the amber LED on the CY8CKIT-017 CAN/LIN EBK.

Figure 5-27. CAN_LED_WARN Configuration: Pins > Type Tab

Configure ‘cy_pins'

Name: | EEEDRIEGE |

" Pins | Mapping | Reset |~ Buil-in q4 bk
Murber of Pins: |1 X HE e 8

[0l Finz] Type ] zeneral Cutput
B CAN_LED_WARN_E [ safog E——

[] Digital Input > I |

Digital Dutput
[ Hw Connection
[ Ouput Enable

[ Bidirectional

< |

|»

Figure 5-28. CAN_LED_WARN Configuration: Pins > General Tab

Configure ‘cy_pins

Name:  |CAN_LED_WARN |

~ Pins | Mapping |~ Reset | Buil-in q b

Murber of Pins: |1 | AE o+
[All Fins] Type . General Qukput
Bl CAN_LED_WARN_C | Drive Made Iiitial State:
[Etronig Diive v| [Hohm v

inimum Supply Woltage:

< |

|»

46 CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D



=
=7 CyprEss

5.1.4.13

PERFORM

CAN_LED_ERR
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CAN_LED_ERR is configured as a software controlled output pin with strong drive mode and initial
state as high. This pin is connected to the red LED on the CY8CKIT-017 CAN/LIN EBK.

Figure 5-29. CAN_LED_ ERR Configuration: Pins > Type Tab

Configure ‘cy_pins'

Name: | EENNEENE:E]

-~ Pins [ Mapping I~ Reset | Built-in

4 b

Mumber of Pins: |1

[ X & + |3 X

[#l Fins]
[ CAN_LED_ERR_D

Type ] General Cutput
[ Analog Preview:
] Diaital Input

Drigital Output
[ Hw Connection
[ Ouput Enable

[ Bidirectional

Figure 5-30. CAN_LED_WARN Configuration: Pins > General Tab

Configure ‘cy_pins'

Name:  |CAN_LED_ERR

-~ Pins [ Mapping I~ Reset | Built-in

4 b

Mumber of Pins: |1

[ X & + |3 X

[#l Fins]
[ CAN_LED_ERR_D

Type .~ General ] Output
Dirive Mode Initial State:
[5trong D v| [Hgh v

kinimum Supply Yoltage:
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The pin assignment in this code example matches port A of the CY8CKIT-001 DVK. To use this EBK
on port B or port C of the DVK, open the code example and change the pin assignment in PSoC Cre-
ator (in the .cydwr file) to match port B or port C according to Table 4-4 on page 28. The pin assign-

ment for this code example 1 is shown in Figure 5-31.
Figure 5-31. Pin Connection Mapping for Port A of CY8CKIT-001 DVK

i-%:
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BEFEIFIE == e = ] Q== = = e ]
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vifEidATIAAG

i
CITIE: |

Aliaz MName

CAN_FX

CAN_TX

:\LCD LEDRoxt [6:0]
;po'r IN

. CAN_EN

l cm\l_LED_oR

CAN_LED_WARN

CAN_LED_ERE

Pir

P3[4] Ophup-

| 73131 Opaup+

P2[6:D]

Tl[e]
P3[E] Opimp-, DEM: Ext
PE[E] Opimp+

PE[0O]

P2[&] Oplmp:out

W TERTET T o TF

ifaq
i

k‘ﬁ Pins ] {9 Clacks | ;.5 Interrupts |. E.

48

 DMA | B System | ..\_%]__Dwectwes_ s

:j Flash Security |

Table 5-1. Pin Assignment Details of CAN Example

Signal CYSCKIT-001DVK |  CY8CKIT-030 DVK
(Port A) (PORT E)
CAN_LED_WARN P5[0] PO[0]
CAN_LED_OK P3[s] P3[5]
CAN_LED_ERR P3[6] Pale]
CAN_RX P3[4] P3[4]
CAN_TX P3[3] P3[3]
LeD P2[6:0] P2[6:0]
POT_IN P1[6] P6[5]
CAN_EN P3[2] P3[2]

This code example only works if the PSoC 3 device is using its External Crystal Oscillator (ECO)
circuit with a 24 MHz external crystal.
information on clock source requirements for the PSoC CAN controller. All clock settings of this code
example are shown in Figure 5-32 and Figure 5-33 on page 49.

