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Abstract

The purpose of this circuit is to demonstrate the enhanced decoupling abilities of integrated capacitors vs. surface mount discretes.  The strategy will be to fabricate two separate substrate sections, each with a single chip having a high edge rate and high current requirements.  One will be decoupled by discretes and the other by integrated capacitance, both over a wide range of capacitance.  It will be demonstrated that the unit decoupled with integrated capacitance will not only require less surface device footprint, but will also decouple with less total capacitance since the integrated assembly will have lower inductance.

The contract agreement runs from March 16, 2001 through September 15, 2001. 

Description of Tasks

According to the SOW, Integral Wave Technologies will perform the following tasks: 
Task 1. Layout of Decoupling Demonstration Circuit.

Requirement

The layout of the circuit described in the abstract will be performed in order to satisfy the following requirements in addition to those listed in the abstract: 

· The ability to provide a wide range of capacitance for both discretes and integrated.

· Providing sufficient test points.

· Processing these circuits on flex.

Progress

The structure consisted of two flex layers with placement points for our thin film embedded capacitors between the layers. The top layer was be double sided with vias. The substrate measured approximately 1.1” x 1.1”. For complete diagrams see Figures 1-4.
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Figure 1. This is the bottom of the top flex layer. The thin-film capacitors will be attached to this metal layer then the bottom flex layer will be laminated in order to embed the component.
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Figure 2. This is the top metal layer. This is designed so that discrete decoupling capacitors can also be used instead of our thin film capacitors in order to get a head-to-head comparison.
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Figure 3. This is the parts list and placement on the top surface of the decoupling test structure.
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Figure 4. Layout of the decoupling test structure.

Task 2. Via/Lamination Evaluation.

Requirement

Integral Wave and JPL will consider several substrate materials. Although LaRC-SI will be the primary candidate, other materials will be considered in order to ensure identify an optimal substrate with regard to processing and reliability. The possible materials include:

· LaRC-SI

· Kapton

· Liquid Crystal Polymer (LCP)

Integral Wave will consider at least two different methods of via formation:

· RIE

· Laser

Via/lamination test structures will be designed to test the processing and reliability of the materials listed above. These test structures will consist of daisy chains between two layers and single vias through multiple layers. Copper traces will be fabricated on each layer and will be connected together with conductive adhesives through the vias after lamination. The actual lamination procedure will depend on the material used. For instance, LaRC-SI does not require a separate adhesive for lamination but Kapton and LCP will require a separate adhesive material.

Once the lamination of the structures are complete, the daisy chains will be tested for continuity and the resistance per via will be determined from measurements of multiple vias in series. This will verify the performance and the lamination and the vias.

Progress

Via Evaluation

Our work around via formation and filling centered around using Kapton with lasered 5-9 mil holes. Graber expressed concern that we need smaller holes and according to our laser via vendor, 1 mil holes are attainable. 

We used Kapton to determine the best via fill method. Due to the small via diameters which are needed, we would prefer a solid “plug” via so we tried two methods. The first method we tried was plating. We sent single sided copper cladded material to our laser vendor and had them drill holes from the bare side down to the copper side. The copper was not punctured. We then attempted to use electrolytic copper plating to plate up through the via, creating a plug. Although some of the vias plated successfully, they were very inconsistent with some plating much more than others and some not plating at all. Several factors might have caused this. One, the laser drilling might have caused some of the polyimide to melt and leave residue on the copper exposed through the bottom of the via. Cleaning steps were attempted, however, how the success of the “descum” procedure was hard to determine. The poor plating could also have been caused by poor adhesion to the walls. If this is true, electroless copper might be an alternative.

Due to the problems with plating the via “plugs” we decided to focus our attention on via fill materials. We settled on DuPont’s CB100 Conductive ViaPlug material (see Figures 5 and 6). This material is a stable one-part silver/copper epoxy that was designed for creating low cost plugged, planar, and thermal vias using conventional equipment. This material demonstrated better adhesion to the polyimide walls.

We were hoping to do similar studies with the LaRC-SI. In fact, we shipped two 12” x 12” sheets to ESI. We decided to send them straight to the manufacturer in order to take advantage of their newest technology which can laser drill holes with diameters of less than 1 mi. One sheet was bare 2 mil LaRC-SI while the other sheet was 2 mil LaRC-SI with copper cladding on one side. The copper cladded piece will be drilled from the bare side down to and stopping at the copper. These samples were scheduled to be drilled in later August but they have have delayed.
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Figure 5. Via filled with DuPont’s CB100 Conductive ViaPlug. Simple resistor structures with known values were used to verify the resistance of the via material.
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Figure 6. Cross section of flex with DuPont’s CB100 Conductive ViaPlug.

Lamination Evaluation

We had some difficulty in getting the lamination to work without shorting the capacitors. In fact, most of our capacitors shorted during the attachment so a redesign in the capacitor layer is needed. 

We used a couple of blank substrates in order to run lamination trials at different pressures and at elevated temperatures.  One adhesive was a PSA polyimide tape.  It worked pretty well but didn't have adequate adhesion strength.  We also tried a heat activated PSA that laminated and stuck really well.  So, we then proceeded to use the heat activated adhesive on the substrate with the cap. It shorted during lamination.  However, it did

laminate quite well.  Unfortunately, the pressure against the reflowed solder is likely punching right through the dielectric and will continue to cause problems until we redesign our capacitors.

We did perform lamination tests on the LaRC-SI and films were successfully laminated together. However, the conditions of 300°C and 100 psi were greater than the adhesives which have caused our capacitors to short so again, until we correct this problem, we will not be able to take advantage of the LaRC-SI self-adhesion properties.

Task 3. Reliability of Vias/Lamination.

Requirement

The test structures from Task 2 will be used to test the reliability of the vias and lamination. The main reliability procedure will be temperature cycling over two ranges: 

· -55°C to +150°C

· -180°C to +20°C

The first set of conditions is a standard Mil-Spec 883 test and the second is approximately the same temperature difference, but over a range representative of space applications.

The second reliability test will be radius bending. Since the APS, the proposed future circuit, will not be in a continuous flexing environment, the bending test will consist of static bending and folding tests.  The bending test will consist of wrapping the substrates around a cylinder of not less than 3 cm in diameter in order to test the ability of vias to withstand the compressive/tensile stresses through the substrate assembly.  The folding test will be conductive with a hard 90° fold through conductors only.  For both this prototype as well as for actual systems the layout will be such that the fold lines will only pass through conductors and not through substrate areas with vias or embedded passives.

Progress

Since we are still waiting on the vias, this has not yet been performed. We will continue this task once we receive the vias.

Task 4. Fabricate Decoupling Demonstration Circuit.

Requirement

Integral Wave will fabricate the decoupling demonstration circuit using thin-film decoupling capacitors and signal layers fabricated on a polyimide chosen using the results in Tasks 2 and 3. The lamination procedure will also be chose based on these results.

