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» Objective : measuring the “true” input impedance
» Setup and VNA calibration process

» Correction calculation

» Results

» Published Papers
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ObjeCHVE ;""_-asq(;i__ﬁng the “true” Inputimpedance

» LISN : Measurement of input impedance Z | oy

> The input impedance has to be measured at EUT port:

Between each line and RF ground

Between neutral and RF ground

Measurement setup:

Adapter
Coaxial - bifilar

LISN: single phase



> 3 steps rcallbratl , reflection coefficient I, measured and
Input impedance Zin calculated

Open Short Load (OSL)
calibration

[9 kHz — 30 MHZ]

MATLAB &
LABVIEW

Adapters for ESH3-Z5
And ESH2-Z5




> Import data Into Excel file

Calibration 1 2 Measurement

plane / plane (S)ZLSH Slzj
- ?7? Sn S

I isn 27

VNA ..\_._:B

—_ Sll B I_in
‘ [Misn =
S, (811 - rin) S,

Correction calculation performed using a specific Excel file
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» Import data into Excel file

| A | B € | D E | F G | _ H i 3 K |t
1 MEASURENMENT 1 MEASURENMENT 2 MEASUREMEMT 3 MEASUREMENT 4 MEASUREMENT 5
2 | FREQUENCY (Hz} Re(l) | Im(D) Re(l) | Im(D) rRe(l) | m(D) Re(I) | Im(T) Re(l) | Im(T)
3 | 000 -0.80061 0.079804 -0.80089 0.079277 -0.80066 0.07912 -0,80038 0.07916 -0,80078 0.079516
4 | 9107 -0.80026 0.079756 -0.8 0.079631 -0.7999 0.080094 -0.8001 0.080003 -0.8002 0.080163
2 | 9214 -0.80091 0.079926 -0.80036 0.0802 -0.8008 0.079526 -0,80068 0.075762 -0.8007 0.079893
ﬁ | 9322 -0.80116 0.080624 -0.80061 0.080278 -0.80071 0.080741 -0.8012 0.080735 -0.80148 0.080743
7 9429 -0.8014 0.081036 -0.80059 0.081096 -0.80108 0.08084 -0,80137 0.0809 -0,80113 0.080979
E‘ 9536 -0.8017 0.081119 -0.80151 0.081179 -0.8014 0.081717 -0.80149 0.081381 -0.80178 0.0813597
9 | 9643 -0.80171 0.081355 -0.80163 0.081372 -0.80136 0.081424 -0.80192 0.081249 -0.80165 0.081368
10| 9751 -0.80199 0.082095 -0.80161 0.081777 -0.80213 0.081546 -C.80164 0.081788 -0.80201 0.081883
11 | 9858 -0.80206 0.082366 -0.80127 0.082458 -0.80144 0.082172 -0.80139 0.082657 -0.80121 0.081876
12 9965 -0.80177 0.082667 -0.80153 0.082844 -0.80134 0.082431 -0.80156 0.082353 -0.80203 0.083133
13 | 10072 -0.80177 0.083036 -0.80169 0.082621 -0,80182 0.083141 -0,80166 0.08296 -0,80202 0.082668
14 | 10180 -0.80191 0.083864 -0.8016 0.083579 -0.80191 0.083972 -0.80191 0.08348 -0.80169 0.083664
15 | 10287 -0.80245 0.084301 -0.80249 0.084075 -0.80212 0.084442 -0,80271 0.08424 -0,80247 0.084275
15 | 10354 -0.80262 0.084561 -0.80191 0.084422 -0.80243 0.084373 -0.80226 0.084445 -0.8025 0.08446
17| 10501 -0.80277 0.085016 -0.80212 0.085255 -0.80237 0.085281 -0,80285 0.085404 -0,80192 0.085222
18 | 10608 -0.80244 0.085986 -0.80211 0.085812 -0.80191 0.085778 -0.80254 0.085822 -0.80252 0.085693
19 | 10716 -0.80232 0.085878 -0.80204 0.086026 -0.8015 0.086092 -0.80242 0.086395 -0.80214 0.086104
20| 10823 -0.80258 0.087108 -0.80285 0.087217 -0.80213 0.087188 -0.80286 0.087033 -0.80278 0.087153
i | 10930 -0.80283 0.087387 -0.80238 0.087726 -0.80255 0.087517 -0.802859 0.0875594 -0.80274 0.087842
22| 11037 -0.80235 0.088417 -0.80263 0.0888%4 -0.8025 0.08818 -0.80259 0.08862 -0.80259 0.088395
23 | 11145 -0.80255 0.088805 -0.80222 0.08842 -0.8024 0.088996 -0,80254 0.088787 -0,80332 0.088586
?__4 | 11252 -0.8034 0.089952 -0.80246 0.0896592 -0.802p4 0.089748 -0.80296 0.08945 -0.80275 0.089356
23 | 11359 -0.80277 0.050142 -0.80228 0.089918 -0.80234 0.089915 -0,80302 0.080014 -0,80262 0.050333
26 | 11466 -0.80353 0.091064 -0.80286 0.090951 -(.80295 0.091093 -0.80333 0.091084 -0.8031 0.091253
27| 11573 -0.8027 0.091679 -0.8023 0.091809 -0.80233 0.091874 -0,80313 0.091986 -0,80239 0.091756
28 | 11681 -0.802595 0.091734 -0.80282 0.091531 -(0.80245 0.09195 -(.80245 0.09228 -0.80302 0.091587
29| 11788 -0.80255 0.093434 -0.80222 0.093412 -0.80227 0.093812 -0,80249 0.09357 -0,80234 0.093857
30_ | 11895 -0.8028 0.054101 -0.8026 0.09374 -0.80221 0.05426 -0.80283 0.093977 -0.80313 0.054102
31 | 12002 -0.80287 0.094622 -0.80231 0.094382 -0.80236 0.095046 -0.80257 0.054836 -0.80284 0.054725
32| 12110 -0.80272 0.094715 -0.80189 0.094876 -0.80178 0.095094 -0.80232 0.095042 -0.80248 0.095017
33 | 12217 -0.80253 0.096558 -0.8024 0.096512 -0.80243 0.096336 -0,80241 0.096243 -0,80214 0.096375
34 | 12324 -0.80253 0.096741 -0.80253 0.096931 -0.80231 0.096923 -0.80232 0.09694 -0.80221 0.096734
35 | 12450 -0.80266 0.097843 -0.80254 0.09791 -0.80193 0.087134 -0,80221 0.087378 -0,80243 0.097739