See CAN Bus Clock Accuracy on page 24 for more
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Figure 5-32. Clock Setting

Code Examples

Type Mame Domain F?eeqﬂ:?cy g;qﬂ::clzy ACC[U%‘]BC-"' Tole[r;r]me Drivider Stgrésgp Source Clock
Sustem | Digital_Signal DIGITAL 7 MHz 7 MHz £0 - i}

Spstemn | XTAL_32KHZ DIGITAL 32768 kHz 7 MHz 40 - o

Spstern | ILO DIGITAL 7 MHz 1.000 kHz | -50, +100 - o

Spstemn | MO DIGITAL 2.000 MHz 2.000 MHz +1 - o

Spstern | BUS_CLEK [CPU) DIGITAL 7 MHz | Z4.000 MHz +0.001 - 1 MASTER_CLK
Spstern | MASTER_CLE DIGITAL 7 MHz | Z4.000 MHz +0.001 - 1 FLL_OUT

Spstem | XTAL DIGITAL z4.000 MHz | 24.000 MHz +0.001 - o

Spgtem | PLL_OUT DIGITAL z4.000 MHz | 24.000 MHz +0.001 - o KTAL

Lacal LOOPCLE. DIGITAL 7 MHz | 100.000 Hz +1 - | 30000 It40

Local ADC_theACLEK AMALOG  » | 160.000 kHz | 160.000 kHz +0.001 11z 150 Auto: MASTER_CLE
Local ADC_Est_CP_Clk | DIGITAL 1.000 MHz 1.000 MHz +0.001 +20 z4 Auto: MASTER_CLK
Local CAM_Clock DIGITAL 7 MHz | Z4.000 MHz +0.001 - o BUS_CLK

Local BUS_CLK DIGITAL 7 MHz | Z4.000 MHz +0.001 - o BUS_CLK

Figure 5-33. System Clock Configuration

Configure System Clocks

I KTAL
Accuracy

0% 0%

| -

[] Enable Fault Recovery

Digital Signal

»

) 1kHz
O 33 kHz
) 100 kHz

ILO  ETALS32kH=

HTAL

1
YYY

Master Clock

3|

[PLL_OUT [24.000 MHz)

() Freq (% Divider

24.000 MHz

L

r

FLL_OUT

L |

MASTER_CLE

I Bus Clock

() Freq () Divider

EUS_CLE

akK Cancel

J1
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Code Example 2: CAN_Example_2

The CAN_Example_2 project is programmed into the second CY8CKIT-009 PSoC 3 processor mod-
ule making it a CAN node that can communicate with the CAN node created by programming
CAN_Example_1 into the first CY8CKIT-009 PSoC 3 processor module. Because CAN communica-
tion requires two CAN nodes, two projects are provided.

CAN_Example_2 has a CAN transmit message ID of Ox3FF and a receive message ID of Ox2FF.
The only difference between the two projects is the difference in their transmit and receive IDs. All
sections describing the CAN_Example_1 project also apply to the CAN_Example_2 project except
Figure 5-7 on page 35 and Figure 5-8 on page 36 where the transmit message ID and receive
message ID are interchanged.

Code Example 3: LIN_Example

In the LIN_Example project, LIN Slave component is configured with a baud rate of 19200 and two
unconditional frames of eight bytes length. One frame is of type Subscribe for data reception and the
other frame is of type Publish for data transmission. The "InFrame" is of unconditional type with
Frame ID 0x10, eight bytes long and direction set to Subscribe. The "OutFrame" is of unconditional
type with Frame ID 0x11, eight bytes long and direction set to Publish.

It receives unconditional frame having eight bytes of data (Byte 1 is of scalar signal of 7-bit length
and Byte 2 to 8 has a byte array signal of 7-byte length) with Frame ID equal to 0x11. The same is
written to another unconditional frame. LIN master can read back the data by sending Frame ID
Ox11.