Progress

Since the decoupling test structure will be used to demonstrate the effectiveness of several different size capacitors, several sizes of capacitors were fabricated  and fully characterized (see Figures 7-10 for examples). These capacitors were designed for embedding directly beneath the test chip and will attach to the power and ground planes.

The same test structure will also be used to determine the effective decoupling of common surface mounted discrete capacitors allowing for a direct one-to-one comparison.
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Figure 7. Electrical characteristics from a 90 pF capacitor.
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Figure 8. Electrical characteristics from a 1 nF capacitor
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Figure 9. Electrical characteristics from a 14 nF capacitor
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Figure 10. Electrical characteristics from a 210 nF capacitor

Task 5. Attach Active Devices for Demonstration Circuit.

Requirement

The active device will be a latch chip.  It will be mounted in order to minimize the parasitic inductance from the chip attach.  This will maximize the demonstration value of the two units.

Progress

We attached the active devices for both the thin-film capacitor version and the discrete capacitor version (see Figure 11). Again, the discrete capacitor version is being fabricated in order to provide a vehicle for direct comparison.

[image: image11.jpg]



Figure 11. Decoupling test structure populated with a discrete capacitor.

Task 6. Test Decoupling Demonstration Circuit.

Requirement

The output from testing will be a plot of VCC/ground noise vs. the amount of decoupling capacitance for discrete and integrated configurations.  The integrated method will show better decoupling at the same capacitance or, conversely, the same decoupling at lower total capacitance.

Progress

Several devices were tested and are showing good results (see Figure 12). As you can see from the figure, IWT’s 62 nF capacitor does a better job of decoupling than a 100 nF discrete capacitors. Here is some additional data: 

TV with 100 nF standard discrete capacitor - 192 mV P-P noise

TV with 68 nF standard discrete capacitor - 190 mV P-P

TV with 62 nF IWT capacitor - 80 mV P-P
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Figure 12. Decoupling comparison of a decoupling capacitor with an IWT embedded  capacitor.

Our tester, Len Schaper, was out of the office the past two weeks, so we still have a few left to test.

Task 7. Deliver Decoupling Demonstration to JPL for Environmental Testing.

Requirement

Integral Wave will travel to JPL and deliver the demonstration circuit to JPL for demonstration purposes and additional electrical/environmental tests, if needed.

Progress

Devices were delivered to JPL on September 24.

Task 8. Perform Additional Electrical Tests on Decoupling Demonstration Circuit.

Requirement

After JPL completes their electrical/environmental tests, Integral Wave and Schaper will complete any further testing that is deemed necessary.

Progress

Work under this task has not yet begun.

Summary

Although the decoupling demonstration circuit clearly demonstrated the decoupling advantages of using Integral Wave’s thin film capacitor technology over standard discrete capacitors, the lamination proved difficult. The LaRC-SI material requires a very high temperature and pressure which makes it difficult to ensure reliable connections. Other lamination materials showed promise. In order to fully take advantage of these materials, however, Integral Wave will need to redesign the capacitors in order to provide a greater separation between power and ground contacts. This will prevent shorting during lamination.
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		0.0000002103		0.0000002103

