How to calibrate the SAA-2N with the provided calibration kit
SAA-2N is delivered with a very good calibration kit and 2 male-male high quality test cables

As standalone unit the SAA-2N requires thar the calibration kit is ideal meaning short and open are with no delay and
the load is pure 50 ohm for the entire frequency range specified for the Saa-2N being 0.05MHz to 3000MHz.
However the delay difference between short and open are pretty small and for frequencies up to 500MHz the load is
OK so calibrations are quite useable in that frequency range, and by using by introducing an average delay for the
short and open under Display/Scale/Electrical Delay the measurement plane is moved to the calibration plane.

But when connected to a PC it is possible to calibrate with good accuracy.

For use with the VNA-QT software calibration is requiring use of three s1p touchstone files for reflection and one s2p
touchstone file for thru calibration. These calibration kit files for 0.1MHz to 3000MHz with 500 point can be
downloaded from http://www.hamcom.dk/SAA-2N/SAA-2N VNA-QT calibration kits files.zip and contain both a
male kit and a female kit because the supplied female-female adaptor terminated with short, open and load then
constitutes a female kit

These calibration kit files when loaded into VNA_QT software can be used for any frequency span and number of
points with the frequency range 0.1MHz to 3000MHz

For use with the NanoVNA-saver is required to use some L C and R values and these are to download from
http://www.hamcom.dk/SAA-2N/NanoVNA-Saver ini file addition.zip and listed later in this report

Detailed instruction follows below how to do the calibration
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http://www.hamcom.dk/SAA-2N/SAA-2N%20VNA-QT%20calibration%20kits%20files.zip
http://www.hamcom.dk/SAA-2N/NanoVNA-Saver%20ini%20file%20addition.zip

A few words about calibration and the calibration planes by using either VNA-QT or NanoVNA-saver

With the male calibration kit you can either calibrate directly at the female portl and at the end of a test cable
connected to port with the provided female female adaptor fitted. The second test cable connected to port 2 is the
fitted to the female female adaptor if thru calibration is performed as well. In this case you may consider it as a
virtual 0 length male female adaptor used. This means that the DUT to test must be fitted with a male adaptor in the
input and a female adaptor on the output. If you remove the female female adaptor for measuring a DUT with
female adaptors on both input and output, then the phase sync between Reflection and Transmission is lost and the
measurement is not done at the calibration plane, which was at the end of the female female adaptor now removed.
However means are moving the calibration plane from the end of the female female adaptor to the male adaptors
reference plane, to be demonstrated later.

Using the female kit and inserting the female female adaptor during thru calibration everything is perfectly
calibrated.

For using the SAA-2N without computer the calibration is based on ideal calibration kit and it also possible to shift
calbrations plane to the reference plane by DISPLAY/SCALE/ELECTRICAL DELAY function by entering the average
delay for short and open being 20.4ps for male and 78.3ps for female, as well for the female female adaptor which is
58.3ps. More on that later as load is a bit problematic and the load and short delay are frequency dependent

How to calibrate using the VNA-QT software.
At first go to Device and Sweep parameters and set start (min. 0.1MHz) and stop frequency and number of points

B | VNA View - O X

Calibration S parameters View RSN Debug

Impedance Admittance Sweep parameters... Fpedance Series Equivalent Farallel Equivalent

#| T/R mode
Swap ports Calibration =
®) 511 1) ~ | | mag(511) > m]
Select device: Calibration type:
\ | -
et WACOM3 00 SOL(Lpov 2
\ / \ WACOMS 20.0 Measure...
"&\ N Refresh 10.0 Short
VAN _ iy
Mock device . Open
-10.0
Load

-20.0

-30.04 [-30.0
1 Clear
-40.0 ~40.0 Measurements
-50.04 ~50.0
Clear
-60.0 -60.0
-70.04 A ~70.0 Apply
g0.0d A A y
800 5 W v e o~ o ool Current calibration:
g @ o W g g [ I
8 ® & & ¥ 8 o b @& o None
(3] (3] ~ w ™~ == o — ~ <+
= =z 4 A

+ 0 200.00 MHz -83.2dB -0.1dB

If you enable “Show advanced settings” and by increasing nValues you get more measurements per point
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Changing frequency sweep parameters will clear the current calibration.

