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Objective

This code example demonstrates how to send and receive data over the CAN bus. The status of the CapSense® Gesture Pad

is sent bz the CAN transmitter to control LEDs at the CAN receiver.

Overview

This code example demonstrates the configuration and use of the CAN Tx and CAN Rx mailboxes. Five CapSense buttons on
the CapSense® Gesture Pad in CY8CKIT-044 are configured to control the ON/OFF status, color, and brightness of an RGB
LED. This data is transmitted over the CAN bus; at the CAN receiver, the RGB LED is configured to reflect the received data.

Requirements

Tool: PSoC Creator™ 3.3 SP1 or later

Programming Language: C (ARM® GCC 4.9.3 and ARM MDK compilers)

Associated Parts: PSoC 4200M and PSoC 4100M

Related Hardware: Two of CY8CKIT-044, two of CY8CKIT-026, DB9 cable with male connector on both ends, Jumper wires®.

Wires that are used to connect from CY8CKIT-026 Arduino headers to CAN Tx and CAN Rx pins on the same board.
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Design

This code example consists of two projects: one for the CAN transmitter, and one for the CAN receiver. Both projects are used
together to test the operation. Figure 1 shows the hardware block diagram of the CAN Tx and Rx project. Figure 1 also shows
the hardware connections that need to be done on CY8CKIT-026 (not all connections are shown as there are multiple sets of

connections).
Figure 1. CAN Network Topology and Hardware Connections
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The transmitting CY8CKIT-044 board (CAN_Tx) has a CapSense Gesture pad. Each button on the Gesture pad controls the
RGB LED on the receiving CY8CKIT-044 board (CAN_RX) as shown in Figure 2.

Figure 2. CapSense Gesture Pad with Functionality
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CAN_SimplexCommunication_Tx Project

In this example, PSoC 4 acts as a simple CAN transmitter as shown in Figure 3. Here, the CapSense button status is scanned
and stored as a packet of three bytes consisting of the ON/OFF status, color, and brightness of the RGB LED. This data is
transmitted over the CAN bus.

Figure 3. CAN Transmitter Design with PSoC 4200M
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This document concentrates only on the CAN Component and its configuration.
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Design Considerations

m  CAN is a fixed-function Component. Dedicated pins must be used. In this project, P0.0 (Port 0, Pin 0) is used for CAN_RX,
and PO0.1 is used for CAN_Tx.

®  The UART Component is used to display the transmitted CAN messages on a serial terminal. The UART is used as Tx
only, and the UART Tx pin is assigned to P7.1. This pin is connected on CY8CKIT-044 to a built-in USB-Serial Bridge so
that the UART data can be displayed using any terminal emulator program when the kit is connected to the USB port. The
UART settings are: baud rate — 115200, parity — none, stop bit — 1. See the CY8CKIT-044 kit user guide for additional
details on the USB-serial Bridge functionality.

Components

Table 1 lists the PSoC Creator Components used in the CAN_SimplexCommunication_Tx project, as well as the hardware
resources used by each.

Table 1. PSoC Creator Components — CAN_SimplexCommunication_Tx

Component Hardware Resources
CAN 1 CAN block
CSD 1 CapSense CSD block
UART 1 SCB UART

2 CAN: Rx and Tx

5 CapSense buttons (part of the CapSense Component)
1 Cmod (part of the CapSense Component)

1 UART: Tx

2 WCO (used to generate an accurate clock)

1LED

Pins
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Parameter Settings

The CAN Component needs a clock with an accuracy of +1.58 percent or better. The internal main oscillator (IMO) in PSoC 4
M is only +2 percent accurate; therefore, you must either trim the IMO or use an external clock. These settings must be done
before the CAN Component is configured because the timing section in the Component configuration will be updated based on
this clock. If the clock is not selected before the Component is configured, the Component displays a warning to do so as

shown in Figure 4.
Figure 4. CAN Component Clock Accuracy Warning
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In the clock configuration wizard of the CAN_SimplexCommunication_Tx.cydwr file, the IMO can be trimmed to an accuracy of
0.5 percent using the watch crystal oscillator (WCO) in PSoC 4 M. To trim the IMO, first select the LFCLK as the WCO and
select Trim with WCO in the IMO section, as shown in Figure 5.

Figure 5. Clock Configuration
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Now, you can go back to the TopDesign to configure the CAN Component.