		0.0000002107		0.0000002107

		0.0000002111		0.0000002111

		0.0000002115		0.0000002115

		0.0000002119		0.0000002119

		0.0000002123		0.0000002123

		0.0000002126		0.0000002126

		0.000000213		0.000000213

		0.0000002134		0.0000002134

		0.0000002138		0.0000002138

		0.0000002142		0.0000002142

		0.0000002146		0.0000002146

		0.000000215		0.000000215

		0.0000002154		0.0000002154

		0.0000002158		0.0000002158

		0.0000002162		0.0000002162

		0.0000002166		0.0000002166

		0.0000002169		0.0000002169

		0.0000002173		0.0000002173

		0.0000002177		0.0000002177

		0.0000002181		0.0000002181

		0.0000002185		0.0000002185

		0.0000002189		0.0000002189

		0.0000002193		0.0000002193

		0.0000002197		0.0000002197

		0.0000002201		0.0000002201

		0.0000002205		0.0000002205

		0.0000002209		0.0000002209

		0.0000002213		0.0000002213

		0.0000002216		0.0000002216

		0.000000222		0.000000222

		0.0000002224		0.0000002224

		0.0000002228		0.0000002228

		0.0000002232		0.0000002232

		0.0000002236		0.0000002236

		0.000000224		0.000000224

		0.0000002244		0.0000002244

		0.0000002248		0.0000002248

		0.0000002252		0.0000002252

		0.0000002256		0.0000002256

		0.0000002259		0.0000002259

		0.0000002263		0.0000002263

		0.0000002267		0.0000002267

		0.0000002271		0.0000002271

		0.0000002275		0.0000002275

		0.0000002279		0.0000002279

		0.0000002283		0.0000002283

		0.0000002287		0.0000002287

		0.0000002291		0.0000002291

		0.0000002295		0.0000002295

		0.0000002299		0.0000002299

		0.0000002303		0.0000002303

		0.0000002306		0.0000002306

		0.000000231		0.000000231

		0.0000002314		0.0000002314

		0.0000002318		0.0000002318

		0.0000002322		0.0000002322

		0.0000002326		0.0000002326

		0.000000233		0.000000233

		0.0000002334		0.0000002334

		0.0000002338		0.0000002338

		0.0000002342		0.0000002342

		0.0000002346		0.0000002346

		0.0000002349		0.0000002349

		0.0000002353		0.0000002353

		0.0000002357		0.0000002357

		0.0000002361		0.0000002361

		0.0000002365		0.0000002365

		0.0000002369		0.0000002369

		0.0000002373		0.0000002373

		0.0000002377		0.0000002377

		0.0000002381		0.0000002381

		0.0000002385		0.0000002385

		0.0000002389		0.0000002389

		0.0000002393		0.0000002393

		0.0000002396		0.0000002396

		0.00000024		0.00000024

		0.0000002404		0.0000002404

		0.0000002408		0.0000002408

		0.0000002412		0.0000002412

		0.0000002416		0.0000002416

		0.000000242		0.000000242

		0.0000002424		0.0000002424

		0.0000002428		0.0000002428

		0.0000002432		0.0000002432

		0.0000002436		0.0000002436

		0.000000244		0.000000244

		0.0000002443		0.0000002443

		0.0000002447		0.0000002447

		0.0000002451		0.0000002451

		0.0000002455		0.0000002455

		0.0000002459		0.0000002459

		0.0000002463		0.0000002463

		0.0000002467		0.0000002467

		0.0000002471		0.0000002471

		0.0000002475		0.0000002475

		0.0000002479		0.0000002479

		0.0000002483		0.0000002483

		0.0000002486		0.0000002486

		0.000000249		0.000000249

		0.0000002494		0.0000002494

		0.0000002498		0.0000002498

		0.0000002502		0.0000002502

		0.0000002506		0.0000002506

		0.000000251		0.000000251

		0.0000002514		0.0000002514

		0.0000002518		0.0000002518

		0.0000002522		0.0000002522

		0.0000002526		0.0000002526

		0.000000253		0.000000253

		0.0000002533		0.0000002533

		0.0000002537		0.0000002537

		0.0000002541		0.0000002541

		0.0000002545		0.0000002545

		0.0000002549		0.0000002549

		0.0000002553		0.0000002553

		0.0000002557		0.0000002557

		0.0000002561		0.0000002561

		0.0000002565		0.0000002565

		0.0000002569		0.0000002569

		0.0000002573		0.0000002573

		0.0000002577		0.0000002577

		0.000000258		0.000000258

		0.0000002584		0.0000002584

		0.0000002588		0.0000002588

		0.0000002592		0.0000002592

		0.0000002596		0.0000002596

		0.00000026		0.00000026

		0.0000002604		0.0000002604

		0.0000002608		0.0000002608

		0.0000002612		0.0000002612

		0.0000002616		0.0000002616

		0.000000262		0.000000262

		0.0000002623		0.0000002623

		0.0000002627		0.0000002627

		0.0000002631		0.0000002631

		0.0000002635		0.0000002635

		0.0000002639		0.0000002639

		0.0000002643		0.0000002643

		0.0000002647		0.0000002647

		0.0000002651		0.0000002651

		0.0000002655		0.0000002655

		0.0000002659		0.0000002659

		0.0000002663		0.0000002663

		0.0000002667		0.0000002667

		0.000000267		0.000000267

		0.0000002674		0.0000002674

		0.0000002678		0.0000002678

		0.0000002682		0.0000002682

		0.0000002686		0.0000002686

		0.000000269		0.000000269

		0.0000002694		0.0000002694

		0.0000002698		0.0000002698

		0.0000002702		0.0000002702

		0.0000002706		0.0000002706

		0.000000271		0.000000271

		0.0000002714		0.0000002714

		0.0000002717		0.0000002717

		0.0000002721		0.0000002721

		0.0000002725		0.0000002725

		0.0000002729		0.0000002729

		0.0000002733		0.0000002733

		0.0000002737		0.0000002737

		0.0000002741		0.0000002741

		0.0000002745		0.0000002745

		0.0000002749		0.0000002749

		0.0000002753		0.0000002753

		0.0000002757		0.0000002757

		0.000000276		0.000000276

		0.0000002764		0.0000002764

		0.0000002768		0.0000002768

		0.0000002772		0.0000002772

		0.0000002776		0.0000002776

		0.000000278		0.000000278

		0.0000002784		0.0000002784

		0.0000002788		0.0000002788

		0.0000002792		0.0000002792

		0.0000002796		0.0000002796

		0.00000028		0.00000028

		0.0000002804		0.0000002804

		0.0000002807		0.0000002807

		0.0000002811		0.0000002811

		0.0000002815		0.0000002815

		0.0000002819		0.0000002819

		0.0000002823		0.0000002823

		0.0000002827		0.0000002827



100 nF Chip

62 nF IWT

Time

Voltage

100 nF Chip

1.003
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1.003

1.005

1.003

1.005

1.003
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1.003

1.003
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1.003
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1.005
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1.007
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1.007
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1.007
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1.007
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1.007

1.003

1.005
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1.005
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1.007
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1.007