36 12598 -0.80207 0.098927 -0.80173 0.098976 -0.80182 0.098966 -0.80156 0.0995018 -0.80202 0.098371
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1 S MATRIX OF THE ADAPTER CALCULATED WITH THE FREQUENCIES OF THE SHEET "ESH2 MEASUREMENTS" UNCERTAINTY B OF INPUT IMPEDANCE CALCULATED WITH THE FREQUENCIES OF THE SHEET "ESH3 MEASUREMENTS"
2| FREQUENCY (Hz) | Re(sy) | m(sy) | re(so) | imisy) | meisy) | ms,) | retsa) | misw) FREQUENCY (Hz) uB(|Zy) UB(9(Zn))
3 9000 -1.2131E-06 1.06869E-05 1 -1.82362E-05 1 -1.82427E-05 -1.62617E-06 1.07095E-05 5000 1.15E-03 4.75e-03
4 9107 -1.213E-06 1.08164E-05 1 -1.84551E-05 1 -1.84616E-05 -1.62605E-06 1.0839E-05 9107 1.15E-03 4.75e-03
EI 9214 -1.2129E-06 1.09459E-05 1 -1.86741E-05 1 -1.86805E-05 -1.62593E-06 1.09685E-05 9214 1.15E-03 4.75e-03
i} 9322 -1.2128E-00 1.10766E-05 1 -1.8895E-05 1 -1.89015E-05 -1.62581E-06 1.10993E-05 9322 1.15E-03 4.75e-03
7 9429 -1.2127E-060 1.12061E-05 1 -1.911359E-05 1 -1.91204E-05 -1.62569E-06 1.1228BE-05 9429 1.16E-03 4.75e-03
B 93536 -1.2126E-00 1.13357E-05 1 -1.93328E-05 1 -1.93393E-05 -1.62556E-06 1.13583E-05 9536 1.16E-03 4.75e-03
9 9643 -1.2125E-00 1.14652E-05 1 -1.95517E-05 1 -1.95582E-05 -1.62544E-06 1.14878E-05 9643 1.16E-03 4.75e-03
10 9751 -1.2124E-06 1.15959E-05 1 -1.97727E-05 1 -1.97791E-05 -1.62532E-06 1.16185E-05 9751 1.16E-03 4.75E-03
11 9858 -1.2124E-06 1.17254E-05 1 -1.99916E-05 1 -1.99981E-05 -1.6252E-06 1.174B8E-05 9858 1.16E-03 4.75E-03
12 9965 -1.2123E-06 1.18549E-05 1 -2.02105E-05 1 -2.0217E-05 -1.62508E-06 1.18775E-05 9965 1.16E-03 4.76E-03
13 10072 -1.2122E-06 1.19844E-05 1 -2.04294E-05 1 -2.04359E-05 -1.62495E-06 1.20071E-05 10072 1.16E-03 4.76E-03
14 10180 -1.2121E-06 1.21152E-05 1 -2.06504E-05 1 -2.06568E-05 -1.62483E-06 1.21378E-05 10180 1.16E-03 4.76E-03
15 10287 -1.212E-06 1.22447E-05 1 -2.08693E-05 1 -2.08757E-05 -1.62471E-06 1.22673E-05 10287 1.17E-03 4.76E-03
16 10354 -1.2119E-06 .62459E-06 1.23968E-05 10354
17 10501 -1.2118E-06 .06244T7E-06 1.25263E-05 10501 .
L e i S matrix of the adapter iz e 10501 Type B uncertainty of Zin:
19 10716 -1.2116E-06 L.Z2/b39E-Ud 1 -4 108 E-UD 1 -4.1/234E-U00 -1.62422E-06 1.27866E-05 10716 -
