SAA-2N calibration setting for NanoVNA-saver

As platform is used the s1p and s2p files for the male and female files used for calibration of the VNA-QT software

Model for SAA-2N male load
Result: R=49.992 Ohm L=14669.39e-12 H delay=-54.0225ps offset delay= +27

.01125ps

Fitting result

! Optimizer - Model Fitting Tool s
File Load Save Model Settings Optimize
Optimizer I Splines] Dislance'
Expression to be globally fitted to |S11 vl Simulation stored to IQD[ vl
[ inrestricted frequency range ID MHz t ISDIJD MHz
|s_load_
Name Alias Subexpression (available in main expression, subexpressions may use other subexpressions from below)
Subl = |5 load = |22s(ziclfexpliwT_ps*le-12)
Sub2 = |arel = |1/1/R_Ohm+"w*c_fF*1e-15kwL_nH*1e-12
Variable Alias Real Value Delta Optimize
#i= |LrH = |1.466933001144E4002 [1.0E+000 ¥ R C L Del
o |FI_Dhm = | 4.933171109793E+001 |1.DE-DD1 v eldy
x3= |C_fF = | 0.000000000000E+000  [1.0E+000] |~
W= |Tps - [S402280517141E+001  [1L0E001 @ T =
W= = | 0.00000000000CE+000  |1.0E+000 [~
%6 = | - | 1.000000000000E+000 |1_DE+EIJD I~
Figure of Merit = 0.000547 [should be as small as possible]
# function calls = 89
00:33:14 : Model loaded from C:\WVNWA\Optimizer models\SAA-2N\SAA-2N Male Load.mod y
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Model for SAA-2N male short.

The mechanical offset delay of the airline found first as 5.52mm/0.3 = 18.4ps

The static two way delay used for the optimizer 36.8ps

Result: delay=-36.8ps Offset delay= +18.4ps

LO= +67.376e-12(H) L1= -11432.17e-24(H) L2= +3586.76e-33(H) L3= -48.964e-42(H)

! Optimizer - Model Fitting Tool

File Load SaveModel Settings Optimize

Optimizer ISpines] Distance |

Expression to be globally fitted to m Simulation stored to Iﬂ

[ in restricted frequency range IM MHz to IW MHz

|s_shnll_

Name Alias

Subexpression (available in main expression, subexpressions may use other subexpressions from below)
Subl= |s shott_ = IzZs[er]"em[i‘w“l e-12*T_ps)

Sub2 = Izrl =

Peartifl+wL0" e-12+4L 171 e-24*+L 21 e- 33" 2+ L. 31 e-42"3)

Variable Alias
W= |0

Real Value Delta Optimize
= | 6.737602422795E+001  [10E-001

<l

w2 = |L1 = |-‘|.14321 7254685E+004 |1.0E+III2

3= | L2
W= |L3 = |-4.896392666442E +002
= |T_ps = |-36500000000CE+001
W= | = | 1.480724367724E-006
W= | = | 1.00000000000CE +000

- [ 3586758404868E 4003 [1.0E+001
|1.0E+000
|1.0E-001
|1.0€-008
[1.0€+000

<l

<l

KU

g

Figure of Ment = 6.82E-5 [should be as small as possible]
# function calls = 93

23:40:58 : Model loaded from C:\VNWA\Optimizer models\SAA-ZN\SAA-2N Male Short.mod

Fitting result

! DGESAQ - Vector Network Analyzer Software - A5808 licensed to Kurt Poulsen OZ70U

File Measure Settings Tools Options Help
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Model for SAA-2N male open

The mechanical static offset delay of the airline found first as 5.49mm/0.3 = 18.3ps
The static two way delay used for the optimizer 36.6ps.

The NanoVNA-saver requires the CO to be 50fF (equal to a offset delay of 2.5ps)

Due to this special requirement the fitting is not optimum so an optimized model for the male open allow delay to

be part of the Optimization se next page

H Optimizer - Model Fitting Tool

File Load SaveModel Settings Optimize

Optimizer ISpIinesI Distance |

Expression to be globally fitted to Im Simulation stored to Iﬂ

™ inresticted frequency range IM MHz to IW MHz

|s_open_
Name Alias

Subexpression (available in main expression, subexpressions may use other subexpressions from below)

Subl = IGpen_ = Iy_Zs[ycx]‘exp[i"w"T_ps"1e-12]

Sub2 = [pex = [FwC0_"1e154(C1e-2714(C21 e 36 2)+{CF 1 e-453))

Variable Alias Real Value Delta Optimize . .

