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Objective 

This code example shows the user the basics of using the IDAC7 found in some PSoC 4 devices. A simple sawtooth or 
voltage ramp waveform is generated using the IDAC7 current Digital to Analog converter. 

 

  

Overview 

This code example generates a linear voltage ramp (sawtooth) waveform by incrementing the current DAC’s output until the 
maximum value, it then starts back at zero.  Since the IDAC7 is a current DAC, an external load resistor is used to generate a 
voltage from the current source. 

Requirements 

Tool: PSoC Creator 4.1 SP2 or higher 

Programming Language: C (GCC 4.9.0) or higher 

Associated Parts: PSoC 4000S, PSoC 4100S and PSoC Analog Coprocessor 

Related Hardware: CY8CKIT-041-40XX, CY8CKIT-041-41XX and CY8CKIT-048 

Design 

This simple design demonstrates how to create a voltage waveform from a current source. The IDAC is used to source a 
current through an external resistor connected to Vss (see Figure 1). The waveform is seen across the resistor between Vss 
and Vout. The internal IDAC7 is connected to GPIO port P0[7]. The Load Resistor is connected between P0[7] and Vss as 
shown in Figure 1. 

Figure 1. Voltage Ramp Generator Schematic 

 

 

  

http://www.cypress.com/
http://www.cypress.com/CY8CKIT-041
http://www.cypress.com/documentation/development-kitsboards/psoc-4100s-capsense-pioneer-kit
http://www.cypress.com/cy8ckit-048
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Design Considerations 

Use Ohms law, R = V/I, to determine the load resistor or voltage range for a specific project. In this example the 3.3-kΩ load 
resistor was selected to generate a 2-V peak-to-peak signal using the highest current range (600 µA), as Equation 1 shows.  

Equation 1 RLoad =
2V

600uA
= 3.3 𝐾 𝑂ℎ𝑚𝑠 

By either changing the load resistor and/or selecting one of 6 current ranges, any voltage range between the supply rails can 
be achieved. Additionally a waveform may be referenced to Vdda instead of Vss by changing the Polarity to “Negative (Sink)” 
and connecting the load resistor to Vdda instead of Vss. The IDAC’s range and polarity may also be changed during runtime 
with the IDAC7_1_SetRange() and IDAC7_1_SetPolarity() functions respectively. 

Hardware Setup 

For this code example a 3.3-K resistor needs to be connected from Port P0[7] to Vss as shown in Figure 1. Connect an 
oscilloscope across the resistor to observe the waveform. The attached project is configured for the CY8CKIT-048 but can 
easily be changed to accommodate the CY8CKIT-041 by simply changing the Device and Pin, see Table 1 below. 

Table 1. Device and GPIO Configuration 

Kit PSoC Device Output Pin (Iout) 

CY8CKIT-048 CY8C4A45LGI-483 P0[7] 

CY8CKIT-041 CY8C4045AZI-S413 P2[0] 

Components  

Table 2 lists the PSoC Creator Components used in this example, as well as the hardware resources used. 

Table 2. List of PSoC Creator Components 

Component or User Module Version Hardware Resources 

IDAC7_1 1.0 CapSense® block 

Iout 2.20 GPIO ( P0[7] ) 

Resistor 1.0 External Components 

Parameter Settings 

The IDAC7 component has three parameters, Polarity, Range, and Value. For this example, the Polarity should be set to 
“Positive (Source)” and the Range to “0-609.6 uA”. The Value does not matter since it will be changed during runtime in the 
code. 

Figure 2. IDAC7 User Interface 

 

http://www.cypress.com/
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Operation 

1) Attach a 3.3-K load resistor between ports P0[7] and Vss. 

2) Attach a scope probe across the load resistor. 

3) Observe a 2-volt peak-to-peak sawtooth waveform on oscilloscope.  

Related Documents 

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

Table 3. Related Documents 

Application Notes 

AN211293 Getting Started with PSoC Analog Coprocessor  

PSoC Creator Component Datasheets 

IDAC7 IDAC7 Datasheet 

Pins General Purpose IO Pins 

Device Documentation 

CY8C4Axx Datasheet PSoC Analog Coprocessor:  CY8C4Axx Family Datasheet 

PSoC 4000S Datasheet PSoC 4: PSoC 4000S Family Datasheet Programmable System-on-Chip (PSoC)  

PSoC 4100S Datasheet PSoC 4: PSOC 4100S Family Datasheet Programmable System-on-Chip (PSOC)  

Development Kit (DVK) Documentation 

CY8CKIT-048 PSoC® Analog Coprocessor Pioneer Kit 

CY8CKIT-041-40XX PSoC® 4 S-Series Kit 

PSoC® Family Web Page 

PSoC Analog Coprocessor 

PSoC 4 

 

http://www.cypress.com/
http://www.cypress.com/documentation/application-notes/an211293-getting-started-psoc-analog-coprocessor
http://www.cypress.com/documentation/component-datasheets/psoc-4-current-digital-analog-converter
http://www.cypress.com/documentation/component-datasheets/pins
http://www.cypress.com/psocanalogdatasheet
http://www.cypress.com/documentation/datasheets/psoc-4-psoc-4000s-family-datasheet-programmable-system-chip-psoc
http://www.cypress.com/documentation/datasheets/psoc-4-psoc-4100s-family-datasheet-programmable-system-chip-psoc
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-048-psoc-analog-coprocessor-pioneer-kit
http://www.cypress.com/documentation/development-kitsboards/cy8ckit-041-psoc-4-s-series-pioneer-kit
http://www.cypress.com/products/psoc-analog-coprocessor
http://www.cypress.com/products/32-bit-arm-cortex-m0-psoc-4
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Worldwide Sales and Design Support 

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find 
the office closest to you, visit us at Cypress Locations. 

Products 

ARM® Cortex® Microcontrollers cypress.com/arm 

Automotive cypress.com/automotive 

Clocks & Buffers cypress.com/clocks 

Interface cypress.com/interface 

Internet of Things cypress.com/iot 

Memory  cypress.com/memory 

Microcontrollers cypress.com/mcu 

PSoC cypress.com/psoc 

Power Management ICs cypress.com/pmic 

Touch Sensing cypress.com/touch 

USB Controllers cypress.com/usb 

Wireless Connectivity cypress.com/wireless 

PSoC® Solutions 

PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP 

Cypress Developer Community 

Forums | WICED IOT Forums | Projects | Videos | Blogs | 
Training | Components 

Technical Support 

cypress.com/support

All other trademarks or registered trademarks referenced herein are the property of their respective owners. 
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