Included files in PEDRA 9.0.1
There are eleven data files included in the PEDRA 9.0.1 Download. The nine data files on the top of the list concern high impedance data. The four data files lower on the list concern low impedance battery data. These files are an example of the current capability of PEDRA, which offered as a ‘work-in-progress under a MIT license is free for the user do share, modify, sell etc. any modifications of the program. The intent is to broaden our thoughts on the EIS technique and to promote its use and acceptance.
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This is a circuit box based on a 100V anodized (polycrystalline) oxide film on a two phase Zr2.5Nb alloy. Because the box contains resistors and capacitors, the data file approaches ideal response; n = 1 (population distribution) or Fd = 2 (fractal). Results shown here are in physical form so that the fractional/fractal parameter is used rather than the electrical power law term.





The circuit box is in Debye (parallel dielectric response) and fitted to a Debye model and reported in physical dielectric parameters. The alternate form and/or circuit parameters can be seen by checking the appropriate box and clicking on manual (Man.) fit.
As expected, parameter error is minimal, Experiment error very low 0.45% and each response having significant influence on the overall spectra. Finally, the position of each Cut-Off frequency, Fc, (point at which the capacitance starts to block current through the AC pathway) is in red to the right of the influence. 
The Main Graph shows this information as stacked graph with residuals under the plot. By default, the left axis shows the impedance ratio Zimag/Zreal. This is like the phase angle (ArcTan(Zimag/Zreal) except it is related to the dominance of blocking capacitive effect or limiting resistance effect of the current path as a function of log frequency. The default right axis, used to guide the iterative data fitting is a Gaussian line graph of the fit parameters. The height is either capacitance or dielectric (oxide) thickness, position Log (Fc) and the width proportional to the power law term. Because the circuit box is near ideal the peaks are very narrow. The advantage of this presentation is that it show the exact locations where each response (current path) is active in the spectra and it can be used to immediately overlay responses for different data sets.
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The 2nd data file, ZN100V_D3, is the anodized oxide film on which the Circuit Box is based.
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Compared to the near ideal circuit box, the anodic oxide exhibits broader peaks with similar resistances. What maybe less obvious is the much higher Experiment Error, 2.65% and although each responses influence is similar to the circuit box, the parameter error is larger. In addition, close inspection of the Zimag/Zreal Ratio plot reveals a cyclic above below behavior of the fit line through the data points. To the more experience eye this implies that there maybe more information in the data than the presumed three responses.
The 3rd data set, ZN100V4_D4, is the same data fit to four dielectric responses. The Main Graph shows that the second response divides into two, reducing experiment error to 0.96% and lowering parameter error.  However, as the indicated by the red % Held text, two parameters were held during the final fit. This is because the two center responses are close to one another causing some of the parameters to influence the other (correlation between parameters). Also, Rp now has lower influence in the overall fit and thus its value is less well known.
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The next four data files, ZN-120V_D3, ZN-120V4_D4, ZN-60V_D3 and ZN-60V4_D4 are similar treatments for the 120V and 60V anodizations. These are included to demonstrate the ability to overlay both the Zimag/Zreal ratio data fits and some of the reporting options of PEDRA. 
First shown is the data overlay. Selecting the ZN-100V_D3 file, clicking the Man. Calculate button to show the fit and selecting the check boxes for ZN-120V_D3 and ZN-60V_D3 under the ‘Main’ column of the File Control panel, the fits can be overlayed with one another. This no only compares the fits but ensure that they are consistent with changes in the oxide film.
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Next, the reporting capability will be shown.
By again selecting the ZN100V_D3 file and refreshing the fit (clicking on Man. In the Information panel), for any file that indicates it has been fit, the first column of check boxes in the File Control panel, results can be overlayed with one another.
There are five report options to choose from; overlay plots can be used for any of them. The two SpecView options are most useful. Spec vs LogFreq, creates a Bode type plot with Log (Fc) as the x-axis. Although this is useful, if it is the physical parameters that want to be compared, the Bode plot by selecting Spec vs Log R, all the physical (or electrical) parameters can be compared on one graph. The physical significance concerning dielectric response is that the resistance, inversely proportional to the conductivity, the dielectric thickness and population distribution of small contributions to an overall response can be appreciated in one graph. The advantage of this clarity can not be over estimated when trying to present multiparameter data to an unfamiliar audience, be it peers or share holders who need to be convinced of the worth of the technique.
[image: A screenshot of a computer