1.003

1.007

1.003

1.007

1.003

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.005

1.005

1.007

1.003

1.007

1.005

1.007

1.005

1.007

1.003

1.005

1.005

1.007

1.005

1.007

1.007

1.007

1.007

1.005

1.005

1.007

1.005

1.005

1.007

1.005

1.007

1.005

1.005

1.005

1.005

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.005

1.005

1.007

1.005

1.007

1.005

1.007

1.007

1.007

1.005

1.009

1.003

1.007

1.003

1.009

1.005

1.009

1.005

1.009

1.005

1.009

1.005

1.009

1.005

1.007

1.003

1.007

1.005

1.007

1.003

1.009

1.003

1.007

1.005

1.009

1.005

1.009

1.005

1.009

1.005

1.009

1.003

1.009

1.005

1.009

1.003

1.009

1.003

1.009

1.003

1.009

1.005

1.009

1.005

1.009

1.005

1.009

1.003

1.007

1.005

1.009

1.003

1.011

1.003

1.009

1.005

1.007

1.003

1.009

1.005

1.007

1.005

0.995

0.993

1.011

0.999

1.007

0.991

0.997

0.983

0.991

0.963

0.979

0.853

0.979

0.897

0.983

0.887

0.987

0.921

0.999

0.963

1.007

0.993

1.013

1.009

1.015

1.015

1.013

1.021

1.011

1.029

1.007

1.039

1.007

1.043

1.007

1.045

1.005

1.041

1.003

1.039

1.003

1.033

1.003

1.031

1.001

1.027

0.999

1.025

0.979

1.005

1.015

1.019

1.009

1.007

1.003

1.017

0.999

1.007

0.997

1.003

1.001

1.007

1.001

1.003

0.999

1.003

0.999

1.003

0.999

1.003

0.997

1.001

0.989

0.993

0.979

0.981

0.973

0.969

0.969

1.009

0.967

1.013

0.971

1.021

0.983

1.007

0.993

1.009

1.005

1.007

1.009

1.005

1.019

1.013

1.027

1.015

1.029

1.013

1.037

1.017

1.043

1.021

1.043

1.023

1.039

1.023

1.035

1.023

1.021

1.007

1.007

1.001

0.999

0.997

0.997

1.003

1.001

1.013

1.003

1.019

1.007

1.021

1.007

1.017

1.007

1.011

1.009

1.007

1.013

1.007

1.015

1.007

1.015

1.011

1.011

1.013

1.013

1.013

1.009

1.013

1.009

1.011

1.009

1.009

1.011

1.009

1.013

1.009

1.013

1.011

1.011

1.011

1.013

1.011

1.011

1.011

1.015

1.009

1.013

1.009

1.013

1.009

1.013

1.007

1.013

1.007

1.013

1.009

1.013

1.007

1.013

1.007

1.011

1.007

1.013

1.007

1.011

1.007

1.013

1.005

1.013

1.007

1.013

1.005

1.013

1.005

1.013

1.005

1.011

1.007

1.011

1.005

1.013

1.005

1.013

1.005

1.011

1.005

1.011

1.005

1.011

1.003

1.013

1.003

1.013

1.003

1.011

1.003

1.009

1.003

1.009

1.003

1.011

1.003

1.011

1.003

1.011

1.003

1.011

1.003

1.011

1.001

1.009

1.001

1.009

1.003

1.011

1.001

1.009

1.003

1.009

1.001

1.009

1.001

1.009

1.001

1.009

1.001

1.007

1.001

1.009

1.001

1.007

1.001

1.007

1.003

1.007

1.001

1.009

1.003

1.007

1.001

1.005

1.003

1.007

1.003

1.007

1.003

1.007

1.001

1.007

1.001

1.005

1.003

1.005

1.003

1.007

1.003

1.005

1.003

1.005

1.003

1.003

1.003

1.005

1.001

1.005

1.003

1.003

1.005

1.003

1.003

1.005

1.003

1.005

1.005

1.003

1.003

1.003

1.003

1.003

1.005

1.003

1.003

1.003

1.005

1.003

1.005

1.003

1.005

1.003

1.005

1.003

1.007

1.001

1.005

1.003

1.005

1.003

1.005

1.001

1.007

1.001

1.005

1.003

1.005

1.001

1.005

1.003

1.007

1.003

1.005

1.003

1.007

1.003

1.005

1.001

1.007

1.001

1.005

1.001

1.007

1.001

1.005
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1.005

1.001

1.007
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1.007

1.003

1.007

1.003

1.005

1.003

1.007

1.001

1.007

1.003

1.007

1.003

1.007

1.003

1.007

1.003

1.007

1.003

1.007

1.003

1.005

1.003

1.007

1.001

1.005

1.005

1.007

1.003

1.007

1.003

1.005

1.003

1.005

1.003

1.007

1.005

1.007

1.003

1.007

1.003

1.005

1.003

1.005

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.007

1.005

1.005

1.007

1.007

1.007

1.005

1.005

1.007

1.005

1.005

1.005

1.005

1.007

1.007

1.005

1.005

1.005

1.007

1.005

1.005

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.005

1.007

1.003

1.007

1.005

1.007

1.005

1.009

1.003

1.009

1.003

1.007

1.003

1.009

1.005

1.007

1.005

1.007

1.005

1.009

1.005

1.009

1.003

1.007

1.003

1.009

1.005

1.007

1.003

1.009

1.003

1.009

1.003

1.007

1.005

1.009

1.005

1.007

1.003

1.009

1.003

1.009

1.005

1.009

1.003

1.007

1.003

1.009

1.005

1.009

1.005

1.009

1.005

1.009

1.003

1.009

1.005

1.009

1.005

1.009

1.005

1.009

1.005

1.011

1.005

1.009

1.005

1.011

1.005

1.037

1.029

1.011

1.005

0.999

1.003

0.999

0.989

0.995

0.971

0.981

0.919

0.979

0.869

0.981

0.883

0.985

0.907

0.993

0.937

1.007

0.981

1.013

1.003

1.015

1.015

1.015

1.021

1.011

1.025

1.009

1.035

1.007

1.043

1.007

1.047

1.005

1.045

1.005

1.039

1.005

1.035

1.003

1.031

1.001

1.029

1.001

1.027

1.001

1.023

1.003

1.019

0.999

1.025

0.999

1.019

1.003

1.009

1.001

1.011

0.999

1.007

0.999

1.005

1.001

1.007

1.001

1.003

0.999

1.001

1.001

1.001

0.993

0.999

0.983

0.985

0.975

0.973

0.967

0.969

0.969

1.033

0.971

1.013