20 10823 -1.2115E-06  1.28934E-05 1 -2.19659E-05 1 -2.19723E-05 -1.6241E-06 1.29161E-05 10823 M ag n |tu d e an d p h aS e
21 10930 -1.2114E-06 1.3023E-05 1 -2.21848E-05 1 -2.21913E-05 -1.62398E-06 1.30456E-05 10930
22 11037 -1.2113E-06 1.31525E-05 1 -2.24037E-05 1 -2.24102E-05 -1.62386E-06 1.31751E-05 11037 1.17E-03 4.77E-03
23 11145 -1.2112E-06 1.32832E-05 1 -2.26247E-05 1 -2.26311E-05 -1.62373E-06 1.33058E-05 11145 1.18E-03 4.77E-03
24 11252 -1.2111E-06 1.34127E-05 1 -2.28436E-05 1.00000001 -2.285E-05 -1.62361E-06 1.34353E-05 11252 1.18E-03 4.77E-03
25 11339 -1.211E-06 1.35422E-05 1 -2.30625E-05 1.00000001 -2.3069E-05 -1.62349E-06 1.35648E-05 11359 1.18E-03 4.77E-03
26 11466 -1.2109E-060 1.36717E-05 1 -2.32814E-05 1.00000001 -2.32879E-05 -1.62337E-00 1.36944E-05 11466 1.18E-03 4.77e-03
27 11573 -1.2108E-060 1.38012E-05 1 -2.35003E-05 1.00000001 -2.35068E-05 -1.62325E-00 1.382359E-05 11573 1.18E-03 4.77e-03
28 11681 -1.2107E-060 1.3932E-05 1 -2.37213E-05 1.00000001 -2.37277E-05 -1.62312E-00 1.39546E-05 11681 1.18E-03 4.77e-03
29 11788 -1.2106E-00 1.40615E-05 1 -2.39402E-05 1.00000001 -2.39466E-05 -1.623E-06 1.40841E-05 11788 1.18E-03 4.77e-03
30 11855 -1.2105E-00 1.4191E-05 1 -2.41591E-05 1.00000001 -2.41056E-05 -1.62288E-00 1.42136E-05 11895 1.18E-03 4.78E-03
31 12002 -1.2104E-00 1.43205E-05 1 -2.4378E-05 1.00000001 -2.43B845E-05 -1.62276E-06 1.43431E-05 12002 1.19E-03 4.78E-03
32 12110 -1.2104E-06 1.44512E-05 1 -2.4599E-05  1.00000001 -2.46054E-05 -1.62264E-06 1.44739E-05 12110 1.19E-03 4.78E-03
33 12217 -1.2103E-06 1.45807E-05 1 -2.48179E-05 1.00000001 -2.48243E-05 -1.62251E-06 1.46034E-05 12217 1.19E-03 4.78E-03
34 12324 -1.2102E-06 1.47103E-05 1 -2.50368E-05 1.00000001 -2.50432E-05 -1.62239E-06 1.47329E-05 12324 1.19E-03 4.78E-03
35 12450 -1.21E-06  1.48628E-05 1 -2.52946E-05 1.00000001 -2.5301E-05 -1.62225E-06 1.48854E-05 12450 1.19E-03 4.78E-03
36 12598 -1.2099E-06 1.50419E-05 1 -2.55974E-05 1.00000001 -2.56038E-05 -1.62208E-06 1.50645E-05 98 1.19E-03 4.78E-03
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» Correction applied to Z,, at each frequency