= [co - [soooooooooooce-oo1  [loeoor - | |SScL | SAL Sl el
2= |C = | 1835849834704E 4004 [10E4002 | GﬂT GZI-' G;l-' GﬁT
W= |C2 - |[BO37071727235E4003  [1.0E+002 | o o i) e Lo
W= |C3 = | 1.381945395619E+003  [1.0E+001 | =
5= |T_ps = |[36B0000000000E+001  [1.OE+000 [~

W= | = | 0.000000000000E+000  [1.0E+000 [~

W= | = | 1.000000000000E+000  [1.0E+000 [~

Figure of Met = 0000323 [should be as small as possible)
# function calls = 146

Delay

100:03:29 : Model loaded from C:\VNWA\Optimizer models\SAA-2ZN\SAA-2N Male Open_optimized. mod

Fitting result

! DGESAQ - Vector Network Analyzer Software - A5808 licensed to Kurt Poulsen OZ70U

File Measure Settings Tools Options Help
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Optimized model for SAA-2N male open.

As NanoVNA-saver insist on a CO value of 50fF the delay also found by Optimizer for better fitting

Result:

Delay=-37.8878ps Offset delay=+18.9439ps

CO= +50e-15(F)

C1=-4163.46e-27(F) C2= +3061.61e-36(F) C3=-37.89e-45(F)

! Optimizer - Model Fitting Tool

File Load SaveModel Settings Optimize

Optimizer I Splines | Distance |

Expression to be globally fitted to m Simulation stored to Iﬂ

™ inrestricted frequency range IM MHz to IW MHz

|s_oper|_
Name Alias

I‘..»Mressiun [available in main expression, subexpressions may use other subexpressions from below)
= |y2slyc

Subl = Is_open_ )*expliwT_ps*le-12)

Sub2 = [yex = [Fwr(C0_ e A5+C1 12 27 Ts(C2 e 36 2M{C 3145 3))

Wariable Alias
x= |00

w= |1
3= IE2
= |C3
w5= |T_ps

Real Value
= I 5,000000000000E +001

= |-4.163464991726E+003
= | 3061605073608E +003

Delta Optirize s - 2 —
1.0 001 i r 9?1 °2.L°‘..L cu__]_m?
[1.06+002 I GGT 'GZ[ 01‘[ MT '
|1.0E+002 gt ity 28 o i il =
[1-0E+001 iz
|1.0E+000
[1.0€+000
|1.0E+000

<l

<l

= |6.168745026415E+002
= |-3.788786853835€ +001
= | 0.000000000000E +000
= | 1.000000000000E +000

<l

I

Figure of Mesit = 7.8E-5 [should be as small as possible)
# function calls = 107

100:03:29 : Model loaded from C:\VNWA\Optimizer models\SAA-2N\SAA-2N Male Open_optimized.mod

Fitting result Optimized model for SAA-2N male open

B DG8SAQ - Vector Network Analyzer Software - A5808 licensed to Kurt Poulsen OZ70U

File Measure Settings Tools

Options Help
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Female kit determination
At first the female female thru delay are being determined (NanoVNA-saver call it an Offset delay it is a delay)

Model for SAA-2N female female thru
Result: thru delay= 58.314ps

B Optimizer - Model Fitting Tool X
File Load SaveModel Settings Optimize
Optimizer I Splines | Distance |

Expression to be globally fitted to |521 - I Simulation stored to IDD[ - l

™ inresticted frequency range ID MHz ta |1 300 MHz
[c21
Mame Alag Subexpression [available in main expression, subexpressions may use other subexpressions from below)
Subl = |21 = |expl-(atten+i*delay)*w)
Sub2 = | =1
Wariable Ahas Real Value Delta Optimize

1= |delay - |58313892656E9E011  [1.0E013 @

2= |atten = |4703015611079E-013  [1.0E-016 |

W= | - | 1.000000000000E 4000 |0.0E+000 [~

W= | = | 1.000000000000E+000  |0.0E+000 [~

B= | = | 1.000000000000E+000  [0.0E+000 [~

W= | = | 1.000000000000E+000  |O.0E+000 T

W= | - | 1.000000000000E+000  |0.0E+000 [

Figure of Merit = 0.0012 (should be as small as possible)
# function calls = 52

01:44:00 : Model loaded from C:\VNWA\Optimizer models\SAA-2N\thru_BNC_FF_s21.mod Yy

Fitting result

! DG8SAQ - Vector Network Analyzer Software - A5808 licensed to Kurt Poulsen OZ70U — O X

File Measure Settings Tools Options Help
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Model for SAA-2N female load:
Result:
R=49.79 ohm L=221.465e-12 (H) two way delay=-141.07ps Offset delay= +70.535ps