»

Start Frequency | 0.10 MHz

Stop Frequency | 3000.00 MHz

Ar| [4»

Frequency points | 500 points

Step Size 6.00 MHz

OQutput power o —— -15 dBm

Note: accuracy is best from -15dBm to 0dBm (full two port VNA) and -25dBm to
-10dBm (T/R VNA)

+ Show advanced settings

nWait -1 points

nValues 2 points

oK Cancel




By enabling View Graph limits you can set the scaling. Two common setting are shown below for measuring with
large dynamic range and with high resolution when measuring high impedances and very low reflection coefficients

and transmission with low loss.
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Next load the s1p Load, open and short calibration kit files and the s2p thru calibration kit file for transmission

Open the Calibration and Kit settings and load the relevant files
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By clicking on the S-Parameter text you find the files where you have saved the s1p and s2p files and only portl

® | Dialog
Calibration kit parameters

:/SRA-2N VNA-QT calibration kits files/SAR-2N

Load (port 1} Ideal (@) S-Parameter 0.100 MHz — 3000.000 MHz, 500 points
Load (port 2} @ Ideal S-Parameter

C:/SBA-2N VNA-QT calibration kits filss/SAA-2N
Open (port 1) Ideal (@ 5-Parameter 0.100 MHz - 3000.000 MHz, 500 points
Open (port 2) ®) Ideal S-Parameter

C:/SBA-2N VNA-QT calibration kits filss/SAA-2N
Short (port 1) Ideal (8 S-Parameter 0.100 MHz - 3000.000 MHz, 500 points
Short (port 2) ®) Ideal S-Parameter
H Leal (@ S-Parameter  C:/5AA-2N VNA-QT calibration kits files/SAA-2N

ru &

0.100 MHz - 3000.000 MHz, 500 points

7
male load 0.1 to 3000MHz 500 points.slp
male open 0.1 to 3000MHz 500 points.slp
male short 0.1 to 3000MHz 500 points.slp
male thru no thru adaptor 0.1 to 3000MHz 500 points.sZp
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Next decide if you want to SOL or SOLT calibrate
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Now click on the Short, Open, Load and Thru buttons and wait until they are no longer dimmed in contrast and
finally click on Apply. Now you system | calibrated and ready for measurements
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Measurement of the load after calibration. nValues increased from 2 to 4
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Impedance Admittance Series Admittance  Parallel Impedance  Series Equivalent Parallel Equivalent
50.08 0.0200 0.0200 50.08 50.08 &2 50.08 Q
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Test of calibration by sweep of the open ended test cable. The oscillation is supposed to fade out with increasing

frequency but small deviations from SAA-2N female female adaptors can be corrected for by using a fine tuning
found under Calibration/Fine tune
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By using the mouse scroll wheel, it is possible to finetune a bit and -0.12ps was the very small improvement possible
and not worth correction, which is performed permanently by a click on OK
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By clicking on Save... you are invited to create a descriptive name for the actual calibration to be retrieved later by a

click on Load...
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Saving of measurements:

By choosing S parameter any measurement can be saved for reflection sl1p (portl) a click ask you to provided a file

name for saving but watch out the measurement to save is first performed after the saving of the file name. The
various button are dimmed until measurements are done:

For transmission measurement you must first click on Capture $*1 (s11 and s21) with the DUT connected for forward
measurements. Then revert the DUT for a reverse direction and click on Capture S*2 (S22 and S12). For both

Capture you must wait until done. Then Export s2p and as soon the file name saved you are done.
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male calibration of end of test cable with female female adaptor fitted
As seen insertion attenuation is 0dB Mag(s21) and phase angle is 0 arg(S21) as expected
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Next the female female adaptor removed and an 0 ps short fitted at the end of the Port1 test cable

As seen the short turns the wrong way round due to the missing female female adaptor and we now will
compensate for the missing delay.
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By choosing View and enable Port length extension we now tune Port 1 until the position in the Smithchart is at
extreme left and the arg(s11) is flipping between + - 180 degree.