A B C D B [F G H 1 J K L M N Q P Q R 5
MEASUREMENT 1 MEASUREMENT 2 MEASUREMENT 3 MEASUREMENT 4 MEASUREMENT 5 MEAN OF MEASURMENTS UA UB U (k=2)
2 FReQUENCY (H)| 1241 1Q) | 9@ () | 1zul (@) | @i ) | 1zul @) | eza ) [ 1zal @ | e@a ) | 1za @ | @i e | 1zal@ | ez e) | lzai@ | eza e | iz @ ] e e | 1za @) | sz e
3 9000 5.96 24.34 5.94 2415 5.95 24,15 5.96 24,14 5.95 24.28 5.95 24,21 0.01 0.09 0.00 0.00 0.01 0.18
4 9107 5.97 24.29 5.97 24.35 5.98 24.35 5.97 24.35 5.97 24.40 5.97 24,35 0.00 0.04 0.00 0.00 0.01 0.08
5 9214 5.95 24.40 5.97 24.28 5.95 24.28 5.95 24,33 5.96 24.37 5.96 24,33 0.01 0.05 0.00 0.00 0.02 0.11
6 9322 5.95 24.62 5.96 24.61 5.96 24,61 5.95 24.66 5.94 24.69 5.95 24.64 0.01 0.03 0.00 0.00 0.02 0.07
7 9429 5.95 24.76 5.97 24.68 5.95 24.68 5.95 24.72 5.95 24.72 5.95 24.71 0.01 0.04 0.00 0.00 0.02 0.07
8 9536 5594 24.81 5.85 24.95 5.95 24.95 5.95 24.87 5.94 24.50 5.95 24.90 0.01 0.06 0.00 0.00 0.01 0.12
9 9643 5.94 24.88 5.54 24.87 5.95 24.87 5.93 24.87 5.94 24.88 5.94 24.87 0.01 0.01 0.00 0.00 0.01 0.02
10 9751 5.94 25.12 5.95 25.09 5.94 25.09 5.95 25.00 5.94 25.06 5.94 25.07 0.01 0.05 0.00 0.00 0.01 0.09
11 98538 5.94 25.20 5.97 25.08 5.96 25.08 5.96 25.21 5.96 24,98 5.96 25.11 0.01 0.10 0.00 0.00 0.02 0.19
12 9965 5.95 25.25 5.96 25.14 5.96 25.14 5.96 25.14 5.95 25.41 5.96 25.22 0.01 0.12 0.00 0.00 0.01 0.23
13 10072 5.96 25.35 5.96 25.39 5.96 2t . 0.05 0.00 0.00 0.01 0.10
14 10180 5.96 25.60 5.97 25.63 5.96 2 M agn Itude and phase Corrected 0.06 0.00 0.00 0.01 0.13
15 10287 5.95 25.77 5.95 25.78 5.96 2t 0.01 0.00 0.00 0.01 0.01
16 10394 5.95 25.86 5.97 25.79 5.95 25.79 5.96 25.80 5.95 25.82 5.96 25.81 0.01 0.03 0.00 0.00 0.02 0.06
17 10501 5.95 26.01 5.97 26.04 5.96 26.04 5.95 26.12 5.98 25.97 5.96 26.04 0.01 0.05 0.00 0.00 0.02 0.11
18 10608 5.97 26.24 5.98 26.13 5.98 26.13 5.96 26.20 5.96 26.17 5.97 26.17 0.01 0.05 0.00 0.00 0.02 0.10