0.977

1.013

0.987

1.013

1.001

1.005

1.005

1.005

1.017

1.013

1.021

1.013

1.027

1.019

1.035

1.017

1.039

1.019

1.045

1.023

1.043

1.023

1.039

1.025

1.027

1.017

1.013

1.001

1.003

0.999

0.997

1.001

0.999

1.007

1.001

1.017

1.005

1.019

1.007

1.019

1.005

1.015

1.009

1.007

1.013

1.005

1.013

1.007

1.013

1.009

1.015

1.013

1.011

1.013

1.009

1.013

1.009

1.011

1.009

1.011

1.011

1.009

1.011

1.011

1.013

1.009

1.013

1.009

1.013

1.011

1.011

1.011

1.009

1.009

1.011

1.011

1.011

1.009

1.013

1.007

1.013

1.007

1.013

1.007

1.013

1.009

1.011

1.009

1.011

1.007

1.011

1.007

1.013

1.005

1.013

1.007

1.013

1.005

1.013

1.005

1.013

1.007

1.011

1.005

1.013

1.005

1.013

1.005

1.011

1.005

1.013

1.005

1.013

1.005

1.013

1.005

1.013

1.005

1.011

1.003

1.011

1.003

1.013

1.003

1.011

1.003

1.009

1.003

1.011
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1.011

1.003

1.009

1.003

1.011

1.003

1.011

1.003

1.009

1.001

1.011

1.003

1.009

1.001

1.007

1.001

1.009

1.001

1.009

1.001

1.009

1.001

1.009

1.003

1.009

1.001

1.007

1.001

1.007

1.001

1.007

1.001

1.007

1.003

1.007

1.001

1.007

1.001

1.007

1.003

1.007

1.001

1.005

1.001

1.007

1.003

1.007

1.001

1.007

1.003

1.005

1.003

1.005

1.003

1.005

1.001

1.005

1.003

1.005

1.003

1.005

1.003

1.005

1.003

1.005

1.003

1.005

1.003

1.005

1.003

1.003

1.003

1.005

1.003

1.005

1.003

1.005

1.005

1.005

1.005

1.003

1.003

1.003

1.003



100NFCHI

		Time		Voltage		8.27E-08		1.01E+00

		8.27E-08		1.003		8.31E-08		1.01E+00

		8.31E-08		1.003		8.35E-08		1.01E+00

		8.35E-08		1.003		8.39E-08		1.01E+00

		8.39E-08		1.003		8.43E-08		1.01E+00

		8.43E-08		1.003		8.47E-08		1.00E+00

		8.47E-08		1.003		8.50E-08		1.00E+00

		8.50E-08		1.005		8.54E-08		1.00E+00

		8.54E-08		1.003		8.58E-08		1.01E+00

		8.58E-08		1.005		8.62E-08		1.00E+00

		8.62E-08		1.003		8.66E-08		1.01E+00

		8.66E-08		1.005		8.70E-08		1.01E+00

		8.70E-08		1.005		8.74E-08		1.00E+00

		8.74E-08		1.005		8.78E-08		1.00E+00

		8.78E-08		1.005		8.82E-08		1.00E+00

		8.82E-08		1.003		8.86E-08		1.00E+00

		8.86E-08		1.005		8.90E-08		1.00E+00

		8.90E-08		1.005		8.94E-08		1.00E+00

		8.94E-08		1.005		8.97E-08		1.00E+00

		8.97E-08		1.005		9.01E-08		1.00E+00

		9.01E-08		1.005		9.05E-08		1.00E+00

		9.05E-08		1.005		9.09E-08		1.00E+00

		9.09E-08		1.007		9.13E-08		1.00E+00

		9.13E-08		1.005		9.17E-08		1.00E+00

		9.17E-08		1.007		9.21E-08		1.00E+00

		9.21E-08		1.005		9.25E-08		1.00E+00

		9.25E-08		1.005		9.29E-08		1.00E+00

		9.29E-08		1.007		9.33E-08		1.00E+00

		9.33E-08		1.005		9.37E-08		1.00E+00

		9.37E-08		1.007		9.41E-08		1.00E+00

		9.41E-08		1.007		9.44E-08		1.00E+00

		9.44E-08		1.005		9.48E-08		1.00E+00

		9.48E-08		1.005		9.52E-08		1.00E+00

		9.52E-08		1.007		9.56E-08		1.00E+00

		9.56E-08		1.005		9.60E-08		1.00E+00

		9.60E-08		1.007		9.64E-08		1.00E+00

		9.64E-08		1.007		9.68E-08		1.00E+00

		9.68E-08		1.007		9.72E-08		1.01E+00

		9.72E-08		1.007		9.76E-08		1.00E+00

		9.76E-08		1.007		9.80E-08		1.00E+00

		9.80E-08		1.007		9.84E-08		1.00E+00

		9.84E-08		1.007		9.87E-08		1.00E+00

		9.87E-08		1.007		9.91E-08		1.00E+00

		9.91E-08		1.005		9.95E-08		1.00E+00

		9.95E-08		1.007		9.99E-08		1.01E+00

		9.99E-08		1.007		1.00E-07		1.01E+00

		1.00E-07		1.007		1.01E-07		1.00E+00

		1.01E-07		1.007		1.01E-07		1.00E+00

		1.01E-07		1.007		1.01E-07		1.00E+00

		1.01E-07		1.007		1.02E-07		1.00E+00

		1.02E-07		1.007		1.02E-07		1.00E+00

		1.02E-07		1.007		1.03E-07		1.00E+00

		1.03E-07		1.007		1.03E-07		1.00E+00

		1.03E-07		1.007		1.03E-07		1.00E+00

		1.03E-07		1.007		1.04E-07		1.01E+00

		1.04E-07		1.007		1.04E-07		1.01E+00

		1.04E-07		1.007		1.05E-07		1.01E+00

		1.05E-07		1.007		1.05E-07		1.01E+00

		1.05E-07		1.005		1.05E-07		1.01E+00

		1.05E-07		1.007		1.06E-07		1.00E+00

		1.06E-07		1.007		1.06E-07		1.01E+00

		1.06E-07		1.007		1.07E-07		1.01E+00

		1.07E-07		1.007		1.07E-07		1.00E+00

		1.07E-07		1.005		1.07E-07		1.01E+00

		1.07E-07		1.007		1.08E-07		1.01E+00

		1.08E-07		1.007		1.08E-07		1.01E+00

		1.08E-07		1.007		1.09E-07		1.01E+00

		1.09E-07		1.005		1.09E-07		1.01E+00

		1.09E-07		1.007		1.09E-07		1.01E+00

		1.09E-07		1.005		1.10E-07		1.01E+00

		1.10E-07		1.005		1.10E-07		1.01E+00

		1.10E-07		1.005		1.10E-07		1.01E+00

		1.10E-07		1.005		1.11E-07		1.01E+00

		1.11E-07		1.005		1.11E-07		1.01E+00

		1.11E-07		1.005		1.12E-07		1.01E+00

		1.12E-07		1.005		1.12E-07		1.01E+00

		1.12E-07		1.005		1.12E-07		1.01E+00

		1.12E-07		1.005		1.13E-07		1.01E+00

		1.13E-07		1.005		1.13E-07		1.01E+00

		1.13E-07		1.005		1.14E-07		1.01E+00

		1.14E-07		1.005		1.14E-07		1.01E+00

		1.14E-07		1.005		1.14E-07		1.01E+00

		1.14E-07		1.007		1.15E-07		1.01E+00

		1.15E-07		1.005		1.15E-07		1.01E+00

		1.15E-07		1.003		1.16E-07		1.01E+00

		1.16E-07		1.003		1.16E-07		1.01E+00

		1.16E-07		1.005		1.16E-07		1.01E+00