Actually you can just enter the delay for the female female adaptor being -58.3ps as | on purpose used the 0 ps
female short adaptor for the demonstration. Now the calibration plane is the port 1 test cable male adaptor at the
end of the testcable

B VNA View — O X
Calibration S parameters WIEM Device Debug
Impedance Admiti ¥/ Impedance rallel Impedance  Series Equivalent Parallel Equivalent
-0.05 -19 . . -0.05 -0.05 Q -0.05Q
- j0.00 +jo  Calibration | j1.32 762.57 uF 1.21 uF
Portext ¥ Calibration 3]
® 511 () s] [ Time to fault O |mag(si1) ~ | |arg(s11) ~| o
Reset o Calibration type:
— Graph limits...
-58.3ps | 1.007 180.0 STERENRA -

0 ps ' 0.804 F150.0 Measure...
50.00 0.60 ;;uuu —
e \ \ a0 60.0 Open
= 0.00 0.0
((‘ -0.20 ~30.0 E
f -0.40- ~60.0 ———
‘y -0.60 ~80.0 Clear
~120.0 Measurements
il =

Clear

" c‘g—lSD.D —
o PRYY

5
0]
144.5
289.0
433.4
577.8
7
8667
1011.1
1155.6
1300

Current calibration:
SOLT (T/R)
+ 0 200.00 MHz 0.0 dB -180.0 °




By re-inserting the female female adaptor we should now measure the female female adaptor. There shall not be
changed anything for port2, as the delay thru the port 2 test cable is unchanged.
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As a control, just for fun we can offset this delay adjustment by adding +58.3ps to port2 as seen below
The VNA-QT round off the decimal point 58.3 to 58ps
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How to calibrate using the NanoVNA-saver software

It is quite simple to calibrate for any frequency span and any number of segments by creation following calibration
kit files and save under a descriptive name. Then use the “Calibration assistant” and follow the prompting

The male kit settings

® | Calibration — 1 X

Active calibration Calibration standards

Calibration: Application calibration (101 points) [ ] Use ideal values

Source: Calibration assistant (Standards: Custom) Short

Calibrate L0 (H(e-12))  |67.376 |
Short Set (101 points) L1 (H(e-24)) |-11432.1? |
Open Set (101 points) L2 (H(e-33)) |3586"?6 |

L3 (H{e-42 -48.964

Load Set (101 points) (H( ) | |

Offset Delay (ps) |18.D4

Through Set (101 points)

. . Open
Isolation Set (101 points)

co(Fe-15)) |50

Offset delay | 0.00 ps 5 C1 (F(e-27)) |‘4153-45 |
Calibration assistant C2 (F(e-36)) |3':'61'61 |
C3 (F(e-45 -37.89
Apply Reset (F(e-45)) | |
Offset Delay (ps) |18.944 |
MNotes
Load
Resistance (@) |49.992 |
Inductance (H(e-12)) |146.69 |
Offset Delay (ps) |2?.01125 |
Through
Offset Delay (ps) |D |
Saved settings
. SAA-2N male kit e
Files

Save calibration Load calibration




The female kit settings

B | Calibration

Active calibration

Calibration: Device calibration

Source: MNanoWVNA
Calibrate
Short Uncalibrated
Open Uncalibrated
Load Uncalibrated
Through Uncalibrated
Isolation Uncalibrated
Offset delay 0.00 ps |5
Calibration assistant
Apply Reset
MNotes
Files

