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Project Name: Example_CRC

Programming Language: C

Associated Part Families: CY8C24x23, CY8C27x43, CY8C29x66
CY8C24x94, CY8C21x34

Software Version: PSoC® Designer™ 5.2

Related Hardware: CY3210 PSoC Evall
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Objective

This project demonstrates the operation of the CRC User Module of PSoC® microcontroller. For communication, this project
uses SPI master (SPIM) User Module.

Overview

On a switch closure on P1[4], a string of 10 characters is transmitted through using an SPI Master. The bit stream is internally
fed into a 16 bit CRC user module. After the entire string is transmitted, the CRC is read and displayed on the LCD.

User Module List and Placement

The following table lists user modules used in this project and the hardware resources occupied by each user module.

User Module Placement
DBBOO0 (LSB)
CRC16 DBBO01(MSB)
SPIM DCBO02
LCD P2[0] to P2[6]

User Module Parameter Settings

The following tables show the user module parameter settings for each of the user modules used in the project.

CRC16
Parameter Value Comments
InputDataStream Row_0_Input_1 MQOSiI is routed to CRC16 module.
Clock Row_0_Output_0 SCIlk of SPIM is routed to CRC16 module.
Clock Sync Sync to SysClk Synchronize the clock to SysClock as SCIk (VC1 / 2) is derivative of SysClk.

InvertinputDataStream

Normal

Do not invert the data input to CRC16 module.

SPIM

Parameter Value Comments
Clock VC1 1.5 MHz clock from VC1.
MISO Low Not used.
MOSI Row_0_Output_1 Routed to CRC16 module through Row_0_Output_1 net.
SClk Row_0_Output_0 Routed to CRC16 module through Row_0_Output_0 net.
InterruptMode TXComplete Not used in this example.
Clock Sync Sync to SysClk Synchronize the clock to SysClock as VCL1 is derivative of SysCIk.
InvertMISO Normal Not used.

Note The input clock to SPIM module must be twice the required data rate.

LCD
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LCDPort Port_2 Port 2 is used to send data to LCD

BarGraph Disable Bargraph is not used in this example

Global Resources

CPU Clock SysClk/2 Sets the CPU frequency to 12 MHz

VC1 16 Divide 24 MHz system clock by 16 to get a 1.5 MHz clock (for SPIM source)

Note All other global resources are left at the default values, as they are not specific to this project.

Pin Configuration

P1[4] (Switch) StdCPU Pull-down

P2[0]-P2[6] StdCPU Strong (LCD)

Hardware Connections
The schematic of the project is as follows:
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The project can be tested using the CY3210 PSoC Evall board. To test the project, the following connections must be made.
®  Connect P14 of J8 to SW of J5

®  Connect LCD module to J9

Operation

On execution of program, all hardware settings from the device configuration are loaded into the device and main.c is
executed. The 24 MHz system clock is divided by 16 (VC1) to generate a 1.5 MHz clock, which is provided as the clock for
SPIM User Module. The effective SPI communication is at 0.75 MHz (half of input clock).

The MOSI output of the SPIM is fed into the InputBitStream of CRC16 and the SCIk output of the SPIM user module is
provided as the clock for CRC16, so that whenever a bit is transmitted out, the same data enters the CRC and then clocked.

Following screen shot shows the interconnection between user modules.
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In main, an array of three strings is defined in flash. On every switch press on P1[4], one of these strings is sent through
SPIM. As the string is sent out through SPIM, the CRC user module receives the bit stream and calculates the CRC. When
the transmission of the string is complete, the CRC is read and displayed on the LCD. Following operations are performed in
main.

Initialize SPIM and CRC

Reset string index

Initialize LCD and show the startup screen, display the string “Press Switch S1”
Enter infinite loop

Check if switch is pressed. If yes, proceed next

Wait for switch to be released

Initialize the CRC seed and start CRC

Transmit the string indicated by the current string index
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Stop CRC user module and read the CRC value.

10. Display the string and CRC on the LCD

11. Increment the string index. If string index is more than 3, then reset index
12. Goto Step #5
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Testing the Project
After downloading the Example_CRC project into PSoC, power the device.

The following display appears on the LCD.
Press Switch S1
Everytime the switch is pressed, the display cycles through the three strings and their CRC.
On first key press:
00-ABCDEFGHIJ
CRC-86F5
On second key press:
01-abcdefghij
CRC-A32A
On third key press:
02-1234567890
CRC-D321
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