AI-generated content may be incorrect.]   [image: A screenshot of a computer

AI-generated content may be incorrect.]
[image: A screen shot of a computer screen

AI-generated content may be incorrect.]
The above Result plot is comparing the 60V, 100V and 120V results. In addition to the advantage of the Gaussian (SpecView) plot is the fact that the plots annotations, changes to the axis, IGOR tools bar (shown on the left) can be used to quickly highlight important information that the plot contains. In the case of anodic oxide films the growth of the barrier oxide (right peak) can be compared to internal porosity (middle two peaks) and changes in the polarization resistance (for visual purposes the height of the Rp peak is the same as the same data file peak adjacent to the right). Comparison of other Bode presentations are left to the user.
Shown below is the optional Nyquist plot of the results. In the case of high impedance films the axis need to be changed to a log scale, which is easily done be selecting the axis and changing axis attributes.
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The final four data files, pertain to low impedance battery applications, and in addition details about changing fit constraints to aid in iterative fitting, the Gaussian baseline to display physical and electrical peak heights and relative peak width.
The Li2S2 is an actual data file an Lithium battery. The data is not very well behaved, however was still able to achieve a fit to three responses. The pervious high impedance data files were fit using contraints tuned to the high impedance range. Constraints for the low impedance battery application are quite different. In addition, where as the high impedance barrier films lend themselves toward physical dielectric attributes, low impedance battery data lends itself to circuit dielectric attributes. For high impedance resistance can range many orders of magnitude and the thickness just a few. Conversely for low impedance battery applications it is the capacitance that has a large dynamic range and a narrow resistance range. Because of this the y-axis requires changes to display the data well. Both contraints and axis adjustments using the preference menu are described below.
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AI-generated content may be incorrect.]Constraints need to be customized based on the value range of the parameters. Sets of constraints can be stored in PEDRA and switched as required. To open the constraints Macro Table use the IGOR window pulldown menu and select Table Macros:TableConstraints. The parameter names and current constraints are in the left columns. Other constraint sets are in the pairs of columns to the right. IGOR allows variable equations, such as R2 = R1*2 in the high impedance set. Equations however are not used for reistances in the Battery constraints because of the narrow range of resistance. The use of constraints help the fit to converge, while minimizing fit crashes. However if the constraints are too narrow they will be a cause of fit crashes and too wide they offer not advantages. Additional constraint files can be added by duplicating the FitConstriant waves and naming the created waves accordingly. The waves can then be added to the TableConstriants and the Macro saved, overriding the existing Macro.
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AI-generated content may be incorrect.]Adjusting the SpecView y-axis is done in the Preference window at the bottom of the PEDRA File pulldown menu. There are three controls: Threshold for Linear Axis, SpecView Baseline and SpecView Peak width factor. The Threshold set the point where the axis changes from a log scale to a linear scale. The default is 1000 ohms. This is useful for low impedance data that includes inductance because negative Zimag values (i.e. convention for inductance). This problem doesn’t present itself for Nyquist plots, but is necessary for Bode presentation, which has lots of advantages over the Nyquist plot. The SpecView Baseline adjust the baseline of the Gaussian plot to control the range of the y-axis which starts at the baseline and end at a ‘nice’ value above the highest value in the results. For Zr2.5Nb anodic oxide films the ceiling is about 1,000 ohms and a baseline of 1 or 10 works well. For battery data, reported using circuit parameters the capacitance  can range from 1e-6 to 20 Farads, requiring a base line of 1e-6 and seven orders of magnitude or much narrower 1e-3 to 20 Farads. The baseline can be changed in the preference menu and the immediate result reflected in the graph. The Peak Width Factor allows the user to adjust the relative width of the peaks so that they persent well on the graph. Near ideal response n close to 1 would use a wide Width factor, whereas for data having lower values of n a lower Width factor is useful. Another situation is in the case of separating peaks that are near each other as shown in the two graphs below.
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Fitting Batter data can be a bit more challenging than fitting high impedance data. One reason is including inductance in the fit and the other is the narrow resistance range. The greatest challenge is in defining the constraint values. The constraint values can be determined from the initial values determination. If the TC button is check in front of a response and the cursor moved along the position of the data, clicking the box a second time enters the estimate into the response in the Information panel. If this is repeated for other locations the range of the parameters is determined. In addition, as mentioned, if the resistance range is narrow than descrete values rather than parameter equation work better. Currently there isn’t a method to estimate the inductance, however it is typically between 1e-5 to 1e-10. It is also helpful to use the omit data point control to omit the high frequency data points that include inductance (i.e. Zimag/Zreal < 0), perform the fit to determine the number and position of the dielectric responses present, then select the Series LPE. Selecting the Series LPE brings up the edit parameter controls allowing the user to optionally adjust values. Note: after changing a value hit ‘return’ before selecting ‘Click to Return Values’. This dialouge is also useful to change and hold parameters without having to perform the initial value routine again.
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The last two data files use the same data, however one is fit using the Debye form (independent parallel responses) and the other Randles form (dependent cascading responses). As expected the values of capacitance do not change significantly, however there is observable changes in the mid-resistance peaks.
Log(R)
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Log(Freq)
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This ends the tutorial on PEDRA 9.0.1. The authors wishes you well in all your research efforts. If you have any questions or inquiries use the response form on the website: eispedra.com.
Power Law, n, or Fractal/Fraction, Fd

