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WavePulser 40iX: Testing in frequency and time domain  

The combination of S-parameters 

(frequency domain) and Impedance 

Profile (time domain) in a single 

acquisition with a deep toolbox for 

simulation, emulation, de-embedding 

and time-gating provides: 
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Frequency Domain

VNA
Time Domain 

TDR

Deep Toolbox
(S-parameter de-embedding, Time Gating, Emulation 

equalized eye-diagram and jitter analysis  ) 



WavePulser 40iX in a nutshell 
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WavePulser 40iX

High Speed Interconnect Analyzer

Time DomainFrequency Domain Deep Toolbox

S-parameters 
Step and Impulse response 

(rise time < 8.5 ps)

Impedance Profile  

Equalized eye-diagram 

Jitter Analysis 

DC to 40 GHz

Mixed-mode 

Spatial Resolution < 1 mm

Differential and Common mode   

De-Embedding

Time Gating 

Testing in frequency and time in a single acquisition



WavePulser 40iX Dynamic Range     
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High-speed Interconnect Analyzer:

the ideal single tool for high-speed 

hardware designers and test engineers 

❑ Dynamic Range refers to the signal-to-noise 

ratio (SNR) of the network system, precisely 

the ratio of the incident power to the noise 

power  

❑ Dynamic Range is defined at each frequency 

❑ Dynamic Range is a Vector Network 

Analyzer (VNA) banner specification  

❑ The question "what is the dynamic range?" 

when referring to TDRs making S-parameter 

measurements, is not very well understood. 

It is similar to the question "what is the 

spatial resolution?” when referring to VNAs

making impedance profile measurements



Dynamic Range of WavePulser 40iX compares to the SPARQ  

❑ many improvements made in 
the WavePulser 40iX product 
including dynamic range (nearly 
10 dB improvement @40 GHz)  

❑ WavePulser 40iX uses an 
impulse instead of a step in the 
SPARQ. 

❑ The advantage of the impulse 
is that its frequency content is 
ideally flat while the frequency 
content of the step is 
proportional to 1/f

❑ WavePulser 40iX is three times 
faster 

❑ WavePulser 40iX sample rate 
100 MS/s vs. 10 MS/s for 
SPARQ adds 10 dB dynamic 
range. 

❑ WavePulser 40iX employs a 
pulser/sampler for each port,  
whereas the SPARQ employed 
one pulser/sampler.
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WavePulser 40iX
introduced in 2019 

SPARQ-4004E
produced until 2018 



WavePulser 40iX Dynamic Range   

▪ the first term deals with the 
definition of the overall noise only

▪ the second term deals with steps 
vs. impulses 

▪ the third term deals with the 
acquisition speed 

▪ the fourth term deals with the effect 
of denoising 

▪ the last two terms deal with the 
response of the pulser/sampler 
and the fixturing/cabling effect:
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▪ Calculated accordingly to the following formula:



WavePulser 40iX Dynamic Range 
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❑ Total measurement time 

(acquisition time) is provided 

❑ WavePulser is three times 

faster because it employs a 

pulser/sampler per port, 

whereas the SPARQ 

employed one pulser/sampler. 

❑ Plots are shown starting from 

1 GHz with the general 

expectation that dynamic 

range is constant from DC to 1 

GHz 

SPARQ-4004 Dynamic Range 

❑ WavePulser 40iX dynamic 

range are shown to be more 

than adequate for signal 

integrity measurements.

❑ Three curves shown for 

preview, normal and extra 

acquisition mode
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WavePulser 40iX Dynamic Range   

❑ The WavePulser provides nearly 10 dB dynamic range 

improvement at 40 GHz over the SPARQ

❑ Both the old SPARQ product and the new WavePulser 40iX 

provide the highest dynamic range TDR based s-parameter 

measurements instruments 

❑ WavePulser 40iX dynamic range are shown to be more 

than adequate for signal integrity measurements. 

To know more go to: 

https://teledynelecroy.com/doc/wavepulser-dynamic-

range

https://teledynelecroy.com/doc/wavepulser-dynamic-range