Save calibration Load calibration

Calibration standards

[ ] use ideal values

Short

L0 (H(e-12))
L1 (H(e-24))
L2 (H(e-33))

L3 (H(e-42))

11926.61

-107337.32

|21I]33.31

16362.261

Offset Delay (ps) |43.89

Open
CO (F(e-15))
C1 (F(e-27))
C2 (F(e-36))

C3 (Fe-45))

|5EI

13013.30

112757.35

|—2819.?5

Offset Delay (ps) |74.0853

Load

Resistance (&)

49.79

Inductance (H{e-12)) ‘221.465

Offset Delay (ps)

Through

‘?0.535

Offset Delay (ps) |58.314

Saved settings

SAA-2ZN female kit

Load

Save

Delete




Some additional notes to the NanoVNA-saver

The same possibility exist for the NanoVNA saver to male calibrate at the end of the port1 test cable when fitted
with the female female adaptor and the do an Offset delay by -58.3ps at the red arrow.
This result of Offset delay entry are shown dynamically

Here is shown the sweep after the female female adaptor is removed with a 0 ps short terminating the male adaptor
of the SAA-2N port 1 test cable. As before it the trace turn anticlockwise

® | NanoVNA Saver 0.3.6-rc (Sweep: 2020-09-19 14:49:12 @ 505 points)

Swreep contral Marker 1
Start Center Frequency: 315.566 MHz | VSWR: -290.309
Impedance: -~j5.95Q | Return loss:  0.060 dB
Stop Span
Seriesl:  -3.0009nH | Quality factor: 34.06
Segments 5.952MHz/step  SeriesC:  84.764 pF S11 Phase:  -166.43°
Swesp sattings .. Parallel R: -0 S21Gain:  -77.615 dB
Parallel X 84.691pF | 521 Phase:  132.47°
=
Marker 2
Sweep Stop
Frequency 100.000 kdz | VSWR: 5737.015
Markers Impedance 8.72m-j1.98m | Return loss:  -0.003 dB
SeriesL:  -3.1463 nH Quality factor: 0.227
atkegs B ®  coiesc: sosospr S11Phase:  -180.00°
Marker 2 I:l g O PerallelR: 9.1637 m S21 Gain: -83.697 dB
Parallel X: 39.395 pF 521 Phase:  -161.00°
Hide data Locked O
Frequency 100.000 kdz | VSWR: 5737.015
T Impedance 8.72m-j1.98m | Return loss:  -0.003 dB
SeriesL:  -3.1463 nH Quality factor: 0.227
Estimated cable length: 16.611 m
Series C: 805.08 pF 11 Phase:  -180.00°
Time Domain Reflectometry ... Parallel R: 0.1637 mQ | S21Gain:  -83.607 dB
Parallel X: 39.395 pF 521 Phase:  -161.00°
s11
Min VSWR:
Return loss:
521

Min gain: -102.154 dB @ 1.87504GHz

Reference sweep -62.406 dB @ 2.07146GHZ

Max gain
Set current as reference

Reset reference

Serial port control

~ | Rescan
Disconnect Manage
Files ... Calibration ...
Display setup ... About ... Analysis ..

511 Smith Chart

S11 Return

MM.L AL“.“M

Entry of the female female adaptors delay 58.3ps

B | Calibration

Active calibration

Source:
Calibrate
Short
Open
Load
Through

Isolation

Offset delay

Apply

Notes

Set (505 points)
Set (505 points)
Set (505 points)
Set (505 points)

Set (505 points)

Calibration: Application calibration (505 points)
Calibration assistant (Standards: Custom)

58.30 ps :|

Calibration assistant

Reset

Files

Save calibration

Load calibration

Calibration standards

[ use ideal values

Short

10 (4e12)
L (W24
12 (#e-33)
13 (He2)

offset elay (p)
Open

a 5te19)
C1 (F(e-27)) -4163.46

N T —
€3 (F(e-45)) -37.89

offset elay ()
Load

Resistance (Q) 49.992

Inductance (H(e-12)) |146.69
Er—

Offset Delay (ps)

Through

e —

Saved settings
SAA-ZN male kit ~
Delete

Load Save




And we see the the shorted test cable now show no delay as expected. The noise is due to the female female
adaptor is frequency dependent in the high end of the spectrum and not encountered for by the NanoVNA-saver as
only a delay is being set in the calibration setting.