LCD is used to display the user interface messages, and received and transmitted frames. The timer
is set to a period of 6 seconds and interrupt is generated on the Terminal Count (TC). This will be
used to change the user interface messages on LCD display.

CY8CKIT-017 CAN/LIN Expansion Board Kit Guide, Doc. # 001-57814 Rev. *D



—

— & -

== .t
= T

=—¢# CYPRESS

5.3.1

PERFORM

Firmware Flowcharts

Figure 5-34. Main Firmware Flowchart

Initialize LCD, Timer,
Timer_ISR
Components

v

Print Welcome Message
“LIN Slave Example Ver
1.0"on LCD

v

Delay of 2 secs

v

Initialize LIN Core, LIN
Slave Component

Yes

Display “LINS Initialize
Successful” on LCD

Delay of 2 secs

v

Display “Send 8
bytes of data with ID
0x10" on LCD

Display “IFC_INIT — FAIL
CPU HALTED” on LCD

Halt CPU

Clear InFrame Flag.
Set flags Data_Recvd_Flg
and Data_Recvd_FirstCap.
Clear LCD Display

Set Reset LCD_TimerCntr
Variable to 0. Start the Timer
to count 12 seconds

Read the Value of
InSigl and write to
OutSigl

v

Read the data of InArraySig
to an array using API
|_bytes_rd_InArraySig

v

Display “RecdData ID 0x10 —

XX XX XX XX XX XX XX XX (data

present in signals InSigl and
InArraySig)” on LCD

v

Write Data of
Signal

Is Flag of
QutFrame Set?

Is Flag
Data_Recvd_First
Cap Set?

No

Set Data_Sent_Flg, Stop
Timer, Reset LCD_TimerCntr
variable to 0. Restart the
Timer to count 12 seconds

Clear LCD Display

Display “DataSent ID 0x11 -

XX XX XX XX XX XX XX XX (data

present in signals OutSig1 and
OutArraySig)” on LCD

InArraySig to
OutArraySig

Yes

No

Reset
LCD_TimerCntr
Variable to 0.
Stop Timer

Is
Data_Recvd_Flg
Set?

Clear
Data_Recvd_Flg
and LCD Display

Clear
Data_Sent_Flg
and LCD Display

v

Display “Send ID
0x11 to read
back data” on

LCD

Display “Send 8
bytes of data with ID
0x10" on LCD
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Figure 5-35. Timer ISR Function Flowchart

Timer TC
interrupt
occurs

A

Clear the TC
interrupt bit by
reading Timer

Status Register

A

Increment
LCD_TimerCntr
variable by 1

Running the Code Example

To program the PSoC 3 device with the CAN_Example_1 project, follow the instructions described in
Programming PSoC 3 Device on page 13.

Hardware Connections

This code example is designed to work only when the EBK is connected to port A of the CY8CKIT-
001 DVK. You can modify the code example to work on other ports of the DVK. See Design Wide
Resources on page 48 for details on changing the project's pinout. For more information on
hardware connections, see Hardware Connections on page 16.

Verifying Output

See the verify functionality described in section LIN Communication on page 20 for the LIN code
example verification.
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5.3.5 PSoC Creator Project Details
Figure 5-36. PSoC Creator Schematic for LIN Example Project

TopDesign.cysch

Code Examples

=3

LIMS -
LN Slave

L _RXD[e—rad e

i
| [T NSLF

LCD
(Characier LCD

Tamer
Timar

el

BUS - ELK] ={rchack
—resat

A2l {ULIE}

+EEL THD

Intermupt - Timer 3R

LIM Slave Component is configuraed with baud rate 19200 and 2
unconditional frames of 8 bytes length. Ona frame is of type
Subscribe (Frame 1D 0x10} for reception of data and another
frame is of typa Publish (Framea 1D 0x11) for transmission of
data

Same LIN transceiver devices also have an "enable” or "sleap”
input signal that is used to control the operational state of the
davice. The LIN Slave componant does not pravide this control
signal. Instead, a CPU-centrolled GPIO pin shauld be used lo
output the desired signal to the LIN transceiver device if this
signal is needed.

The Character LCD component is used ta
display info messages, LIN Frame 1D and
communication data, The Character LCD
component is in its defaull configuration.