Due to the limitation of the NanoVNA-Saver load model not allowing no C component the fitting result is not

optimum.
B Optimizer - Model Fitting Tool X
File Load SaveModel Settings Optimize
Optimizer | Splines | Distance |
Expression to be globally fitted to |511 vl Simulation stored to Igpt - l
[ in restricted frequency range ID MHz to ISDI]D MHz
|s_load
Name Alias Subexpression [available in main expression, subexpressions may use other suberpressions from below)
Subl = |5 load = |22s(zrclexpliwT_pstle-12)
SubZ = |zrcl = |1/[1 /R_Ohm+irw*c_fF1e- 15w _nH*1e-12
Varniable Alias Real Value Delta Optimize . Y D
W= |LrH = | 2214B46016723E+002  [1.0E+000 [ R | C L Del
2= |FI_EIhn1 = | 49789842844 31E+001 |1.0E-DD1 2 .
wi= |CF = | 0.0000000000C0E+000  [1.0E4000 [~
w= |T_ps = [1.410733552085€+002  [1.0E-001 | = =
W= | = | 0.000000OD0OODE 000~ [1.0E+000 [~
%6 = | = | 1.000000000000E +000 |1.0E+IIIIJ r
W= | = | 1.000000000000E+000  |[1.0E+000 [~
Figure of Ment = 0.0292 (should be as small as possible]
H function calls = 88
00:27:02 : Model loaded from C:\VNWA\Optimizer models\SAA-2ZN\SAA-2N Male Load.mod Y
Fitting result
B DGBSAQ - Vector Network Analyzer Software - A5808 licensed to Kurt Poulsen OZ70U - O X
File Measure Settings Tools Options Help
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Model for SAA-2N female short

Result:

Result: delay=-87.78ps Offset delay= +43.89ps

LO= +1926.61e-12(H) L1=-107337.32e-24(H) L2= +21033.31e-33(H) L3= +6362.261e-42(H)

! Optimizer - Model Fitting Tool *
File Load SaveModel Settings Optimize
Optimizer ISpinesI Dislanr.:e'
Expression to be globally fitted to Iﬂ Simulation stored to Iﬂ
[™ inresticted frequency range Im MHz to IW MHz
|s_shall_
Mame Alias Subexpression (available in main expression, subexpressions may use other subexpressions from below)
Subl = |s_shorl_ = |223[zr|]"erq:l[i‘w“l e12°T_ps)
Sub2 = |er = |r“squ[f]+i‘w‘[LD"1 e12+L1"1e- 24+ 2" e-33 " 24L3"1e-42°"3)
Variable Alias Real Value Delta Optimize
W= |LO = | 1.926510032507E+003  [1.0E-001 W
w2= |U = |1.073373165444E4005  [1.0E+002 v
¥3= |L2 = | 21033306827 76E +004 |1,DE+I]J1 v
W= L3 = | 6.362260771907E+003  [1.0E+000 ¥
= |T_ps = |-B77B116956563E+001 [10E001 @
“B= |r = | 1.2809414268288E-005 |1 .0E-008 v
W= = | 1.000000000000E+000  [1.0E+000 [~
Figure of Ment = 0.000953 (should be as small as possible)
# function calls =122
02:04:17 : Model loaded from C:\VNWA\Optimizer models\SAA-2ZN\SAA-2N Male Short.mod y
Fitting result
! DGESAQ - Vector Network Analyzer Software - A5808 licensed to Kurt Poulsen OZ70U - O X

File Measure Settings Tools Options Help
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Model for SAA-2N female open

Result:

Delay=-148.1706ps Offset delay=+74.0853ps

CO= +50e-15(F) C1=+3013.39e-27(F) C2=+12757.35e-36(F) C3=-2819.75e-45(F)

! Optimizer - Model Fitting Tool X
File Load SaveModel Settings Optimize
Optimizer I Splines | Distance |
Expression to be globally fitted to |S11 v Simulation stored to IQD[ vl
[ inrestricted frequency range |u.nnnann4 MHz to |u. o1 MHz
|s_open_
Mame Alias S ubexpression [available in main expression, subexpressions may use other subexpressions from below)
Subl = I;pen_ = Iy23[ycx]‘exp[i"w"T_ps"1e-12]
Sub2 = | o = |i"w"[I:D_"1 e154{C1"1e-27+[C21 e-36F"2]+{C3*1e-45%"3))
Variable Alas Real Value Delta Optimize = o s e .- D_e
= [ - [sooooooooooocesoo | [roeoor - |3l [S2L et fea] oo
2= [0 - [3013390281363E 003 [10E+002 o L] GST [I]QZI— L] G;l_ L]Gﬂ-l-
¥3= |C2 - | 1.275734939313E+004 |1,DE+I]J2 v TR S P T Vi
w= |C3 = |-2819747356692E 4003 |1.0E+001 v S
5= |T_ps = |1.481707613553€+002  [1.0E+000 [@
%B = | = | 0.000000000000E+000 |1.0E+IIID r
W= | = | 1.000000000000E+000  |1.0E+000 [~
Figure of Mernt = 0.0159 [should be as small as possible]
# function calls = 109
02:15:12 : Model loaded from C:\VNWA\Optimizer models\SAA-2ZN\SAA-2N Male Open.mod y
Fitting result
! DG8SAQ - Vector Network Analyzer Software - A5808 licensed to Kurt Poulsen QZ70U - O X
File Measure Settings Tools Options Help
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