1	0.95	0.9	0.85	0.8	0.75	0.7	0.65	0.6	0.55000000000000004	0.5	2	2.0526315789473681	2.1111111111111112	2.1764705882352944	2.25	2.333333333333333	2.4285714285714288	2.5384615384615383	2.666666666666667	2.8181818181818183	3	Power Law, n


Fractal/Fraction, Fd



image4.png
{4 PEDRA9.0.1Download - Igor Pro 9.05 64-bit - a
Fle Edt Data Analysis Statistcs Macros Windows Graph Misc PEDRA Help
CeddEk EHEELS 80
il Main Graph [ Information Panel o J-&- & | 7 Fite Control = [@]=
File ~ | View ~ |Reports ~ | | LCst [In>1 > fAll | <X <In | RCst | v Real v Imag SCsr || Axis ~ |Peak Label Auto || Man. |[Cust. + Undo | Redo | Edit - ol
-100V4_D4 Fitted Model  Pamms  Et  Consmint Clunm) "
14 £-1000 v[Debye _(Circ Ideal vion vion R
£ Randles v Phys v General off off CIRC.D3. v
T e I e
~ o 270 - - nl00vaDs |y v
] 155 2 El TC RO 14.4 % 1 [50] 5.06 220,03, t
H A I do 270 % 1 N0 | v
NI = I\ w & Fdo 2.019 % 0 ZN-60V.03 -
= Es =
g 6 3 2 TCIRL 3.4e+04 % 3 Zh: 0004 O, &
5 l \ s £ d1 243 % 5 L252-71850,b16.03 | v
< S . T Fd12.287 % 4 Smsted ot Oat 03| v
pos o.
2 050050+ 2 d2 155 % 2 Pasted Data R3 | v
i i T’ i v Fd22.198 % Held
. . 10
2 1 B 5 TCOR3 S2e405 % 3 [22):0.10
og(Freq.), "
e Fd3 2120 % 2
e
. 4 sty .
2z PIRSS Se t,u* inu . ”wa T, | LTt v Rp Rp 7.92e+08 % Held [<1]
= i ad = i a e
2 T *+++ +++* LTI Pt *++++j‘** & + ++:+¢+++* Exi.!gvgnam
1. +
& + + L Clsin(nn/2) = ON: Fit Constraints = ON
s i T 0.962% Experiment Error,
| Exp.Em 0962% 500
[ T T T T T T T T
3 2 -1 0 1 2 3 4 5
Frequency, Hz