B | NanoVNA Saver 0.3.6-rc (Sweep: 2020-03-19 14:49:12 @ 505 points) - [m]

Sweep control Marker 1 S11 Smith Chart

Start Center [50 Frequency: 1.39291 GHz | VSWR: -41.377
Impedance: --j2.2Q Return loss:  0.420 dB

Stop Span
SeriesL:  -25139pH | Quality factor: 1.817

Segment: 5.952MHz/step Series C:  51.933 pF 511 Phase:  -174.96°

Sweep settings ... ParallelR: -Q 521 Gain: -75.044 dB

Parallel X:  39.862 pF 521 Phase: -120.15°

e
Marker 2

Swieep Stop

Frequency 100.000 kHz VSWR: 5736.624

Markers Impedance 8.72m-j122)1 G | Return loss:  -0.003 dB A LM ’ ' IIIlIIIIII

SeriesLi  -194.92 pH Quality factor: 0.014

Cir i H®  ceiesc: 12955mF 511 Phase:  -180.00°
Marker 2 I:l § O FPocllelR: 87176 me | S21Gain:  -83.698 B

Parallel X: 2.5653 pF S21 Phase:  -161.00°
Hide data Locked O
Frequency 100.000 kHz | VSWR: 5736.624
. Impedance 8.72m-J122)1 G | Return loss:  -0.003 dB
SeriesLi  -194.92 pH Quality factor: 0.014
Estimated cable length: 0.0 m
Series C: 12,995 mF 511 Phase:  -180.00°
Time Domain Reflectometry ... Parallel R: 8.7176 m 521 Gain: -83.698 dB
Parallel X: 2.5653 pF S21 Phase:  -161.00°
s11

Min VSWR: 7.492 @ 2.97024GHz
Return loss: -2.333 dB

s21

Min gain: -102.142 d8 @ 1.13101GHz
Reference sweep Max gain: -47.814 dB @ 2.68453GHz

Set current as reference

Reset reference

Serial port control

cowms ) Rescan

Disconnect Manage
Files ... Calibration ...
Display setup ... About ... Analysis ...

The female female adaptor inserted again and a new sweep done. The phase delay measured for marker 1 to bre
62.83degree at 3GHz which is equal to a delay of 58.18ps

B | NanoVNA Saver 0.3.6-rc (Sweep: 2020-03-19 14:55:05 @ 505 points) - [m] X
Sweep control S11 Smith Chart Gain (d8)
Start Center Frequency: 3.00000 GHz | VSWR: 2111

Impedance: 32.0+j25.8Q | Return loss:  -8.045 dB
Stop Span

Seriesl:  13692nH | Quality factor: 0.786
Segment: 5.952MHz/step Series C:  -2.0555 pF | S11 Phase:  106.30°

ST T Parallel R: 53129 Q s21 Gain 0.102 dB

Parallel X: 3.5877nH | S21 Phase:  -62.83°
I

Marker 2

Sweep Stop

Frequency: 100.000 kHz | VSWR: 1.005

Markers Impedance: 50-268m @ | Return loss:  -51.445 dB

SeriesL:  -425.85nH | Quality factor: 0.005

Marker 1 ®  eesc: seam uF S11 Phase:  -91.84°
Marker 2 I:l § O FodllelR: 49.9920 S21Gain:  -0.001 B