Timer and ISR components are used {o calculate time elapsed aftedata
ransmission/recaplion. |1 s designed lo gal inlerrupl every B seconds.
Timer Parameter setting:

Resolution : 32

Implamentation : UDE

Pariod : 6 sacs

Caplure Made : None

Enable Mode : Software Oniy

Run Mode ; Continuous

Period : 144000000

Interupts : On TC

Page 1 ‘

5.3.5.1 LIN Slave

LIN slave is the core component in this code example.

Notes

m For details of parameters, see the component datasheets.

m The component figure shows only tabs in which settings have been changed from default states
or in which critical settings exist for proper operation. Any tabs not shown have default settings.
This is valid for all components of all code examples.
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Figure 5-37. LIN Configuration: General Tab

Configure ‘LIN

Name:

< General ')Eaud li;ate ;’ Frames .Signals." Transport Layer |
5 Import File 2 Export File  [7?LIN File Text Editor
General Sethings

Cnni;ig. Sérwces 3 Bﬁilt—in |

Use Automatic response_emor Signal
[1 LIM 2.0 Compatibility
[[] Enable J2602-1 Compliance

Bus Inactivity
Bugz Inactivity Timeout Detection
|7000 &l

Break Detection Threshald [ 11.0 I

D atasheet

Figure 5-38. LIN Configuration: Baud Rate Tab

Configure "LIN'

Name:  [LINS

General / Baud Rate | Frames | Signa‘\; I

Automatic Baud Rate Synchronization

:rranspnrt Layer ‘.Cﬂnf.\.g‘SENiEES' Bult-in

Narminal LIN Bus Baud Fiate (baud: 19200 ~
Source Clock Frequency [kHz): 307.69
Source Clock Divider: 78

#ctual LIN Bus Baud Rate (baud) | 19231

Datashest

Cancel
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Figure 5-39. LIN Configuration: Frames Tab

Configure "LIN'
Name:  [LINS |
General | Baud Rate " Frames [ Signals | Transport Layer | Config. Services - Built-in 4 [
Index | Mame Default 10 Direction Length Type Azzociation

1 fifame  foaq0 | s
2 DutFrame 011 Publish v g Uncordiional ¥

Figure 5-40. LIN Configuration: Signals Tab

Configure "LIN®

Name:  [LINS |
General | Baud Rate | Frames /" Signals | Transport Layer | Config. Services | Buit-in 4 b
=X w5 |Z= || signaks Transparency: 4—o- O
Unplaced Signals Frames & Signals relations
Datal Datal Data 3 Datad Data 5 Data &
InFrame: | 2Ingigl 1 | | | 2 Inéntaysig |
Data 1 5 Data2 Data 3 Data d Data § Data &
IJulFlame:I 4.0utSigl ‘ ] | | | | B.0utsmaySig |
L3 | £
Legend
D Name Attribute Type Length (bits) Position | Initial Value Associated Frame | Description Wamings
InFrame
2 InSigl! User Signal Scalar 7 0 1} InFrame
3 IntrraySig User Signal Bytedqray 5B El 0,000,000 InFrame
OutFrame
4 OutSigl Uszer Signal Scalar 7 1) a OutFrame
g Response_Emor Response Emor - Scalar 1 7 a OutFrame
[ OutanaySig Uszer Signal Bytetrray 56 ) 0000000 OutFrame
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5.35.2 Character LCD

The character LCD is used to display the user interface messages, received/transmitted data, and
frame IDs.

Figure 5-41. Character LCD Configuration: General Tab

Configure ‘CharlLCD"

NHame:  |[HEN]

 General | Bult-n 4
Parameters

LCD Custom Character Set
® MNone

O Vertical Bargraph
) Horizontal Bargraph
O User Defined

Include ASCH to Mumber
Caomversion Houtings

Cowrmt | [ ]| e [ o

5.3.5.3 Timer
Timer uses UDB based implementation and period is configured to 6 seconds.

Figure 5-42. Timer Configuration: Configure Tab

Configure “Timer* El@

Name: Tirres
“Configure | Buit-n 1 b
Aesolution: O 8B (O 168 (O 24BR (&) 32Bit
Implementation: () Foeed Function (= UDB

ot (14003 V] o=

Trigger Moda: Mone o
. MHone L
CoPLIBMO ) Enable Coptune Counen
Enable Mode: | Software Only v
Hun Mosde: Conlimiious b
Interupts:  [#] OnTC =