The settings in the General tab are left with the default selections.
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In the Timing tab, select the Desired baud rate. The table with different timing parameters will be updated based on the
selected baud rate. Select one of the rows with the criteria that Variance is minimal and Sample point is around 80 percent,
as shown in Figure 6. Double-click on that row to make sure that the values are updated in the settings section.

Figure 6. CAN_Tx Configuration — Timing Tab
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The Interrupt and Receive Buffers are left with the default configuration.

In the Transmit Buffers tab, add a Full Tx mailbox with mailbox ID ‘Ox01’. Rename the mailbox to “Button” and change the
DLC as ‘3, as shown in Figure 7.

Figure 7. CAN_Tx Configuration — Transmit Buffers Tab
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Pin Assignment

Figure 8 shows the CAN_SimplexCommunication_Tx project pin assignment.

Figure 8. CAN_SimplexCommunication_Tx — Pin Assignment
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CAN_SimplexCommunication_Rx Project

This project receives CAN data sent from the CAN_SimplexCommunication_Tx project. The received data is a packet of three
bytes consisting of the ON/OFF status, color, and brightness. The color and brightness of the RGB LED on the receiving
CYBCKIT-044 is controlled based on the received data.

Figure 9 shows the PSoC Creator schematic design of the code example.
Figure 9. CAN Receiver design with PSoC 4200M
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This document concentrates only on the CAN Component and its configuration.

Design Considerations

m  CAN is a fixed-function Component. Dedicated pins must be used. In this project, P0.0 is used for CAN_RX, and P0.1 is
used for CAN_Tx.

®  The UART Component is used to display the received CAN messages on a serial terminal. The UART is used as Tx only,
and the UART Tx pin is assigned to P7.1. This pin is connected on CY8CKIT-044 to a built-in USB-Serial Bridge so that
the UART data can be displayed using any terminal emulator program when the kit is connected to the USB port. The
UART settings are: baud rate — 115200, parity — none, stop bit — 1. See the CY8CKIT-044 kit user guide for additional
details on the USB-serial Bridge functionality.

®  Three PWM Components are used to control three LEDs.

®  The LEDs are connected to the line_n outputs of the PWMs because the LEDs are active LOW in CY8CKIT-044.
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Components

Table 2 lists the PSoC Creator Components used in the CAN_SimplexCommunication_Rx project, as well as the hardware
resources used by each.

Table 2. PSoC Creator Components — CAN_SimplexCommunication_Rx

Component Hardware Resources
CAN 1 CAN block
PWMs 3 TCPWMs
UART 1 SCB UART
2 CANs: Rx and Tx
3 LEDs
Pins 1 UART: Tx

2 WCO (used to generate
an accurate clock)

Clock 1 Clock Component

Parameter Setting
Timing Figure 3 and Clock configuration Figure 4 for the CAN_Simplex_Rx project are same as that of the CAN_Simplex_Tx

project.

In the Interrupt tab, enable Advanced interrupt configuration and select Full custom internal ISR, as shown in Figure 10

Figure 10. CAN_RXx Configuration — Interrupt Tab
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In the Receive Buffers tab, add a Full Rx mailbox with mailbox ID ‘Ox01’, which is the same as the Tx mailbox ID in the
CAN_Simplex_Tx project. Rename the mailbox to “Button,” as shown in Figure 11. IRQ will be selected by default because the
Message received interrupt is selected in the Interrupt tab.

Figure 11. CAN_Rx Configuration — Receive Buffers Tab
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The Transmit Buffers tab is left with the default settings.

Pin Assignment
Figure 12 shows the CAN_SimplexCommunication_Rx project pin assignment.

Figure 12. CAN_SimplexCommunication_Rx — Pin Assignment
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Hardware Setup
To use CYBCKIT-026 with CY8CKIT-044, make the following connections:
®  Plug in CY8CKIT-026 to CY8CKIT-044 through the Arduino-compatible connectors.

m  Because there are two CAN transceivers on CY8CKIT-026, choose to use one of the CAN transceivers (U6 — CAN1 and
U4 — CAN2). Connect J2_13 (CAN_RXx) and J2_15 (CAN_TXx) to the appropriate CAN_Rx and CAN_Tx of the transceiver
(J19 — CAN1 or J9 — CAN2) as shown in Table 3.