Parallel X:  170.4 pF 521 Phase: -0.02°
Hide data Locked O

Frequency: 100.000 kHz | VSWR: 1.005

TOR Impedance: 50-j268m Q Return loss:  -51.445 dB
SeriesL:  -425.85nH | Quality factor: 0.005

Estimated cable length: 0.629 m
Series C: 5.9482 pF 511 Phase -91.84° 600.1M

Time Domain Reflectometry ... Parallel R:  49.992 0 521 Gain: -0.001 dB 521 Polar Plot

Parallel X:  170.4 pF 521 Phase: -0.02°
8§11

Min VSWR: 1.005 @ 100.000kHz
Return loss: -51.445 dB

s21

Min gain: -0.157 d8 @ 2.56540GHz
Reference sweep Max gain: 0.201 dB @ 2.69049GHz

Set current as reference

Reset reference

Serial port control

Disconnect

Files ...

Display setup ...

COMS (S-A-A-2) v || Rescan

Manage

Calibration ...

About ...

Analysis ...




The same principle can be used by sweep the open SAA-2N test cable and the NanoVNA-saver facilitates to import a
reference file via the file menu. The reference file is the blur trace and the live sweep is the white trace and a perfect
match exist. Such a s1p reference file for the test cable is also part of the files provided.

¥ | NanoVNA Saver 0.3.6-rc (Sweep: 2020-03-19 14:45:57 @ 505 points, Reference: C:/vna_qgt_windows May 05 2020/Hugen S5A-2N/Testcable measurments/SSA-2N male 52.5cm RG142-PUR 0.1to 3000MHz 500 points open.sip @ 500 points) - [m] X
Sweep control Marker 1 S11 Smith Chart
Start Center Frequency: 315.566 MHz | VSWR: 64.167

Impedance: 791m+j6.18! | Return loss:  -0.271 dB
Stop Span

SeriesL:  3.1147nH | Quality factor: 7.806
Segments 5.952MHz/step Series C:  -81.665 pF 511 Phase:  165.91°

Sweep settings ... Parallel R:  49.002 Q 521 Gain: -79.527 dB

Parallel X:  3.1659 nH 521 Phase: 86.65°
e

Marker 2

Swieep Stop

Frequency 100.000 kHz VSWR: 5280.333

Markers Impedance 4.21k-J33.1k @ | Retum loss:  -0.003 dB

SeriesL:  -52.678 mH Quality factor: 7.865

Cir i 1®  eiesc: 4a0ss pF 511 Phase:  -0.17°
Marker 2 I:l § O FomllelR: 26452k S21Gain:  -82.956 8

Parallel X: 47.32 pF S21 Phase:  -130.420
Hide data Locked O
Frequency 100.000 kHz | VSWR: 5290.333
. Impedance 4.21k-33.1kQ | Return loss:  -0.003 dB
Seriesl: -52.678mH | Quality factor: 7.865
Estimated cable length: 0.482 m
Series C: 48.085 pF 511 Phase:  -0.17°
Time Domain Reflectometry ... Parallel R: 264.52 ka 521 Gain: -82.956 dB
Parallel X: 47.32 pF S21 Phase:  -130.420
s11

Min VSWR:  16.445 @ 2.94643GHz.
Return loss: -1.058 dB

s21

Min gain: -111.074 dB @ 1.23815GHz
Reference sweep Max gain: -61.105 dB @ 2.07146GHz

Set current as reference

Reset reference

Serial port control

coms ) Rescan

Disconnect Manage
Files ... Calibration ...
Display setup ... About ... Analysis ...