M mrAare s

ot
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5354 ISR Component
Figure 5-43. ISR Component: Basic Tab

Confipure ‘cy_isr’

M ame: T imesl SF |

Basic | [Bult- 4 b
Parameter e
IndenupiType | DERIVED

Parametes Infomaton

5.3.5.5 Design Wide Resources

Code Examples

The pin assignment in this code example matches port A of the CY8CKIT-001 DVK. To use this EBK
on port B or port C of the DVK, open the code example and change the pin assignment in PSoC
Creator (in the .cydwr file) to match port B or port C according to Table 4-4 on page 28. The pin

assignment for this code example is shown in Figure 5-44.
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Figure 5-44. Design Wide Resources
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TopDesign.cysch)/LIN_Example.l:ydwr ]
A :
E E E E E Aliaz Marne: Port
9949894 5
= 10131310 R0 - I | DII0NE0IEIEIE
. yrEFEFIIFos 12 J5 8030 8FF¢ SR e
: L_THD PE[5]
LCOLCOPoER. P el L
““‘“""“‘*EW ..ME NsLE PE[3]
[3 |mm o [ |
E PIEH] G0 | 7 |
o oo [0
o |ecen A o |
i L] fupy e )
& | pup [
& MM [T}
:n ___ "
[— " =
8 =
e 3
e T
. CYECIBGEAXI-040
[ et 100-TQFP
N i ]
1R | g
=] o ]
B T TG
PIHI SWOCR I TAGTE
= |t
e ]
B |y
= |oe <
frcfirraplioss s PR FFFTFS
- 1S3 S ENRIEE 1 1 L EEIEREERE]
5 ] § 5
)
ﬁ Pins }\f\ﬂ. Analog }\G) Clacks ]\}5 Interrupts }\%'E D& }\9 System ]\_@ Directives ]@ Flash Security

Table 5-2. Pin Assignments details of LIN Example Project

Signal CY8CKIT-001 DVK (Port A) CY8CKIT-030 DVK (Port E)
LCD P2[6:0] P2[6:0]
L _RXD P5[1] PO[1]
L_TXD P5[5] PO[5]
NSLP P5[3] PO[3]
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Figure 5-45. Clock Settings

@i’ add Design-Wide Clock. .. @ Delete Design-Wide Clock @ Edit Clock...

Type 7 MHame Diarnain F[r)eeqsLiJEr?cy ,_E:;qn;g]ﬁéy Acc[u?:?c_l,l T DIBE%TCE Diivider Stﬁgsgp Saurce Clock
DIGITAL 48.000 MHz 7 MHz 0 | | IMOx2

Syztern | Digital Signal DIGITAL 7 MHz 7 MHz +0 - i}

Syztern | XTAL 32kHz DIGITAL 3Z.768 kHz 7 MHz +0 - i}

Systern | ®TAL DIGITAL Z5.000 MHz 7 MHz +0 - i}

Systern | ILOD DIGITAL 7 MHz 1.000 kHz | -50, +100 - i}

Syztern | MO DIGITAL 3.000 MHz 3.000 MHz +1 - i}

System | BUS_CLK [CPU) | DIGITAL ? MHz | £4.000 MHz +1 - il MASTER_CLK

Syztern | MASTER_CLE DIGITAL 7 MHz | 24.000 MHz +1 - i, PLL_OUT

Systern | PLL_OUT DIGITAL z4.000 MHz | 24.000 MHz +1 - i} MO

Lacal LIMS_IrtClk, DIGITAL % | 207.200 kHz | 207.692 kHz +1 +14 72 Auta: MASTER_CLE