19 10716 5.97 26.20 5.98 26.17 6.00 26.17 5.97 26.35 5.98 26.24 5.98 26.23 0.01 0.08 0.00 0.00 0.02 0.15
20 10823 598 26.56 5.97 26.54 5.99 26.54 5.97 26.57 5.97 26.60 5.98 26.56 0.01 0.02 0.00 0.00 0.02 0.05
EI 10930 5.97 26.67 5.99 26.67 5.98 26.67 5.97 26.73 5.98 26.78 5.98 26.70 0.01 0.05 0.00 0.00 0.01 0.10
22 11037 6.00 26.90 6.00 26.85 5.99 26.85 5.99 26.98 5.99 26.92 5.99 26.90 0.00 0.05 0.00 0.00 0.01 0.11
23 11145 6.00 27.02 6.00 27.06 6.00 27.06 6.00 27.02 5.97 27.05 5.99 27.04 0.01 0.02 0.00 0.00 0.03 0.04
24 11252 5.99 27.43 6.01 27.29 6.01 27.29 5.99 27.24 6.00 27.21 6.00 27.29 0.01 0.08 0.00 0.00 0.02 0.17
25 11359 6.01 27.41 6.02 27.30 6.02 27.30 6.00 27.40 6.01 27.45 6.01 27.37 0.01 0.07 0.00 0.00 0.02 0.13
26 11466 6.00 27.74 6.01 27.69 6.01 27.69 6.00 27.73 6.01 27.76 6.01 27.72 0.01 0.03 0.00 0.00 0.02 0.06
27 11573 6.03 27.82 6.04 27.83 6.04 27.83 6.02 27.95 6.04 27.81 6.03 27.85 0.01 0.06 0.00 0.00 0.02 0.12
28 11681 6.02 27.88 6.03 27.87 6.04 27.87 6.04 27.96 6.02 27.94 6.03 27.90 0.01 0.04 0.00 0.00 0.02 0.09
29 11788 6.05 28.28 6.06 28.35 6.06 28.35 6.05 28.31 6.06 28.37 6.06 28.33 0.01 0.04 0.00 0.00 0.01 0.07
30 11835 6.05 28.48 6.05 28.46 6.07 28.46 6.05 28.45 6.04 28.52 6.05 28.48 0.01 0.03 0.00 0.00 0.02 0.06
31 12002 6.06 28.63 6.07 28.69 6.07 28.69 6.07 28.66 6.06 28.66 6.06 28.66 0.01 0.02 0.00 0.00 0.02 0.05
32 12110 6.06 28.64 6.09 28.64 6.09 28.64 6.08 28.68 6.07 28.69 6.08 28.66 0.01 0.03 0.00 0.00 0.02 0.06
33 12217 6.09 29.11 6.09 29.04 6.09 25.04 6.09 29.01 6.10 29.02 6.09 29.04 0.00 0.04 0.00 0.00 0.01 0.08
34 12324 6.09 29.16 6.09 29.18 6.10 29.18 6.10 29.19 6.10 29.12 6.10 29.17 0.00 0.03 0.00 0.00 0.01 0.06
35 12450 6.10 29.47 6.10 29.19 6.11 29.19 6.11 29.45 6.10 29.41 6.11 29.34 0.01 0.14 0.00 0.00 0.01 0.27
36 12598 6.13 29.68 6.14 29.67 6.14 29.67 6.14 w& 29.69 6.14 29.67 0.01 0.02 0.00 0.00 0.01 0.03
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alculation