Table 3. Pin Connection on CY8CKIT-026

Arduino Header Pins | CAN1 Transceiver | CAN2 Transceiver

J2_13 J19 2 (CAN1_RX) | J9_3 (CAN2_RX)

J2_15 J19 1 (CANL_TX) | J9_2 (CAN2_TX)

= |f you have chosen CANZ2, then install a jumper at J10 that populates the CAN termination resistors.

= |f you have chosen CAN1, then an external 12-V supply must be connected through J11 or J12 (refer to the CY8CKIT-026
user guide for more details on the power supply connections).

m  Connect jumper J20 appropriately as per the power connections.

Operation

CAN_SimplexCommunication_Tx
Program the CAN_SimplexCommunication_Tx project to the first CY8CKIT-044 that is used as CAN Tx.

m  The center ON/OFF button (can be called a “switch”) is used to switch ON/OFF the LEDs.
®  When the switch is ON, brightness and color can be varied.
m  [f the switch is OFF, then brightness and color inputs do not have any effect.

m A Blue LED is used to show the switch status as either ON or OFF. Brightness and color variation are not shown in this
project because three PWMs would be needed. This feature is demonstrated in the CAN_SimplexCommunication_Rx
project, which is part of this code example.

m  The UART is used to show the values that are sent over the CAN bus. Figure 13 shows the UART data.

Figure 13. UART Data on HyperTerminal

onOffStatus: 0 color:2 brightness: 10
onOffStatus: 1 color:?2 brightness: 10
onOffStatus: 1 color:0 brightness:10
on0ffStatus: 1 color:l brightness:10
onOffStatus: 1 color:l brightness: 40
onOffStatus: 1 color:l brightness:70
onOffStatus: 0 color:l brightness:70

m “onOffStatus” can be either 0 or 1: 0 — OFF and 1 — ON.
m “color’ is a value from 0 to 2, where 0 — Red, 1 — Green, 2 — Blue.

®  “brightness” is a value from 10 to 250 in steps of 30. Brightness does not start at zero to differentiate between switch OFF
and low brightness.

m  onOffStatus, color, and brightness are updated based on user input. A packet with three bytes is sent over the CAN Tx
signal.
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®m  Figure 14 shows the CAN data as viewed in a CAN analyzer.
Figure 14. CAN Analyzer Data
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CAN_SimplexCommunication_Rx
Program the CAN_SimplexCommunication_Rx project to the second CY8CKIT-044 that is used as CAN Rx.

m  The CAN receiver triggers an interrupt after receives the data in the configured mailbox.
m  onOffStatus, color, and brightness values are read after the interrupt is triggered.

m If the onOffStatus is ON, then the RGB LED is configured for the appropriate color and brightness. If the onOffStatus is
OFF, then all the LEDs are turned OFF.

m  Three PWMs are used for the three LEDs. Because the Blue LED is connected to P6.5, which does not have a connection
to the UDB array, a dedicated TCPWM must be used.

®  The UART is used to monitor the received data. Figure 15 shows the UART data.
Figure 15. UART Data on HyperTerminal

on0ffStatus: 0 color:2 brightness:10
onOffStatus: 1 color:2 brightness:10
onOffStatus: 1 color:0 brightness:10
onOffStatus: 1 color:l brightness:10
onOffStatus: 1 color:l brightness: 40
onOffStatus: 1 color:l brightness: 70
on0ffStatus: 0 color:l brightness:70
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CAN_SimplexCommunication_Tx — Firmware Flow Chart
Figure 16 shows the CAN_SimplexCommunication_Tx project’s firmware flow chart.

Figure 16. CAN_SimplexCommunication_Tx — Firmware Flow Chart
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CAN_SimplexCommunication_Rx — Firmware Flow Chart
Figure 17 shows the CAN_SimplexCommunication_Rx project’s firmware flow chart.

Figure 17. CAN_SimplexCommunication_Rx — Firmware Flow Chart
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Related Documents

Table 3 lists the relevant application notes, code examples, knowledge base articles, device datasheets, and Component

datasheets.

Table 3. Related Documents

Application Notes

AN79953 — Getting Started with PSoC 4

Code Examples

CE95351 — Fixed Function PWM with PSoC 4

PSoC Creator Component Datasheets

Controller Area Network (CAN)

PSoC 4 Controller Area Network v3.0

Device Documentation

PSoC 4 Datasheets

PSoC 4 Technical Reference Manuals

Development Kit (DVK) Documentation

CY8CKIT-044 —PSoC 4 M-Series Pioneer Kit
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