		1.16E-07		1.005		1.17E-07		1.01E+00

		1.17E-07		1.005		1.17E-07		1.01E+00

		1.17E-07		1.005		1.18E-07		1.01E+00

		1.18E-07		1.005		1.18E-07		1.01E+00

		1.18E-07		1.003		1.18E-07		1.01E+00

		1.18E-07		1.005		1.19E-07		1.01E+00

		1.19E-07		1.003		1.19E-07		1.01E+00

		1.19E-07		1.003		1.19E-07		1.01E+00

		1.19E-07		1.005		1.20E-07		1.01E+00

		1.20E-07		1.005		1.20E-07		1.01E+00

		1.20E-07		1.005		1.21E-07		1.01E+00

		1.21E-07		1.005		1.21E-07		1.01E+00

		1.21E-07		1.003		1.21E-07		1.01E+00

		1.21E-07		1.005		1.22E-07		1.01E+00

		1.22E-07		1.003		1.22E-07		1.01E+00

		1.22E-07		1.003		1.23E-07		1.01E+00

		1.23E-07		1.003		1.23E-07		1.01E+00

		1.23E-07		1.005		1.23E-07		1.01E+00

		1.23E-07		1.005		1.24E-07		1.01E+00

		1.24E-07		1.005		1.24E-07		1.01E+00

		1.24E-07		1.003		1.25E-07		1.01E+00

		1.25E-07		1.005		1.25E-07		1.01E+00

		1.25E-07		1.003		1.25E-07		1.01E+00

		1.25E-07		1.003		1.26E-07		1.01E+00

		1.26E-07		1.005		1.26E-07		1.01E+00

		1.26E-07		1.003		1.27E-07		1.01E+00

		1.27E-07		1.005		1.27E-07		1.01E+00

		1.27E-07		1.005		1.27E-07		9.95E-01

		1.27E-07		0.993		1.28E-07		1.01E+00

		1.28E-07		0.999		1.28E-07		1.01E+00

		1.28E-07		0.991		1.28E-07		9.97E-01

		1.28E-07		0.983		1.29E-07		9.91E-01

		1.29E-07		0.963		1.29E-07		9.79E-01

		1.29E-07		0.853		1.30E-07		9.79E-01

		1.30E-07		0.897		1.30E-07		9.83E-01

		1.30E-07		0.887		1.30E-07		9.87E-01

		1.30E-07		0.921		1.31E-07		9.99E-01

		1.31E-07		0.963		1.31E-07		1.01E+00

		1.31E-07		0.993		1.32E-07		1.01E+00

		1.32E-07		1.009		1.32E-07		1.02E+00

		1.32E-07		1.015		1.32E-07		1.01E+00

		1.32E-07		1.021		1.33E-07		1.01E+00

		1.33E-07		1.029		1.33E-07		1.01E+00

		1.33E-07		1.039		1.34E-07		1.01E+00

		1.34E-07		1.043		1.34E-07		1.01E+00

		1.34E-07		1.045		1.34E-07		1.01E+00

		1.34E-07		1.041		1.35E-07		1.00E+00

		1.35E-07		1.039		1.35E-07		1.00E+00

		1.35E-07		1.033		1.36E-07		1.00E+00

		1.36E-07		1.031		1.36E-07		1.00E+00

		1.36E-07		1.027		1.36E-07		9.99E-01

		1.36E-07		1.025		1.37E-07		9.79E-01

		1.37E-07		1.005		1.37E-07		1.02E+00

		1.37E-07		1.019		1.37E-07		1.01E+00

		1.37E-07		1.007		1.38E-07		1.00E+00

		1.38E-07		1.017		1.38E-07		9.99E-01

		1.38E-07		1.007		1.39E-07		9.97E-01

		1.39E-07		1.003		1.39E-07		1.00E+00

		1.39E-07		1.007		1.39E-07		1.00E+00

		1.39E-07		1.003		1.40E-07		9.99E-01

		1.40E-07		1.003		1.40E-07		9.99E-01

		1.40E-07		1.003		1.41E-07		9.99E-01

		1.41E-07		1.003		1.41E-07		9.97E-01

		1.41E-07		1.001		1.41E-07		9.89E-01

		1.41E-07		0.993		1.42E-07		9.79E-01

		1.42E-07		0.981		1.42E-07		9.73E-01

		1.42E-07		0.969		1.43E-07		9.69E-01

		1.43E-07		1.009		1.43E-07		9.67E-01

		1.43E-07		1.013		1.43E-07		9.71E-01

		1.43E-07		1.021		1.44E-07		9.83E-01

		1.44E-07		1.007		1.44E-07		9.93E-01

		1.44E-07		1.009		1.45E-07		1.01E+00

		1.45E-07		1.007		1.45E-07		1.01E+00

		1.45E-07		1.005		1.45E-07		1.02E+00

		1.45E-07		1.013		1.46E-07		1.03E+00

		1.46E-07		1.015		1.46E-07		1.03E+00

		1.46E-07		1.013		1.46E-07		1.04E+00

		1.46E-07		1.017		1.47E-07		1.04E+00

		1.47E-07		1.021		1.47E-07		1.04E+00

		1.47E-07		1.023		1.48E-07		1.04E+00

		1.48E-07		1.023		1.48E-07		1.04E+00

		1.48E-07		1.023		1.48E-07		1.02E+00

		1.48E-07		1.007		1.49E-07		1.01E+00

		1.49E-07		1.001		1.49E-07		9.99E-01

		1.49E-07		0.997		1.50E-07		9.97E-01

		1.50E-07		1.003		1.50E-07		1.00E+00

		1.50E-07		1.013		1.50E-07		1.00E+00

		1.50E-07		1.019		1.51E-07		1.01E+00

		1.51E-07		1.021		1.51E-07		1.01E+00

		1.51E-07		1.017		1.52E-07		1.01E+00

		1.52E-07		1.011		1.52E-07		1.01E+00

		1.52E-07		1.007		1.52E-07		1.01E+00

		1.52E-07		1.007		1.53E-07		1.02E+00

		1.53E-07		1.007		1.53E-07		1.02E+00

		1.53E-07		1.011		1.54E-07		1.01E+00

		1.54E-07		1.013		1.54E-07		1.01E+00

		1.54E-07		1.013		1.54E-07		1.01E+00

		1.54E-07		1.013		1.55E-07		1.01E+00

		1.55E-07		1.011		1.55E-07		1.01E+00

		1.55E-07		1.009		1.55E-07		1.01E+00

		1.55E-07		1.009		1.56E-07		1.01E+00

		1.56E-07		1.009		1.56E-07		1.01E+00

		1.56E-07		1.011		1.57E-07		1.01E+00

		1.57E-07		1.011		1.57E-07		1.01E+00

		1.57E-07		1.011		1.57E-07		1.01E+00

		1.57E-07		1.011		1.58E-07		1.02E+00

		1.58E-07		1.009		1.58E-07		1.01E+00

		1.58E-07		1.009		1.59E-07		1.01E+00

		1.59E-07		1.009		1.59E-07		1.01E+00

		1.59E-07		1.007		1.59E-07		1.01E+00

		1.59E-07		1.007		1.60E-07		1.01E+00

		1.60E-07		1.009		1.60E-07		1.01E+00

		1.60E-07		1.007		1.61E-07		1.01E+00

		1.61E-07		1.007		1.61E-07		1.01E+00

		1.61E-07		1.007		1.61E-07		1.01E+00

		1.61E-07		1.007		1.62E-07		1.01E+00

		1.62E-07		1.007		1.62E-07		1.01E+00

		1.62E-07		1.005		1.63E-07		1.01E+00

		1.63E-07		1.007		1.63E-07		1.01E+00

		1.63E-07		1.005		1.63E-07		1.01E+00

		1.63E-07		1.005		1.64E-07		1.01E+00

		1.64E-07		1.005		1.64E-07		1.01E+00

		1.64E-07		1.007		1.65E-07		1.01E+00

		1.65E-07		1.005		1.65E-07		1.01E+00

		1.65E-07		1.005		1.65E-07		1.01E+00

		1.65E-07		1.005		1.66E-07		1.01E+00

