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PSoC 4 SPI Master 

About this document 

Scope and purpose 

This code example shows how to use a PSoC® Creator™ Serial Communication Block (SCB) Component 

configured in SPI mode as a master in a PSoC 4 device. This example demonstrates polling, interrupt, and DMA 

methods. 

Requirements 

Tool: PSoC® Creator™ 4.4 

Programming Language: C (Arm® GCC 5.4.1) 

Associated Parts: PSoC 4 family; DMA example only works with PSoC 4 devices with DMA.  

Related Hardware: 

• Polling and Interrupt projects: CY8CKIT-042, CY8CKIT-044, CY8CKIT-045S  

• DMA project: CY8CKIT-044, CY8CKIT-045S  
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1 Overview 

This code example contains three projects that utilize an SPI Component configured as a master. The projects 
demonstrate polling, interrupt, and DMA methods for SPI data communication. Each project sends a 
command to an SPI slave to change the color of an LED and receives a status indicator from the slave. A 

second PSoC 4 kit and the code example, CE224463 – PSoC 4 SPI Slave, are recommended. 

 

https://www.cypress.com/CE224463
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 2 Hardware and Software Setup 

2.1 Hardware Setup 

This code example requires two PSoC 4 kits. A kit listed in Related Hardware runs this master example; the 
second PSoC 4 kit needs the code example CE224463 – PSoC 4 SPI Slave. 

Table 1 shows how to connect the pins to the slave corresponding pins. 

Table 1 Pin Connections to SPI Slave Kit 

 MISO MOSI SCLK SS Ground 

Polling / Interrupt: CY8CKIT-042 Kit P3[1] P3[0] P0[6] P0[7] GND 

Polling / Interrupt / DMA:  

CY8CKIT-045S Kit 
P5[1] P5[0] P5[2] P5[3] GND 

Polling / Interrupt / DMA:  

 CY8CKIT-044 Kit 
P2[1] P2[0] P2[2] P0[7] GND 

2.2 Software Setup 

None. 
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 3 Operation 

1. Connect two PSoC 4 kits using the instructions in the Hardware Setup section. 

2. Open both the master and slave projects. Multiple instances of PSoC Creator can run at once. 

3. Connect the master PSoC 4 kit to the computer using USB. 

4. Make sure that the required project is set as the active project; right-click the project and select Set As 
Active Project. Note that any master project works with any slave project. 

5. Build the project that corresponds to that specific board and program it onto the PSoC 4 device. Choose 

Debug > Program. For more information on the device programming, see PSoC Creator Help. 

6. Program the slave kit; see code example CE224463 – PSoC 4 SPI Slave. 

7. Press the reset buttons on both boards simultaneously. Confirm that the slave kit LED cycles through 

colors. 

8. If a second kit is not available, connect the four pins to an oscilloscope to view the data transfer. 
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 4 Design and Implementation 

The master sends data to the slave in packets. In this code example, three bytes are sent and received 

simultaneously. The packet consists of a start byte, a data byte, and an end byte. The start and end bytes are 
checked and if the bytes are correct, the data byte is assumed to be correct. 

4.1 SPI Master Polling 

Note that in the SPI protocol, data is sent simultaneously in both directions: master to slave and slave to 
master. 

In the SPI_Master_Polling example, the following functions are performed: 

1. The SCB Component is configured as an SPI master. 

2. The SPI master: 

a) Sends a command to the slave and receives data at the same time. The command sets the LED on the 
slave kit to a specified color. The received data holds no value because the slave has not yet executed 
the command. 

b) Waits for a period that allows the slave to execute the command. 

c) Receives data from the slave while sending dummy data. 

d) Checks the received data and sends the next command if the received data is correct. This causes the 
LED on the slave kit to cycle through a series of colors at a rate controlled by the master. 

Figure 1 shows the top-level design of the SPI_Master_Polling example project: 
 

 
 

Figure 1 SPI_Master_Polling Top Design Schematic 

4.2 SPI Master Interrupt 

Note that in the SPI protocol, data is sent simultaneously in both directions: master to slave and slave to 
master. 

In the SPI_Master_Interrupt example, the following functions are performed: 

1. The SCB Component is configured as an SPI master. 
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2. An interrupt handler function Master_ISR() sets a global variable flag every time it is called. See Master 
ISR Traits. 

3. Enters a state machine: 

• SEND_DATA: Sends a command to the slave and receives data at the same time. The command sets the 
LED on the slave kit to a specified color. It waits for a period that allows the slave to execute the 

command. The received data holds no value because the slave has not yet executed the command. 

