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FlexDCA Sampling Oscilloscope Software  
Keysight DCA Family  

What is FlexDCA?  

Keysightôs N1010A FlexDCA is the software that runs Keysightôs DCA family of sampling oscilloscopes 

(also known as equivalent-time oscilloscopes). A Digital Communication Analyzer (DCA) is an 

instrument designed to visualize and analyze the analog properties of high-speed signals like the ones 

used in wireline telecom and datacenter links. FlexDCA runs on the N1000A DCA-X mainframe or any 

instrument or PC/laptop that uses Microsoft Windows 7 or 10. It is used to control measurement 

hardware (i.e., the DCA family of oscilloscopes and clock recovery hardware), both as a local user 

interface (UI) and for remote control. FlexDCA is also a visual output for simulation (such as Keysightôs 

ADS and SystemVue products) and for remote access to supported DCA mainframes. 

In addition to acquiring data and making measurements, FlexDCA also encompasses powerful tools 

that boost productivity and provide insights into root causes of issues with the signal or device under 

test. FlexDCA has been used and continues to evolve for applications like: 

¶ Research and design verification of electrical transmitters (ASICs, FPGAs, PHYs) 

¶ Research, development, and manufacturing of optical transmitters/transceivers  

¶ Analysis of reflections and transmission characteristics of electrical components and channels 

¶ General-purpose analysis of analog and digital signals 
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This document was updated based on FlexDCA revision A.06.80. Some features described here donôt 

exist or are different in earlier versions. 

FlexDCA offers a variety of color schemes and other choices to address the preferences of different 

users. Screen captures in this document deliberately use a variety of aesthetic settings to show 

possibilities. For example, some people prefer dark backgrounds on instrument or computer screens, 

and light backgrounds in printed documents such as reports or data sheets.  
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FlexDCA Software Running on Mainframes 

FlexDCA comes pre-installed on all DCA-X sampling oscilloscope mainframes. It instantly recognizes 

supported modules in any of the four available slots and allows hot-swapping them. In addition, virtual 

slots 5 through 8 can be used for up to four DCA-Ms connected via USB, resulting in a total of 32 

measurement channels (four quad-channel mini-modules plus four quad-channel DCA-Ms). 

Figure 1. N1000A with N1060A module (left) and N1000A with four N1046A modules (right). 

FlexDCA Software Driving Mini DCAs (DCA-Ms), Clock Recovery Units 

Standalone ñmini DCAsò (DCA-Ms) provide optical and electrical measurement channels and clock 

recovery (CR) capabilities in a half-rack-width form factor. They donôt have a front panel user interface. 

Instead FlexDCA ï running either on a PC/laptop or on a DCA-X mainframe - drives them for both 

manual operation and remote control. 

 

Figure 2. FlexDCA on a laptop controlling N1092X series DCA-Ms and a N1077B clock recovery. 
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FlexDCA Software to Display/Analyze SystemVue, ADS Simulations 

Many serial link design engineers have been using Keysightôs SystemVue or Advanced Design System 

(ADS) as their primary design tool. The Channel Simulator from ADS provides very fast yet accurate 

channel simulation by bit-by-bit and statistical simulation technology. Along with the support of industry 

standard IBIS-AMI models, ADS offer comprehensive solutions for most serial link standards such as 

PAM4. However, some engineers want to use FlexDCAôs built-in measurement capability such as 

TDECQ with the simulated data from ADS, or compare the simulation results directly with the measured 

data in FlexDCA. With the new ñFlexDCA Probeò feature of ADS, design engineers will be able to output 

the simulated results directly to FlexDCA.  

The new FlexDCA Probe supports two modes, Static and Dynamic. The static mode allows design 

engineers to write the waveform files to text (.txt) format which can be read in to FlexDCA later1.. 

Whereas, the Dynamic mode automatically invokes FlexDCA and populates the specified memory 

channels or slots with the waveform data, up to 8 channels, streamlining the workflow. 

 

 

 

 

 

 

 

 

Figure 3. After connecting a ñFlexDCA Probeò in ADS (left) FlexDCA can display and further analyze the simulation 

results (right) using FlexDCAôs math and signal processing functions. 

 

  

 
1 Data transfer from ADS to FlexDCA requires a license for the R&D Package (see Error! Reference source not found.  

and Error! Reference source not found. ) 
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Figure 5. Eye Diagram / Eye Mask Mode. 

Main Components 

Oscilloscope Mode 

Oscilloscope Mode provides the traditional amplitude-versus-time display. Measurements made in this 

mode are designed for single-valued waveforms (as opposed to eye diagrams). 

  

Eye/Mask Mode 

Digital signals consist of a sequence of symbols that are often coded in binary (NRZ) or multilevel 

(PAM-N) formats. The overlay of many sequences consisting of three consecutive unit intervals creates 

eyes that can be statistically analyzed to gain insights into how well a transmitter will perform in a 

system (Figure 5).  

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 4. Oscilloscope Mode. 
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Figure 6. Jitter/Noise analysis mode. 

 

 

Figure 7. TDRTDT and S-Parameters mode. 

Jitter/Noise Mode 

Jitter Mode allows you to quickly measure and troubleshoot the components of jitter for signal edges 

and noise/interference for signal levels. Measurements can be made on optical or electrical input NRZ 

and PAM4 coded signals. 

 

 

 

 

 

 

 

 

 

 

 

TDR/TDT and S-Parameters Mode 

Time Domain Reflectometry (TDR) and Time Domain Transmission (TDT) waveforms provide an 

intuitive view of an electrical channelôs impedance profile (reflection and transmission characteristics) 

versus distance or time. T-parameter waveforms (i.e., TDR/TDT graphs in the time domain) display 

amplitudes in volts, ohms, or percent. S-parameter waveforms (i.e., graphs in the frequency domain) 

provide magnitude, group delay, or phase information. 

 

 

 

 

 

 

 

 

 

 


































