		1.66E-07		1.005		1.66E-07		1.01E+00

		1.66E-07		1.005		1.66E-07		1.01E+00

		1.66E-07		1.003		1.67E-07		1.01E+00

		1.67E-07		1.003		1.67E-07		1.01E+00

		1.67E-07		1.003		1.68E-07		1.01E+00

		1.68E-07		1.003		1.68E-07		1.01E+00

		1.68E-07		1.003		1.68E-07		1.01E+00

		1.68E-07		1.003		1.69E-07		1.01E+00

		1.69E-07		1.003		1.69E-07		1.01E+00

		1.69E-07		1.003		1.70E-07		1.01E+00

		1.70E-07		1.003		1.70E-07		1.01E+00

		1.70E-07		1.003		1.70E-07		1.01E+00

		1.70E-07		1.001		1.71E-07		1.01E+00

		1.71E-07		1.001		1.71E-07		1.01E+00

		1.71E-07		1.003		1.72E-07		1.01E+00

		1.72E-07		1.001		1.72E-07		1.01E+00

		1.72E-07		1.003		1.72E-07		1.01E+00

		1.72E-07		1.001		1.73E-07		1.01E+00

		1.73E-07		1.001		1.73E-07		1.01E+00

		1.73E-07		1.001		1.74E-07		1.01E+00

		1.74E-07		1.001		1.74E-07		1.01E+00

		1.74E-07		1.001		1.74E-07		1.01E+00

		1.74E-07		1.001		1.75E-07		1.01E+00

		1.75E-07		1.001		1.75E-07		1.01E+00

		1.75E-07		1.003		1.75E-07		1.01E+00

		1.75E-07		1.001		1.76E-07		1.01E+00

		1.76E-07		1.003		1.76E-07		1.01E+00

		1.76E-07		1.001		1.77E-07		1.01E+00

		1.77E-07		1.003		1.77E-07		1.01E+00

		1.77E-07		1.003		1.77E-07		1.01E+00

		1.77E-07		1.003		1.78E-07		1.01E+00

		1.78E-07		1.001		1.78E-07		1.01E+00

		1.78E-07		1.001		1.79E-07		1.01E+00

		1.79E-07		1.003		1.79E-07		1.01E+00

		1.79E-07		1.003		1.79E-07		1.01E+00

		1.79E-07		1.003		1.80E-07		1.01E+00

		1.80E-07		1.003		1.80E-07		1.01E+00

		1.80E-07		1.003		1.81E-07		1.00E+00

		1.81E-07		1.003		1.81E-07		1.01E+00

		1.81E-07		1.001		1.81E-07		1.01E+00

		1.81E-07		1.003		1.82E-07		1.00E+00

		1.82E-07		1.005		1.82E-07		1.00E+00

		1.82E-07		1.003		1.83E-07		1.01E+00

		1.83E-07		1.003		1.83E-07		1.01E+00

		1.83E-07		1.005		1.83E-07		1.00E+00

		1.83E-07		1.003		1.84E-07		1.00E+00

		1.84E-07		1.003		1.84E-07		1.00E+00

		1.84E-07		1.005		1.84E-07		1.00E+00

		1.84E-07		1.003		1.85E-07		1.00E+00

		1.85E-07		1.005		1.85E-07		1.00E+00

		1.85E-07		1.005		1.86E-07		1.00E+00

		1.86E-07		1.005		1.86E-07		1.00E+00

		1.86E-07		1.005		1.86E-07		1.00E+00

		1.86E-07		1.007		1.87E-07		1.00E+00

		1.87E-07		1.005		1.87E-07		1.00E+00

		1.87E-07		1.005		1.88E-07		1.00E+00

		1.88E-07		1.005		1.88E-07		1.00E+00

		1.88E-07		1.007		1.88E-07		1.00E+00

		1.88E-07		1.005		1.89E-07		1.00E+00

		1.89E-07		1.005		1.89E-07		1.00E+00

		1.89E-07		1.005		1.90E-07		1.00E+00

		1.90E-07		1.007		1.90E-07		1.00E+00

		1.90E-07		1.005		1.90E-07		1.00E+00

		1.90E-07		1.007		1.91E-07		1.00E+00

		1.91E-07		1.005		1.91E-07		1.00E+00

		1.91E-07		1.007		1.92E-07		1.00E+00

		1.92E-07		1.005		1.92E-07		1.00E+00

		1.92E-07		1.007		1.92E-07		1.00E+00

		1.92E-07		1.005		1.93E-07		1.00E+00

		1.93E-07		1.005		1.93E-07		1.00E+00

		1.93E-07		1.007		1.93E-07		1.00E+00

		1.93E-07		1.007		1.94E-07		1.00E+00

		1.94E-07		1.007		1.94E-07		1.00E+00

		1.94E-07		1.005		1.95E-07		1.00E+00

		1.95E-07		1.007		1.95E-07		1.00E+00

		1.95E-07		1.007		1.95E-07		1.00E+00

		1.95E-07		1.007		1.96E-07		1.00E+00

		1.96E-07		1.007		1.96E-07		1.00E+00

		1.96E-07		1.007		1.97E-07		1.00E+00

		1.97E-07		1.007		1.97E-07		1.00E+00

		1.97E-07		1.007		1.97E-07		1.00E+00

		1.97E-07		1.005		1.98E-07		1.00E+00

		1.98E-07		1.007		1.98E-07		1.00E+00

		1.98E-07		1.005		1.99E-07		1.01E+00

		1.99E-07		1.007		1.99E-07		1.00E+00

		1.99E-07		1.007		1.99E-07		1.00E+00

		1.99E-07		1.005		2.00E-07		1.00E+00

		2.00E-07		1.005		2.00E-07		1.00E+00

		2.00E-07		1.007		2.01E-07		1.01E+00

		2.01E-07		1.007		2.01E-07		1.00E+00

		2.01E-07		1.007		2.01E-07		1.00E+00

		2.01E-07		1.005		2.02E-07		1.00E+00

		2.02E-07		1.005		2.02E-07		1.01E+00

		2.02E-07		1.007		2.02E-07		1.01E+00

		2.02E-07		1.007		2.03E-07		1.01E+00

		2.03E-07		1.007		2.03E-07		1.01E+00

		2.03E-07		1.007		2.04E-07		1.01E+00

		2.04E-07		1.007		2.04E-07		1.01E+00

		2.04E-07		1.007		2.04E-07		1.01E+00

		2.04E-07		1.005		2.05E-07		1.01E+00

		2.05E-07		1.007		2.05E-07		1.01E+00

		2.05E-07		1.007		2.06E-07		1.01E+00

		2.06E-07		1.005		2.06E-07		1.01E+00

		2.06E-07		1.005		2.06E-07		1.01E+00

		2.06E-07		1.005		2.07E-07		1.01E+00

		2.07E-07		1.007		2.07E-07		1.01E+00

		2.07E-07		1.005		2.08E-07		1.01E+00

		2.08E-07		1.005		2.08E-07		1.01E+00

		2.08E-07		1.005		2.08E-07		1.01E+00

		2.08E-07		1.005		2.09E-07		1.01E+00

		2.09E-07		1.005		2.09E-07		1.01E+00

		2.09E-07		1.005		2.10E-07		1.01E+00

		2.10E-07		1.005		2.10E-07		1.01E+00

		2.10E-07		1.005		2.10E-07		1.01E+00

		2.10E-07		1.005		2.11E-07		1.01E+00

		2.11E-07		1.005		2.11E-07		1.01E+00

		2.11E-07		1.005		2.11E-07		1.01E+00

		2.11E-07		1.003		2.12E-07		1.01E+00

		2.12E-07		1.005		2.12E-07		1.01E+00

		2.12E-07		1.005		2.13E-07		1.01E+00

		2.13E-07		1.003		2.13E-07		1.01E+00

		2.13E-07		1.003		2.13E-07		1.01E+00

		2.13E-07		1.003		2.14E-07		1.01E+00

		2.14E-07		1.005		2.14E-07		1.01E+00

		2.14E-07		1.005		2.15E-07		1.01E+00

		2.15E-07		1.005		2.15E-07		1.01E+00

		2.15E-07		1.005		2.15E-07		1.01E+00

