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Introduction
This application note (AN1145) lists a number of application circuits for Renesas’ digitally-controlled (XDCP) 
potentiometers. The application circuits illustrate the wide variety of possible functions which can be implemented 
using the variability of the potentiometer in conjunction with standard active devices like operational amplifiers and 
comparators. The types of circuits include control circuits, converters, filters, signal processing circuits, regulators, 
wave shapers, analog computing circuits and signal sources. The circuits are shown in basic form and do not 
include supply decoupling or proper grounding techniques. The user must account for these in the final design.

Renesas’ potentiometers are controlled through the 2-wire, I2C, 3-wire, or SPI computer serial-interfaces or 
buses. For front panel, push-button type applications, Renesas’ push-pots are recommended.

Electronic digitally-controlled (XDCP) potentiometers provide three powerful application advantages:
1. The variability and reliability of a solid-state potentiometer.
2. The flexibility of computer-based digital controls.
3. The retentivity of nonvolatile memory used for the storage of multiple potentiometer settings or data.

In addition, the packages of the potentiometers are completely compatible with other electronic components and, 
therefore, reduce manufacturing assembly costs.
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1. Applications

Figure 1. Basic Configurations of Electronic Potentiometers
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2. Application Circuits

Figure 2. Buffered Reference Voltage Figure 3. Cascading Techniques

Figure 4. Non-Inverting Amplifier Figure 5. Voltage Regulator

Figure 6. Offset Voltage Adjustment Figure 7. Comparator with Hysteresis
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Figure 8. Attenuator Figure 9. Filter

Figure 10. Inverting Amplifier Figure 11. Equivalent L-R Circuit

Figure 12. Function Generator
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Figure 13. I to V Converter Figure 14. Current Source

Figure 15. Phase Shifter Figure 16. Capacitance Multiplier

Figure 17. Absolute Value Amplifier with Gain
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Figure 18. Level Detector Figure 19. Level Detector

Figure 20. Oscillator

Figure 21. Time Delay

+

–

}R1

}

R2

+

+

VS

VR

VOUT

VOUT = HIGH FOR VS ≤  VR 

VOUT = LOW FOR VS ≥  VR 
R1
R2

R1 + R2 = RPOT

ISL28108

R1
R2

+

– VOUT

VT > VW, VOUT = HIGH

VH

VL

VW

+

–
VTRANSDUCER (VT) 

VREFERENCE (VR) 

VT < VW, VOUT = LOW

ISL28108

+

–R

VH

VL VW

R1

R2

R3
+5V

+5V

V+

V–

VOUT

C

Frequency R, C
Duty Cycle R1, R2, R3

ISL28113

+5V

+5V

+5V

VS

VNI

VOUT

VW

t

t

t

VOUT

t

t = RCln 5V
5V – VW

( )

VS

R
C

+

–

VL

VH VW

+5V

+5V

VOUT

VNI

ISL28113



AN1145 Rev.2.00  Page 6
Aug 4, 2026

Compendium of Application Circuits for Renesas Digitally-Controlled (XDCP) Potentiometers 

3. Revision History
Revision Date Description

2.00 Aug 4, 2026
▪ Updated Figure 7
▪ Updated part numbers in Figure 9, Figure 10, and Figure 11
▪ Reformatted document to the latest template

1.00 Jan 9, 2013 Updated the circuits that involve op amps to reflect Intersil parts.

0.00 Apr 27, 2005 Initial release. 
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