• DATA_SENT: Changes the flag to SEND_DUMMY on an ‘SPI done’ interrupt. 

• SEND_DUMMY: Receives data from the slave while sending dummy data. 

• DUMMY_SENT: Changes the flag to READ_STATUS on an ‘SPI done’ interrupt. 

• READ_STATUS: Reads the status message that was sent by the slave. Checks the received data and 

sends the next command if the received data is correct. This causes the LED on the slave kit to cycle 
through a series of colors at a rate controlled by the master. Changes the state to SEND_DATA. 

The interrupt Master_ISR() is triggered when the data transfer is complete. Master_ISR() does the 
following: 

• Sets the flag variable depending on the current stage. 

• Clears the interrupt source. 

Figure 2 shows the top-level design of the SPI_Master_Interrupt example project: 
 

 
 

Figure 2 SPI_Master_Interrupt Top Design Schematic 

4.3 SPI Master DMA 

Note that in the SPI protocol, data is sent simultaneously in both directions: master to slave and slave to 
master. 

In the SPI_Master_DMA example, the following functions are performed: 

1. The SCB Component is configured as an SPI master. 

2. The DMA transmit and receive channels are initialized and enabled. 

3. Two arrays are initialized as the source buffers for DMA. One is the master transmit buffer while the other is 
the master receive buffer. 

4. The SPI Master Component triggers the DMA transfer. The trigger is active when the receive (Rx) FIFO is not 

empty, or when the transmit (Tx) FIFO has less than seven elements. 
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5. The command is stored in the DMA Tx buffer and when there is room in the Tx FIFO, DMA transfers the data 
from the buffer into the FIFO. 

6. Once data is in the Tx FIFO, the SPI master can send the data to the slave. 

7. When data is sent to the slave, the slave must send the same amount of data back. The data is stored in the 
Rx FIFO and then moved by DMA into the Rx buffer. 

8. Dummy data is then sent to the slave so that the slave can send back the command status. 

9. If the command status is correct, the command is updated, and the new command is sent to the slave. 
This causes the LED on the slave kit to cycle through a series of colors at a rate controlled by the master. If 

the command is status is not correct, the command is not updated. The process is repeated from Step 6. 

 

Figure 3 shows the top-level design of the SPI_Master_DMA example project: 
 

 
 

Figure 3 SPI_Master_DMA Top Design Schematic 

4.4 Components and Settings 

Table 2 lists the PSoC Creator Components used in this example, how they are used in the design, and the 
non-default settings required so they function as intended. 

Table 2 PSoC Creator Components 

Component  Instance Name Purpose Non-default Settings 

SPI (SCB) SPIM Handles SPI 

communication 

See Figure 4 for all projects. 

Interrupt project: See Figure 5 for additional 

configuration. 

DMA project: See  Figure 6 for additional 

configuration. 

DMA TxDmaM Handles DMA Tx data 
transfer – master to 

slave 

See Figure 7 
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RxDmaM Handles DMA Rx data 
transfer – slave to 

master 

See Figure 8 

 
 
 

 

Figure 4 SPI Basic Tab Configuration for All Projects 
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Figure 5 SPI Advanced Tab for Interrupt Project 

 
 

 

Figure 6 SPI Advanced Tab for DMA Project 
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Figure 7 TxDmaM configuration Settings 

 

 

Figure 8 RxDmaM Configuration Settings 

For information on the hardware resources used by a Component, see the Component datasheet. 

4.5 Reusing This Example 

This example can be ported to various PSoC 4 devices, kits, or both. Before porting note that: 

• The master and slave data rates must be the same. 

• The SCB blocks may not have the same pinouts on every device. This means that some wires may need to 

be moved. See the Pins tab in the Design Wide Resources. 
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• The DMA project works only with PSoC 4 devices with DMA. To see a list of available devices with DMA, in 
PSoC Creator, select File > New > Project > Target Device > PSoC 4, and then choose Launch device 
selector in the second drop-down. Find DMA channels in the filter and deselect none. This will give a list of 

all PSoC 4 devices with DMA. 

To port the code to a new device, in PSoC Creator, select Project > Device Selector and change to the target 
device. 
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References  

For a comprehensive list of PSoC 3, PSoC 4, and PSoC 5LP resources, see KBA86521 in the Cypress 
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Document 

version 
Date of release Description of changes 

** 2018-07-24 New code example 

*A 2019-09-13 Updated code example template, updated description of DMA design 

and implementation. 

*B 2020-11-19 Updated the code example to support CY8CKIT-045S. 
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