+ Real + Imaginary





image5.png
Ji&% PEDRA9.0.1Download - Igor Pro 9.05 64-bit
Fle Edt Dats Anolsis Satsics Mocros Windows Panel Misc PEDRA Help

oSk OELE EHLHE &0

7 Main Graph [=IEI0=] | G information Panel (=== | ElFie contral S
File ~ | View ~ |Reports ~ LCsr | In> | X> [{All | <X <In | RCsr | v/Real v/ Imag SCsr || Axis ~ V|Peak Label Auto || Man. |[Cust. ~ Undo || Redo | Edit - s
ZN-100V_D3 Model  Pamms  Et  Consmint Clunm)
= £1000 vDebye | (CGrc | ldesl  viOn  viOn
 ZN-100v_D3| p Rondies v Phys v/ General | (OFF off RCD3
gy
o ; Series LPE Responses | 3[2
ZNSV.D3 5 P
2 Series CPE -
- - ZN-100v4 D4
2 E TC| RO 13.6 % 2 [51] 5.06 Z4:120 05,
I do 251 % 1 ZN-1204 D4
H Fd0 2.026 % 0 ZN-600. D3
B ZN-60V4 D4
2 TC)RL 4.26e+04 % 4  [22] 1.24 L
s el di 120 % 10 Li252-F1850, b1b_D3
4 =] Fdl 2.264 % Simulated Batt Data_D3
TCI R2 3.74e+05 % 8  [26]-0.00 attSenftancles D3,
2 d2 59.8 % 5 Pasted Data RS
Fd2 27124 %30
0L 10
3 2 1 B . 2 Rp | Rp 8.78e+08 % 12 [<1]
og(Freq.), . .
304 EitInformation
2 - Cisin(am2) = ON; Fit Constraints = ON
E] 4 2.65% Experiment Error,
Z 104
& B P JESE Lt 900
° sritee PRSI LT edres ] il s
s 0 TR MAE32905%E3 Taazaad T - SE=zaacs T
1o B B 265% il Treart
o T T T T T
3 2 -1 1 2
Frequency, Hz S





image6.png
0 Moin Graph
File - [view ~ |Repors = | [ Lcse| n> | X

| Bode Mag/Phase
& Bode Real/Imag.
14
S
- 2 Sp Le gR ‘
R—
3
% 10 =
& o





image7.png
CIRC_D3

v
v
ZN-00v4D4 | v
ZN-120D3 v
ZN-1204 D4 v

ZN-60V_D3 vV
ZN-60v4 D4 v
Li252-F1850, b16.03 | v
Simulated Batt Data_D3 | v
BattSimRandles D3 | v
Pasted Data R3 | v





image8.png
Ji&% PEDRA9.0.1Download - Igor Pro 9.05 64-bit

File Edt Data Analysis Stafistics Macros Windows Graph Misc PEDRA Help

foHoERE @ELEELK &0

b BB (0] Repor: Bode Spectrlvs og®)

1]
] — Zx-100 D3
T. — ZN.120 D3
7 — WD
(=)
o, 307 nm
5 /
o / 251 mm
ol
161 nm
Rp 120nm 4 - 118 nm
Rp 120V
100V 78 nm
el 60 nm 520m

12 nm





image9.png
Ji&% PEDRA9.0.1Download - Igor Pro 9.05 64-bit
Fle Edt Dats Analsis Satsics Mocios Windows Grph Misc PEDRA Help