» Summary of the results at each frequency

1 MEAN U (k=2) = s
2 | FREQUENCY (Hz) | 124l 19) | 4@ () | 1Zal () | 8w ()

i 9000 5.95 24.21 0.01 0.18

4| 9107 5.97 24.35 0.01 0.08 50.00 /\ —
5| 9214 5.96 24.33 0.02 0.11

6| 9322 5.95 24.64 0.02 0.07 —— MAGNITU DE = PRASE

5l 9423 5.95 471 0.02 0.07

2 9536 5.95 24.90 0.01 0.12 S e
5| 9643 5.94 24.87 0.01 0.02 %

10| 9751 5.94 25.07 0.01 0.09 = c
11 9858 5.36 25.11 0.02 0.19 Eooo 000 §
12| 9965 5.96 25.22 0.01 0.23 & / [
13| 10072 5.96 25.35 0.01 0.10 2

14| 10180 5.96 25.57 0.01 0.13 ST S
15| 10287 5.95 25.78 0.01 0.01

16 10394 5.96 25.81 0.02 0.06

17 10501 5.96 26.04 0.02 0.11

| 1000 10.00
18| 10608 5.97 26.17 0.02 0.10 _/

19| 10716 5.98 26.23 0.02 0.15

20| 10823 5.98 26.56 0.02 0.05

21 10930 5.98 26.70 0.01 0.10 g0 ' T T ' sl
2| 11037 5.99 26.90 0.01 0.11 o 40050 i RO =1 000000 300000500
23 11145 5.99 27.04 0.03 0.04

2 11252 6.00 27.29 0.02 0.17

25| 11359 6.01 27.37 0.02 0.13

2| 11466 6.01 27.72 0.02 0.06

27| 11573 6.03 27.85 0.02 0.12

28 11681 6.03 27.90 0.02 0.09

2 11788 6.06 28.33 0.01 0.07

30| 11895 6.05 28.48 0.02 0.06

N 12002 6.06 28.66 0.02 0.05

22| 12110 6.08 28.66 0.02 0.06

33 12217 6.09 29.04 0.01 0.08

34 12324 6.10 29.17 0.01 0.06

35 12450 6.11 29.24 0.01 0.27

36 12598 6.14 29.67 0.01 0.03
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> Measurements W|th three different types of adapters

Adapter 1 BNC

=
T
Pkl fremaer e 10



> Measuremnts W|th three different types of adapters

" Phase (°)

t adapteris in
10,0 7 accordance to CISPR
0,0 - 16-1-2
0,009 0,090
-10,0 +
20,0 -

80,0 _ -
At 30 MHz the maximum deviation —— Oref [°]
700 | 1s around 10° between adapters ..
s Oref + mE [°]
60,0 - .
% = Oref - mE [°]

50,0

——0s_N-type/CEE7/4 [°]
———Qs_2 BNC/CEE7/4 "]
Os 1 BNC/CEE7/4[°]

40,0 4~

30,0 +/5 - ’

20,0 /> " At 30 MHz Only N-type

Frequency (MHz)

11



» Measurem

Phase (°)

ents of ESH3 — Z5 (Rohde & Schwarz)

Result of input impedance phase

80.00 e
Limits Of CISPR Avec correction : Moyenne de tous les adaptateurs
70.00 - 16-1-2 = = Norme CIPRS 16-1-2 : limite sup
' PR~ - - = Incertitude sur correction adaptateur : limite sup
- o = = |ncertitude sur correction adaptateur : limite inf
60.00 \Vig < = = Norme CISPR 16-1-2 : limite inf
Norme CISPR 16-1-2
50.00 Sans correction
—— 30 MHz
30.00
20.00 X =
¢ . \ : B L -

000 | Nominal values of \\ __________

CISPR 16-1-2 5 . e TN

Y
0-00 T > .J. T 1
0.01 0.09 0.90 ~ ~ = 9.00 90.00
-10.00 i
-20.00
Frequency (MHZz)
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- R

