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SPEAKER

Travis Ellis

Signal Integrity Engineer, Samtec

Travis.ellis@samtec.com | www.samtec.com 

Travis Ellisis a signal integrity practitioner working with customers to successfully deliver their 

systems to market. He believes signal integrity is critical for success. He has delivered many 

innovative solutions across multiple industries. He holds a mechanical engineering degree from 

Portland State University. Travis also enjoys the outdoors and the opportunity to work with many 

talented peer.
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ÁSOLT

o Short, open, load, thru (known thru)

ÁSOLR

o Short, open, load, reciprocal thru (unknown thru)

Introduction - About the Nomenclature
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ÁVNA 

o Keysight 

ÅEconomy series - E5061B (2MHz ²3GHz, 1500pts)

ÅPNA series ²N5227B (10MHz ²67GHz, 6700pts)

ÁCalibration kit

o Keysight

Å85052C (with E5061B)

Å85056D (with N5227)

Å85058B (with N5227)

ÁPhase-stable cables 

ÁSignalIntegrity software

Introduction - Instrumentation & Software Used
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VNA Calibration and DUT Calculation 
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Term Name

Ὁ directivity term for port p

Ὁ source-match term for port p

Ὁ reverse-transmission term for port p

Ὁ crosstalk term for port o when port p driven

Ὁ forward-transmission term for port o when port p driven

Ὁ load-match term for port o when port p driven

The goal of calibration is to 

determine the 12 error terms 

so that raw s-parameters (ἡ) 

can produce the correct DUT 

s-parameters (ἡ)
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VNA Calibrations and Raw S -parameters
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When performing your own 

VNA calibrations, you need 

to be careful in interpreting 

what the VNA is providing
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ρ

This is what the VNA 
wants to give you

This is what is 
actually going 

on

Switch-
term 

correction
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SOLT and SOLR
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Å Eight of the twelve error 
terms are determined by 
application of the short, 
open and load standard.

Å The final four are 
determined by 
application of the thru 
standard.

Å For SOLT, the error terms 
ŘƻƴΩǘ ŘŜǇŜƴŘ ƻƴ ǎǿƛǘŎƘ-
term correction.

Å SOLR Does!
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In SOLR, the remaining error terms are 
determined from a raw measurement of 

the thru with no knowledge of the 
standard (other than it is reciprocal)
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Typical Misconceptions and False Expectations about 

Calibration
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ÁNo calibration standard are 

ideal

o Non-ideal nature is specified in the 

calibration standard definitions 

supplied with the calibration kits

ÁRemeasuring the calibration 

standards after calibration will 

produce the calibration standard 

as defined

o The reproduction of the calibration 

standard is not enough to 

guarantee a proper calibration

The load is usually 
specified as perfect
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Typical Misconceptions and False Expectations about 

Calibration
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Calculated phase of 85052C 
open and short standards

OPEN

LOADSHORT

Increasing frequency

Calculated 85052C open and 
short standard Smith chart
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Typical Misconceptions and False Expectations about 

Calibration
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Measured phase of open 
standard and four short 
standards from 85058B

Measured return loss 
comparison of open standard 

at the VNA port and at the 
end of the VNA cable
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Typical Misconceptions and False Expectations about 

Calibration
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A file-defined load 

measured as DUT 

after calibration with 

and without cable in 

the calibration loop.