FealEk OB RIS &0

P

mag s Reol =

10°

—— ZN-100V_D3
—— ZN-120_D3
s —— ZN-60V_D3

7, Q

L o e e

1 2 3 4 5 6 7 s
10 10 10 10 7,Q 10 10 10 10





image10.png
Ji&% PEDRA9.0.1Download - Igor Pro 9.05 64-bit

File Edit Data Analysis Statisics Macros

oSk OELE EHLHE &0

Windows

Panel Misc PEDRA Help

] Msin Graph = |[® % || [ information Panel s [@]=
File ~ | View ~ |Reports ~ | [ LCst [In> | X> | All | <X <In | RCst | v Real v Imag SCsr || Axis ~ |Peak Label Auto || Man. |[Cust. ~ Undo | Redo | Edit
Li2S2_D3 Fitted , Model  Pamms  Et  Constmint Clanm2)
3 271 10 v Debye v Circ Ideal v On vOn
3 Y Randles | Phys v General | OFf oft
/\ 10 V Series LPE Responses| 3/
03 Series CPE
~ 3 Lol value sError Influsnce Ec
2 = = T R1 15.3 % n/a [nan] 2.07
£ 024 PR C1 8.86e-05 % n/a
N w2 v nl 0.544 % Held
¥ O
- TCIR2 8.25 %n/a  [nan]-0.06
o o 05 2 0022 %n/a
¥ 8.86¢-05 Lot & n2 0.500 % n/a
TTD0-60 0 D 010:01 B D010+ 0+ G D40~
0o iy N ©:0:0:0.0-0-0.0-0-6-6-0-0.0. . T/ R3 1.16 % n/a  [nan]-1.29
3 / \ / \ 10° a3 271 % n/a
R I Ly L L - L L i . o n3 0740  %n/a
3 2 1 0 1 2 3 4 VI Rp | R 55 % Held [nan]
Log(Freq.), Hz Lo Lex 2.3e-07 % n/a  [nan]
4 vRd Rl 1e+s12 % Held
-
2 1 EitInformation
s 2 — + . + 15
=] 4 T + PO TS 2 Clsin(nm/2) = ON: Fit Constraints = ON
Z N + PIeE etiaaekrtr L 0.682% Experiment Error,
1 -, P N Ben EARS e "
e - IR PRI PO 200
7 B Ew0682% 5 -
T T T T T TT TT T T T
3 2 -1 0 1 2 3 4

Frequency, Hz

+ Real + Imaginary

CIRC_D3

S
T
S





image11.png
2222023873832

EINNEINNSEINNEINNES

20
4

1
20
4

1
20
4

1
50
4

1
1000

2

&
i
i

I§E§





image12.png
Ji&% PEDRA9.0.1Download - Igor Pro 9.05 64-bit
Fle Edt Dats Analsis Satsics Mocros Windows Panel Misc PEDRA Help

FeaaEE @ELE L

] Msin Graph
Li2S2_D3
3
033
-3
H 4
N 02
H olF—
N 3
0.0

% Residuals

2

Exp B 0682%

[ A S o

E)

Close... ctlew
Send To Back CtrleTab

Bring To Front Ctrl+Shift+Tab
Show ,
Hide ,
Control ,

Command Window ~ Ctrl+)

Window Browser
Hide Toolbar

Procedure Browser

Procedure Windows ,
Graphs ,
Tables

Layouts

Gizmos

Other Windows ,
Recent Windows. ,
Graph Macros ,

Layout Macros
Gizmo Macros
Panel Macros »

Packages N

SCst | vis ~

TableConstraintay

—————r
1

Frequency,





image13.png
RO Label R1 14 Close Window
Row FitConstraints | | FitConstraints[J[0]. FitConstraints[J[1]| High_Imp[] Qrd
x y N MAX 0

0 R1 0.01 20 20
1 c 1605 4 1.0( 4
2 m 05 1 Tip you canfide by shift-cicking the dose button. !
3 R2 o 2 = 2
4 c2 1605 4 1.00E-10 1.00E05 1605 4





image14.png
(o]

Surface Area [cm] 1.00]  Dielectric Constant| 29[+

Global Properties
Frequency Range

SetXAdsMax| 55/%|  Crop Log(Freq) Max| 55/%

SetXAdsMin| 30/2|  Crop Log(Freq) Min | -30/%

Graphs
Threshold for Linear Axis | 1e+03|
SpecView Baseline | 1e-06
‘SpecView Peak Width Factor | 02[%
Fit Control
Fit Undo Levels | 15]% FitInterations Max|_40[%
Edit Fit Constraints V/Proportional Weights.