¥ | NanoVNA Saver 0.3.6-rc (Sweep: 2020-09-19 15:54:11 @ 505 points)

Sweep control S11 Smith Chart
Start Center Frequency: 2.67263 GHz | VSWR: 13.244
Impedance: 25.2+117 @ | Retumn loss:  -1.314 dB
Stop Span
Series L 6.9571 nH Quality factor: 4.636
Segment; 5.952MHz/step  SeriesC:  -500.72 fF S11 Phase:  44.75°
Sweep seitings . Parallel R:  566.76 @ 521 Gain:  -65.361 dB
Parallel X:  7.2809 nH S21 Phase -74.74°

- ™
Marker 2
Frequency: 100.000 kHz | VSWR: -8394.134
Markers Impedance: --j31.6k@ | Return loss:  0.002 dB
Series L: -50.362 mH Quality factor: 13.19

pragens ®  ceiesc: 50296 oF S11 Phase:  -0.18°
Ma’“”l:l g O FoalelR -2 521 Gain:  -82.692 dB

Parallel X:  50.009 pF S21 Phase 20.33°
Hide data Loeked O

Frequency: 100.000 kHz | VSWR: -8394.134
TR Impedance: --j31.6k@ | Return loss:  0.002 dB

Series L -50.362 mH Quality factor: 13.19
Estimated cable length: 0.477 m

Series Ct 50.296 pF S11 Phase: -0.18°

T2 T REEEETET) = Parallel Ri -9 521 Gain:  -82.692 dB
Parallel X:  50.009 pF S21 Phase 20.33°
S11

Min VSWR:  10.45 @ 2.83929GHz
Return loss: -1.667 dB

s21

Min gain: -106.988 dB @ 642.936MHz
Reference sweep Max gain: -60.921 dB @ 2.41073GHz

Set current as reference

Reset reference

Serial port control

Altnof i Lt ol P T YR Y

TGP R PRI A
. 1 G

Disconnect Manage u

Files ... Calibration ...

Display setup ... Abot ... Analysis ...




If a perfect load was used during calibration a far better result obtained

] NanoVNA Saver 0.3.6-rc (Sweep: 2020-09-19 16:02:08 @ 505 paints) - ] X
P: P
Sureep control 511 Smith Cl
Start Center Frequency: 1.28577 GHz | VSWR: 42.007
Impedance: 3.16-j65.4 Q | Return loss:  -0.405 dB
Stop Span
Series Li .095nH | Quality factor: 20.68
Segments 5.952MHz/step Series C:  1.8928 pF S11 Phase:  -74.72°
Sweep settings Parallel R 13558k | S21Gain:  -78.460 dB
Parallel X: 1.8884 pF | 521 Phase:  117.26°
[ o0
Marker 2
Swaep Stop
Frequency 100.000 kdz | VSWR: 5676.520
Markers. Impedance 3.26k-30.2k © | Return loss:  -0.003 dB
Seriesl: ~48.132mH | Quality factor: 9.277

Marker 1 | 12028157466z | || @ senesc: s2.627 pr Si1 Phase:  -0.19°
Marker 2 I:l § O PerallelR: 283.83 k2 $21Gain:  -80.916 dB

Parallel X: 52.023 pF 521 Phase: 53.800
Hide data Locked O

Frequency 100.000 kHz VSWR: 5676.520

R Impedancs 3.26k-30.2k @ | Return loss:  -0.003 d8
SeriesL: ~48.132mH | Quality factor: 9.277

Estimated cable length: 0.478 m
Series C:  52.627 pF S11 Phase -0.19°

Time Domain Reflectometry ... Parallel R: 283.83 k S21Gain:  -80.016 dB  FRFICYRWEpS

Parallel X: 52.023 pF 521 Phase: 53.800
S§11

Min VSWR:  14.63 @ 2.63692GHz
Return loss: -1.189 dB

s21

Min gain: -107.527 dB8 @ 1.73218GHz
Reference sueep Max gain: -62.035 dB @ 2.69644GHz

Set current as reference

Reset reference

Serial port contral

CoMs (S ) Rescan

Disconnect Manage
Files .. Calibration ..
Display setup ... Abot ... Analysis ...
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