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Features 

 Delta-Sigma ADC in single-ended mode 

 DMA used to transfer ADC result to VDAC 

 VDAC and LCD used to verify output 

General Description 

This example project is also a PSoC Creator starter design. It shows how you can use PSoC 
to transfer data from one peripheral (ADC) to another (VDAC), using DMA without any CPU 
intervention. This design has already configured the DMA for you, so you can adapt it to fit 
your needs. 

Development Kit Configuration 

The following configuration instructions provide a guideline to test this design. For simplicity, 
the instructions describe the stepwise process to be followed when testing this design with 
the PSoC Development Kit (CY8CKIT-001) board, but can be generalized for the PSoC 3 
Development Kit (CY8CKIT-030) and PSoC 5 Development Kit (CY8CKIT-050) as well.  

1. Set LCD power jumper J12 to ON position, position SW3 to the 5V position, and leave 
the rest of the board at default configuration. 

2. Connect P0_1 to the voltage regulator VR on the board. Observe the VDAC output 
P0_2 using a multi-meter. 

3. Connect a character LCD to P2[6:0]. 

4. Build the ADC_DMA_VDAC project and then program the hex file onto the PSoC 
device using the MiniProg3. After programming is complete, disconnect the MiniProg3. 

5. Reset the PSoC device. 

Project Configuration 

The example project consists of DelSig ADC, DMA, VDAC, Status Register and Char LCD 
components. The top design schematic is shown in Figure 1. The Character LCD component 
is used for displaying the ADC output and the VDAC input register values. The DMA is used 
to transfer the converted digital value from the ADC component to the VDAC which then 
converts this digital value to an analog voltage. 
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Figure 1. Top Design Schematic 

The Character LCD and VDAC are configured in their default configuration. The ADC is 
configured in the default single ended mode with 8-bit Continuous conversion mode. Ensure 
that the input voltage to the ADC remains between 0-1.024V because the ADC is configured 
for this range. The ADC_DelSig component configuration window is shown below in Figure 2. 
The DMA is configured using the DMA wizard to transfer one byte from the ADC output 
register to the VDAC input register on the rising edge of each ADC EOC signal. The NRQ 
output of the DMA is connected to a ‘sticky’ Status Register which is polled to find out when 
the DMA transfer is complete.  
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Figure 2. ADC_DelSig Component Configuration 

Project Description 

In the main function all components are started. Also, the DMA is configured to transfer the 
ADC output to the VDAC data register. For the proper usage of the Character LCD and 
VDAC components, please refer to their corresponding component datasheets. 

Once started, the ADC conversion is continuous and generates an EOC pulse after each 
conversion. In the ‘forever’ loop in main.c, the Status Register is polled to check whether the 
DMA transfer is complete. The Status Register is Sticky, so that we do not miss an ADC 
sample.  If the DMA transfer is complete, the Status register is Cleared-on-Read, and we print 
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the ADC result and VDAC input data on the LCD. The VDAC then converts this input digital 
value to the corresponding analog voltage. 

Expected Results 
The ADC output register value and VDAC input register value displayed on the LCD should 
match. Additionally, the VDAC output voltage measured using a multi-meter should be equal 
to the analog voltage given to the input terminal of the ADC component. The input voltage to 
the ADC should be within the range (0 – 1.024V). Out of this range causes incorrect result. 

 
Figure 3.Expected output on LCD 
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Related Material 

Example Projects 

 Filter_ADC_VDAC 

 ADC_16Channel 

 DelSig_I2CM 

 DelSig_I2CS 

 DelSig_SPIM 

 SAR_SPIM_USB 

Application Notes 

 AN52705 - PSoC® 3 and PSoC 5 - Getting Started with DMA 

 AN61102 - PSoC® 3 and PSoC 5 - ADC Data Buffering Using DMA 

 AN57821- PSoC® 3 and PSoC 5 Mixed Signal Circuit Board Layout Considerations 

Training 

 PSoC 3 Video - Create an ADC LCD Project 

 PSoC 3 and PSoC 5 104: Introduction to Analog Peripherals 
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