Alarm % Params. Error | 30/

save





image15.png
] Main Graph

File ~ | View ~ |Reports ~

LCsr | In> | X>

Al

<X <In | RCst | v Real v/ Imag

SCst | vis ~

v Pesk Label

BattSimRandles_D3

Fitted

el
. s
D/‘w‘,goeoom-o-o“’ oo
o o,
= =
04,4;47"" 0.145 ‘°*’°vo :
00:000" 00747 00814 ©000.00.0.0,,
R 0000000000 0nag £l
- “oe
/ \ \ Width Factor on 0.6 oLt
"
I I Joo\ A LN L Ly L 1 001
3 =2 -1 0 2

1
Log(Freq.), Hz

Capacitance, F




image16.png
] Main Graph
e ~ [View = |Repors ~] [ LCse| n> | Yo | A1 <X <in] R |y Realimag

SCst | vis ~ v Pesk Label

BattSimRandles_D3

Fitted

£l
2
000000
e P e 9
-~ ,a"b
= 0 P 0.145 . 2
N e 000,
S pdeZE 0074700814 0000000 B0
¥ _ e 5
] / \ l \ ‘Width Factor 0.2 oot
- / \ / \ :
2
-08
. L L I J VI \ L L L I 001
3 2 ] [} 2 3 4 5

1
Log(Freq,), Hz

Capacitance, F




image17.png
[ Mein Graph = (= 1] [ 6 informtion Panet SE=

File ~ | View = |Reports = | [ LCsr|In> | > | All | <X | <In | RCsr | v|Real v/Imag SCt || Avis ~ Vv Pesk Label Auto || Man. |[Cust. = Undo | Redo | Edit
BattSimRandles D3 Undeletethe current point and move the cursors et one poirt. | B CoeToble e -
o BatSinRandies D3] co00000q [ manores——enys v oaenerl  VOF v Off
bpba»ooooo-o-w"" oo, Poifl Coefiic| _ EditCoefs ‘ V Series LPE Responses| 3%
~ 04 it of rt 0465 Seres Pl e SEcror Influence Fe
= . /Rl 0.465_ % n/a [nan] 0.66
Ng 00_000,4’» 0.145 ‘°”°vo°‘ 1 ot 0.0747 B =52e
N o oo 0074700814 ©00.0.0:00.0000a, 2 m 058 v nl 0,580 % Held
H A A ) 3| R2 0182 T/ R2 0.182  %n/a [nan] 1.03
N /\ I\ ‘Width Factor 0.2 4 2 0.0814 C2 0.0814 % n/a
< o4 / \/ \ ) 2650 n2 0,659  %n/a
o m 557 | R3 5.57 %n/a  [nan]-0.71
<5 J V. \ 7 0145 3 038 22;:
. L L - I L L I
3 2 E) 0 1 2 3 4 8 n3 0793 Rp | R 9.46 % n/a  [nan]
Log(Freq.), Hz 9 Rp 946 lec Lex 1.7e-08 % n/a  [nan]
ol L 17008 vRd Rl 1es12 % Held
ex o

Eit Information

E ot R Te+12 =0

= PR STV + Clsin(nn/2) = OFF; Fit Constraints = OFF

H 4. + & .

& £ + s t+ + ¥ 0.353% Experiment Error,

# 00 EREDUPSAL AL L N SIRAPS UM S AN LAY

s G pos PO PO PR e
1 Lt el R e ey .
| B En0353% ¢ o

=10 [ T T T T T T T

& 2 1 0 1 2 3 4

Frequency, Hz





image18.png
0 Report Bode Spectialvs log®)

1—

— BattSimRandles_Debye Form|
— Pasted Data_Randles Form

Rp 0.139 0.15

I AN

0.107

o

Capacitance, F
°
I

0.057
0.0449 / \
s
L I L A L I
0.0

0.01-
10 05 05 -10
Log(R), Ohm




image19.png
0 Report Spectralvs log®

1—

— BattSimRandles_Debye Form|
— Pasted Data_Randles Form

A /\ 0.107

Capacitance, F
°
1

0.01-1 L
15

Log(Freq), Hz





image1.png
Information Panel
Auto | Man. | Cust. -

{E=8EoR =)

