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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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Introduction - Instrumentation & Software Used

A VNA
o0 Keysight . g
A Economy series- E5061B (2MHz2 3GHz, 1500pts) e %h 'ﬁ mr‘ l,

A PNA series? N5227B (10MHz2 67GHz, 6700pts)

A Calibration kit
0 Keysight
A 85052C (with ES061B)
A 85056D (with N5227)
A 85058B (with N5227)

A Phase-stable cables
A Signallntegritysoftware
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Summary of SOLT and SOLR calibration processes
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|0 | directivity term for port p _
“ sourcematch term for port p determine the 12rror terms
O | reversetransmission term for port p
“ crosstalk term for port o when port p driven so that raw Sparameters ﬁ)
m forward-transmission term for port o when port p driven
[© ] load-match term for port o when port p driven can pI’OdUCG the correct DUT
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When performing your own

; <‘Z’ ‘E>>¢(w 00) | y b VNA calibrations, you need
OO AR o — 0

to be careful in interpreting

* what the VNA is providing
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A Eight of the twelve error
terms are determined by
application of the short,
open and load standard.

A The final four are
determined by
application of the thru

standard. ! !

A For SOLT, the error terms \/07¢‘/O_ . . .
R2y Qi RSLIBYR 2y A@A0O0OK JO gfo
term correction.

A SOLR Does!
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Typical Misconceptions and False Expectations about Calibrations
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A No calibration standard are
ideal
o Non-ideal nature is specified in the

calibration standard definitions
supplied with the calibration kits

-

A Remeasuring the calibration
standards after calibration will
produce the calibration standard
as defined

0 The reproduction of the calibration

standard is not enough to
guarantee a proper calibration

ze 50.0 ohm

1d 22.54799 ps

polynomial
2.1636 pH

rel LOAD
r 50.0 ohm

specified as perfect

DesicnCoN Eza

WHERE THE CHIP MEETS THE BOARD

APRIL 5 - 7, 2022

ref short standard

13 -0.0363 e-42 H/Hz"3
12 4.0443 e-33 H/Hz"2
11 -146.35001 e-24 H/Hz
10 2.1636 pH

10 1.0 GHz

ol 3.554 Gohm/s

0z0 50.0 ohm

od 22.54799 ps

—D

ref load standard
tz 50.0 ochm

f0 1.0 GHz

ol 0 ohm/s

0z0) 50.0 chm
od0s

~D

#DesignCon

ze 50.0 ohm
td 20.837 ps

2=
!

Polynomial
29.722 fF

ref Thrul
z¢ 50.0 ohm
td 43.24001 ps

L

ref open standard

¢3 0.071 e-45 F/Hz"3
¢2 -3.5385 e-36 F/Hz"2
cl 165.78 e-27 F/Hz
¢029.722 fF

f0 1.0 GHz

ol 3.23 Gohm/s

0z( 50.0 ohm

od 20.837 ps

—D

ref thru standard
0 3.84 GHz
ol 0 ohm/s
0z0 50.0 ohm
od 43.24001 ps
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Smith Chart - Single Ended
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Typical Misconceptions and False Expectations about
Calibration

Return Loss
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A file-defined load
measured as DUT
after calibration with
and without cable in
the calibration loop.
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