Lacal timer_clock DIGITAL 7 MHz | £4.000 MHz +1 - i} BUS_CLE

Figure 5-46. System Clock Configuration

Configure System Clocks

3.000 MHz +1%

| Digital Signal

L
o T
YYY
.y I Master Clock
v |PLL_OUT (24000 MHz) v/
Teq ivider
MHz OF © Divid
- 24.000 MHz i |
Bus Clock
(s) 1kHz I
) 33kHz () Freq () Divider
) 100 kHz |1 |
v L 2 L J
MO ILD  ETAL 32kH= XTAL PLL_CUT MA4STEE _CLE EUS_CLE (CPIT)

0K } L Cancel J
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Schematic
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A.2 Bill of Materials (BOM)
Item Qty Reference Description Manufacturer Mfr Part Number
1 3 C1,C2,C5 CAP CER 47pF 10% 50V X7R 0603 AVX 06035A470KAT2A
2 3 C4,C6,C7 CAP CERAMIC .100UF 10% 50V X7R 0603 KEMET C0603C104K5RACTU
3 1 c8 CAP CERAMIC 1000PF 5% 50V NPO 0603 KEMET C0603C102J5GACTU
4 1 C9 CAP CER 220PF 5% 50V X7R 0603 AVX 06035C221JAT2A
5 1 D1 DIODE ESD PROTECTION SOT23-3(SST3) | NXP Semiconductors | PESD1CAN,215
6 1 D2 LED SUPER RED CLEAR 0805 SMD Lite-On Inc LTST-C170KRKT
7 1 D3 LED AMBER YELLOW CLEAR 0805 SMD Lite-On Inc LTST-C170KYKT
8 1 D4 LED GREEN CLEAR 0805 SMD Lite-On Inc LTST-C170KGKT
9 2 D5,D6 DIODE ESD PROTECTION SOD323(SC-76) | NXP Semiconductors | PESDALIN,115
10 1 D7 DIODE SW GPP 75V 200MA SOD80C NXP Semiconductors | PMLL4148L,115
1 4 JP2,JP3,JP4,JP5 | CONN HEADR BRKWAY .100 02POS STR Tyco Electronics 9-146280-0-02
12 1 JP6 CONN HEADER 6POS .100 STR 15AU FCI 67996-206HLF
13 2 (IP2,JP6) SHUNT GOLD W/HANDLE, BLACK Kobiconn 151-8030-E
14 1 P1 CONN HEADER .100 DUAL R/A 40POS gg:mz :sO””eCtOr PBC20DBAN
15 1 P2 CONN D-SUB RCPT R/A 9POS 30GOLD AMP Division of TYCO | 5747844-4
16 P4,P5 CONN HEADER 3POS .100 VERT TIN Molex Inc 22-23-2031
17 (P4,P5) CONN HOUSING 3POS .100 W/RAMP Molex Inc 22-01-3037
R2,R3,R4,R5,
18 12 2;8:2;2:2231 RES ZERO OHM 1/10W 5% 0603 SMD Panasonic -ECG ERJ-3GEYOROOV
R25,R26
19 R8,R9,R27 RES 1.0K OHM 1/10W 1% 0603 SMD Panasonic -ECG ERJ-3EKF1001V
20 R6 RES 120 OHM 1/10W 1% 0603 SMD Panasonic -ECG ERJ-3EKF1200V
21 1 R7 RES2.2K OHM 1/10W 1% 0603 SMD Panasonic -ECG ERJ-3EKF2201V
22 6 212:25:2% RES 47.0K OHM 1/10W 1% 0603 SMD Panasonic -ECG ERJ-3EKF4702V
23 1 U1 IC TXRX CAN HS 5.25V 8-SOIC NXP Semiconductors | TJA1050T/VM,118
24 2 u2,u3 IC LIN TRANSCEIVER 8-SOIC NXP Semiconductors | TJA1020T/N1,112
25 1 TP19(GND..) -(I—OESIOP (Oll.’(\)rlrﬁlrlr?n:')?iL()IIEeets)iaprlr_]':;E)D WHITE Keystone Electronics 5002
A.3 Regulatory Compliance Information
CY8CKIT-017 has been tested and verified to comply with the following electromagnetic compatibil-
ity (EMC) regulations.
m CISPR 22 - Emissions
m EN 55022 Class A - Immunity (Europe)
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