Undo | Redo | Edit

Moddl  Params
v[Debye _(Circ
Randles v Phys
Series LPE
Series CPE

Eit

value

deal
V General

Constraints  C/sin(nm/2)
v[on v/on
off off

Responses | 3+

sError Influence Fc

T

T

T

Re

RO 15.2
do 234
Fdo 2.009

R1 3.35e+04
d1 116
Fd1 2.000

R2 3.42e:05
d2_63.8
Fd2 2.006

RORRR KRR RRR
© orm RHO ooo

Rp 9.89e+07

Eit Information
£=290

[56] 4.98

[21] 1.33

[19] 0.06

[4

Clsin(an/2) = ON; Fit Constraints = ON

0.447% Experiment Eror,

500

CIRCD3

ZN-100v_D3
ZN-100v4 D4
ZN-120D3
ZN-1204 D4
ZN-60V_D3
ZN-60v4 D4
Li252-F1850, b1b_D3.
Simulated Batt Data_D3
BattSimRandles_D3
Pasted Data_R3





image2.png
Ji&% PEDRA9.0.1Download - Igor Pro 9.05 64-bit
Fle Edt Dats Analsis Satsics Mocios Windows Grph Misc PEDRA Help

SHEER OPHLHELCE 80

] Msin Graph
File ~ | View ~ |Reports ~| | LCar| In> | > | All| <X <in | RCsr |y Real v Imag SCsr | v~ v Pesk Label
CIRC_D3 Fitted
£:1000
o 3
16 6
4
234
2 12 2 g
N 116 :.
e 638 o &
§ . £
N |
= 4 =
4 o
“possosocsooacg | e :
0 L L L mr L L L 900 0000000d. | 10
-3 -1 0 2 4 5 6
Log(Freq.), Hz
3o
] 2 *
E 1 b il + et
=1 = + E3 * PO Y ¥
& 0 T e T T R L TR TR 3
s 44 z + L v P
+ +*
| Exp. B 04479% N N 4+
T T T T T T T T T T
-3 -2 0 1 2 3 4 5 6

Frequency, Hz ~ = Ta





image3.png
Ji&% PEDRA9.0.1Download - Igor Pro 9.05 64-bit
Fle Edt Dats Anshsis Staistics

oSk OELE EHLHE &0

Macros  Windows Graph  Misc

PEDRA Help

4] Main Graph [= "= =] | (] information Panel =5 E=R =)
File ~ [View ~ |Reports ~ | [ LCst [In> | X> | All | <X <In | RCst | v Real v Imag SCsr || Axis ~ |Peak Label Auto || Man. |[Cust. + Undo || Redo | Edit
ZN-100V_D3 Fitted Model  Pamms  Et  Consmint Clunm)
= £1000 vDebye | (CGrc | desl  /On  vOn
p Rondies v Phys v/ General | (OFF oft
124 Series LPE LR
4
251 Series CPE .
[IRLE 2 g T/ RO 13.6 % 2 [51] 5.06
H 120 > do 251 % 1
N 8- H Fdo 2.026 % 0
T 598 /\ oo &
§ 6 3 2 TC)RL 4.26e+04 % 4  [22] 1.24
] /\ / \ s 2 d1 120 %10
A 02600004, 4 g Fdl2.263 %
ppvr=g 000y, on®
Tt oo TC)R2 3.74e+05 % 8  [261-0.00
2 00800 2 d2 59.8 % 5
} ( j \ Fd2 27124 %30
0ol Ly Ly A . L L L I W
3 2 1 0 1 3 4 5 Rp | Rp 8.78e+08 % 12 [<1]
Log(Freq.), Hz
03 EitInformation
2 el Clsin(a/2) = O Fit Constraints = ON
E B 2.65% Experiment Error,
2 104
< . r o
I 1 P A PR S ++
g o R S T SIESLL Stesn S ”H:H* - +:» e e H+
S e A8 SEEEE IR0 T, TRoReT T, T T T e
logExpEnZSS% et ++
T T T T T T T T T
3 2 -1 0 1 2 3 4 5
Frequency, Hz

+ Real + Imaginary]

cReD3
ZN-100v4 D4
2003
ZN-1204 D4
.60V 03
ZN-60v4 D
LizS2-F1es0 b1b D3
Simulated Batt Data D3
BattSimRandles D3
Pasted Data R3