> Measuremnts of ESH3 — Z5 (Rohde & Schwa

rz)

Result of input impedance magnitude

90.00

L Nominal values of
_ CISPR 16-1-2
6000 | Limits of CISPR == ~
16'1'2 ’ 2 - /g‘r‘:‘i

~—~ 50.00 \ s —_—
G \ 2 /
~ / o
@ 40.00 N ———
©
*3 Avec correction : Moyenne de tous les adaptateurs
%) 30.00 - — Norme CIPRS 16-1-2 : limite sup -
G - - - Incertitude sur correction adaptateur : limite sup
= ’

20.00 P - — — Incertitude sur correction adaptateur : limie inf [

/
L 4 d = = Norme CISPR 16-1-2 : limite inf
10.00 Norm CISPR 16-1-2 |
Sans correction
0.00 . . . |
0.01 0.09 0.90 9.00
Frequency (MHz) 30 MHz
LNE
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> Measuremnts of ESH3 — Z5 (Rohde & Schwarz)

2.50

2.00

1.50

1.00

0.0

0.00

-0.50

-1.00

Magnitude deviation ( Q)

-1.50

-2.00

-2.50

- R

Deviation between uncorrected and corrected results

] Uncertainties obtained
— Différence entre avec corr et sans corr W|th Correction

- - - Incertitude sur correction adaptateur : limite sup
- - - Incertitude sur correction adaptateur : limite inf .
Incertitude : portée COFRAC limite sup ,’h
‘Incertitude : portée COFRAC limite inf ¥ ’\’ W
Deviation between
corrected and
/ uncorrected values
Uncertainties obtained | — —
without correction
0.01 0.09 0.0 9.00 90.00

Frequency (MHz)
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.';r "

> Measuremnts of ESH3 — Z5 (Rohde & Schwarz)

Deviation between uncorrected and corrected results
6.00 -

Deviation between corrected and

- \ /| Above 25 MHz

the deviation

_____ B between

4.00 ' uncorrected values
7~
(o]
~ 2.0 — : LT
g Uncertainties obtained
g__d with correction
ol 0.00 | ’ e
-2.00 i

-4.00 : \

uncorrected

| and corrected
results are
bigger than

uncertainties

Uncertainties obtained
without correction

-6.00

0.01 0.09 0.20

Frequency (MHz)

9.00 90.00
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Magnitude deviation ( Q)

2.50

2410 — 7 Uncertainties obtained
i &4 B with correction
— Différence entre avec corr et sans corr
1.00 - - - Incertitude sur correction adaptateur : limite sup -
- - - Incertitude sur correction adaptateur : limite inf ke
Incertitude : portée COFRAC limite sup il
0.50 -Incertitude : portée COFRAC limite inf /"
0.00
-0.50 .-
Deviation between
-1.00 R corrected and
5o uncorrected values
204 Uncertainties obtained —— —+—
- without correction
0.01 0.00 0.0 9.00 90.00

Frequency (MHz)
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» Measurem

Phase (°)

6.00

4.00

2.00

0.00

-2.00

-4.00

-6.00

';I' +

nts SH2 — Z5 (Rohde & Schwarz)

Deviation between uncorrected and corrected results

Deviation between R
corrected and i / %
uncorrected values ‘ '
- ,I
Above 13 MHz
e _ the deviation
P —_—— : == —
Uncertainties obtained between
. ,L__wihcorrection | | uncorrected
' and corrected
\ — Différence entre avec corr et sans corr resu ItS are
— —locartinigle sur correction adaptateur : limi ;
Uncertainties obtained | surcorrection adaptateur s lim bigger _thf_?‘n
. . e : portee Imite su
without correction e : portée COFRAC limite inf uncertainties
0.01 0.09 0.90 9.00 90.00

Frequency (MHz)
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_Reslii€d .
» Difference between ESH2-Z5 and ESH3-Z5 measurement

results

Deviation between uncorrected and Deviation between uncorrected and
corrected results = 2.4° corrected results = 5.5°

The length of ESH2-Z5 adapter is longer than ESH3-Z 5 adapter
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