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Setup

Fernando Gonzalez-Zalba's setup

| ¢ in Cambridge
! r (1801.09759v1 [physics.app-ph] 29
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Background measurement
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» Losses in cable and connectors

» Inductive elements in couplers

» Behaviour for Open(R — o),

Short(R — 0) and Matching

(R

502) termination



Background measurement

38 Raw Voltage background
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Background measurement
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Af ~ 34 MHz
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Cable lenght from sample:
I =~ 120 + 200 cm



Background measurement

Unwrapped phase background

—— Open
0 —— Short
— 50Q
-500
£ -1000
Q
(%]
©
e
[N
—1500
—2000
—2500
0 25 50 75 100 125 150 175 200

f [MHz]



Raw sample data

Raw voltage background
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Raw sample data

Raw phase background
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Raw sample data
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Normalization

» Inhomogeneous input to sample

» What happens if we have a "small"
(|F] ~ 0) resonance at a background

peak? 00'- 2 n--u--E]( =200 " N 3 P
_ 7327 328 329 330 331 327 328 329 330 331
» We need to normalized the raw f, (MHz) f. (MHz)
measured data, but how? Fernando Gonzalez-Zalba

(1801.09759v1 [physics.app-ph] 29 Jan 2018)



Simulation
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— 2.00 kQ
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Numerically solved
= %12 at given
frequency points

For the 10k and 2k peaks
(F.T]):

>

10 kQ2:(98,6 MHz,0.60)
> 2kQ:(99,3 MHz,0.04)



Poor man’s normalization

Raw voltage background
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Poor man’s normalization
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Poor man's normalization
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Poor man’s normalization

Notes:

Poor man's normalization
10- ST -

» After resoldering the
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Richer man’s normalization

Richer man's normalization

» Previously only LT /va*
calculated with 08 \., .
"- “’
Vrefl ~ ’r| I
=06 s 2
» Transform it back to - ‘
M= |F\e"¢ 04 ]
4
» Divide the complex S [E———
numbers! Froka ‘ : ‘ ‘ ‘ ‘
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Richer man’s normalization

Richer man vs. poor man
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There is no difference!



Millionare's normalization

One port error modell

» These errors are
constant at given
frequency

» |f we know the
response for
well-defined ||, we
can calculate these

i errors, and from it we

o = source match error

( y = reflodtion tacki can know the true ||

e, e . ) =reflection tracking error
Ll » We need 3 standard

r, = calibration standard for 3 parameters.

= directivity error

00



Millionare's normalization
e

Measured Actual
I.= & = €00~ AL r= T~ oo
M=="a 1-e. re.-A

o 11 M1 " e

A, = eggeyy - (408)

For ratio measurements there are 3 error terms
The equation can be written in the linear form

€o0 T TT 841 -TA, =Ty

With 3 different known I', measure the resultant 3 T,

This yields 3 equations to solve for e, e,,, and A,

€00 * I'\Twi€11 - T8, = Ty

€99 + I8y - T8, =Ty

€gp * I3l s®1 - 387 Tyg
Any 3 independent measurements can be used

http://emlab.uiuc.edu/ece451/appnotes/Rytting_ NAModels.pdf



Millionare's normalization
e

One port error modell
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Comparison
-

Poor vs. Millionaire
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Comparison

Poor vs. Millionaire
1.0- [

» The difference in |[[(f)] is
around 0,01!

» In frequency ~ 0,2 - 0,5 MHz

» Measurement time is twice as
\ much for the one port modell!
o4 (take into consideration
,,,,, R=2 ka Poor Y“ﬁ coolin )
a5 ol I g
R=10 kQ Millionaire v
0 25 50 75 100 125 150 175
f [MHz]

200

> Let’s see what happens if we
try to fit on the dataset



Comparison
-

One port fit
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Comparison
-

Poorman fit
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Comparison
-

One port fit
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Comparison
-

Poorman fit
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Thanks for your attention!
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