		2.15E-07		1.003		2.16E-07		1.01E+00

		2.16E-07		1.003		2.16E-07		1.01E+00

		2.16E-07		1.005		2.17E-07		1.01E+00

		2.17E-07		1.003		2.17E-07		1.01E+00

		2.17E-07		1.003		2.17E-07		1.01E+00

		2.17E-07		1.003		2.18E-07		1.01E+00

		2.18E-07		1.005		2.18E-07		1.01E+00

		2.18E-07		1.005		2.19E-07		1.01E+00

		2.19E-07		1.003		2.19E-07		1.01E+00

		2.19E-07		1.003		2.19E-07		1.01E+00

		2.19E-07		1.005		2.20E-07		1.01E+00

		2.20E-07		1.003		2.20E-07		1.01E+00

		2.20E-07		1.003		2.20E-07		1.01E+00

		2.20E-07		1.005		2.21E-07		1.01E+00

		2.21E-07		1.005		2.21E-07		1.01E+00

		2.21E-07		1.005		2.22E-07		1.01E+00

		2.22E-07		1.003		2.22E-07		1.01E+00

		2.22E-07		1.005		2.22E-07		1.01E+00

		2.22E-07		1.005		2.23E-07		1.01E+00

		2.23E-07		1.005		2.23E-07		1.01E+00

		2.23E-07		1.005		2.24E-07		1.01E+00

		2.24E-07		1.005		2.24E-07		1.01E+00

		2.24E-07		1.005		2.24E-07		1.01E+00

		2.24E-07		1.005		2.25E-07		1.04E+00

		2.25E-07		1.029		2.25E-07		1.01E+00

		2.25E-07		1.005		2.26E-07		9.99E-01

		2.26E-07		1.003		2.26E-07		9.99E-01

		2.26E-07		0.989		2.26E-07		9.95E-01

		2.26E-07		0.971		2.27E-07		9.81E-01

		2.27E-07		0.919		2.27E-07		9.79E-01

		2.27E-07		0.869		2.28E-07		9.81E-01

		2.28E-07		0.883		2.28E-07		9.85E-01

		2.28E-07		0.907		2.28E-07		9.93E-01

		2.28E-07		0.937		2.29E-07		1.01E+00

		2.29E-07		0.981		2.29E-07		1.01E+00

		2.29E-07		1.003		2.29E-07		1.02E+00

		2.29E-07		1.015		2.30E-07		1.02E+00

		2.30E-07		1.021		2.30E-07		1.01E+00

		2.30E-07		1.025		2.31E-07		1.01E+00

		2.31E-07		1.035		2.31E-07		1.01E+00

		2.31E-07		1.043		2.31E-07		1.01E+00

		2.31E-07		1.047		2.32E-07		1.01E+00

		2.32E-07		1.045		2.32E-07		1.01E+00

		2.32E-07		1.039		2.33E-07		1.01E+00

		2.33E-07		1.035		2.33E-07		1.00E+00

		2.33E-07		1.031		2.33E-07		1.00E+00

		2.33E-07		1.029		2.34E-07		1.00E+00

		2.34E-07		1.027		2.34E-07		1.00E+00

		2.34E-07		1.023		2.35E-07		1.00E+00

		2.35E-07		1.019		2.35E-07		9.99E-01

		2.35E-07		1.025		2.35E-07		9.99E-01

		2.35E-07		1.019		2.36E-07		1.00E+00

		2.36E-07		1.009		2.36E-07		1.00E+00

		2.36E-07		1.011		2.37E-07		9.99E-01

		2.37E-07		1.007		2.37E-07		9.99E-01

		2.37E-07		1.005		2.37E-07		1.00E+00

		2.37E-07		1.007		2.38E-07		1.00E+00

		2.38E-07		1.003		2.38E-07		9.99E-01

		2.38E-07		1.001		2.38E-07		1.00E+00

		2.38E-07		1.001		2.39E-07		9.93E-01

		2.39E-07		0.999		2.39E-07		9.83E-01

		2.39E-07		0.985		2.40E-07		9.75E-01

		2.40E-07		0.973		2.40E-07		9.67E-01

		2.40E-07		0.969		2.40E-07		9.69E-01

		2.40E-07		1.033		2.41E-07		9.71E-01

		2.41E-07		1.013		2.41E-07		9.77E-01

		2.41E-07		1.013		2.42E-07		9.87E-01

		2.42E-07		1.013		2.42E-07		1.00E+00

		2.42E-07		1.005		2.42E-07		1.01E+00

		2.42E-07		1.005		2.43E-07		1.02E+00

		2.43E-07		1.013		2.43E-07		1.02E+00

		2.43E-07		1.013		2.44E-07		1.03E+00

		2.44E-07		1.019		2.44E-07		1.04E+00

		2.44E-07		1.017		2.44E-07		1.04E+00

		2.44E-07		1.019		2.45E-07		1.05E+00

		2.45E-07		1.023		2.45E-07		1.04E+00

		2.45E-07		1.023		2.46E-07		1.04E+00

		2.46E-07		1.025		2.46E-07		1.03E+00

		2.46E-07		1.017		2.46E-07		1.01E+00

		2.46E-07		1.001		2.47E-07		1.00E+00

		2.47E-07		0.999		2.47E-07		9.97E-01

		2.47E-07		1.001		2.47E-07		9.99E-01

		2.47E-07		1.007		2.48E-07		1.00E+00

		2.48E-07		1.017		2.48E-07		1.01E+00

		2.48E-07		1.019		2.49E-07		1.01E+00

		2.49E-07		1.019		2.49E-07		1.01E+00

		2.49E-07		1.015		2.49E-07		1.01E+00

		2.49E-07		1.007		2.50E-07		1.01E+00

		2.50E-07		1.005		2.50E-07		1.01E+00

		2.50E-07		1.007		2.51E-07		1.01E+00

		2.51E-07		1.009		2.51E-07		1.02E+00

		2.51E-07		1.013		2.51E-07		1.01E+00

		2.51E-07		1.013		2.52E-07		1.01E+00

		2.52E-07		1.013		2.52E-07		1.01E+00

		2.52E-07		1.011		2.53E-07		1.01E+00

		2.53E-07		1.011		2.53E-07		1.01E+00

		2.53E-07		1.009		2.53E-07		1.01E+00

		2.53E-07		1.011		2.54E-07		1.01E+00

		2.54E-07		1.009		2.54E-07		1.01E+00

		2.54E-07		1.009		2.55E-07		1.01E+00

		2.55E-07		1.011		2.55E-07		1.01E+00

		2.55E-07		1.011		2.55E-07		1.01E+00

		2.55E-07		1.009		2.56E-07		1.01E+00

		2.56E-07		1.011		2.56E-07		1.01E+00

		2.56E-07		1.009		2.56E-07		1.01E+00

		2.56E-07		1.007		2.57E-07		1.01E+00

		2.57E-07		1.007		2.57E-07		1.01E+00

		2.57E-07		1.007		2.58E-07		1.01E+00

		2.58E-07		1.009		2.58E-07		1.01E+00

		2.58E-07		1.009		2.58E-07		1.01E+00

		2.58E-07		1.007		2.59E-07		1.01E+00

		2.59E-07		1.007		2.59E-07		1.01E+00

		2.59E-07		1.005		2.60E-07		1.01E+00

		2.60E-07		1.007		2.60E-07		1.01E+00

		2.60E-07		1.005		2.60E-07		1.01E+00

		2.60E-07		1.005		2.61E-07		1.01E+00

		2.61E-07		1.007		2.61E-07		1.01E+00

		2.61E-07		1.005		2.62E-07		1.01E+00

		2.62E-07		1.005		2.62E-07		1.01E+00

		2.62E-07		1.005		2.62E-07		1.01E+00

		2.62E-07		1.005		2.63E-07		1.01E+00

		2.63E-07		1.005		2.63E-07		1.01E+00

		2.63E-07		1.005		2.64E-07		1.01E+00

		2.64E-07		1.005		2.64E-07		1.01E+00

		2.64E-07		1.005		2.64E-07		1.01E+00

		2.64E-07		1.003		2.65E-07		1.01E+00

		2.65E-07		1.003		2.65E-07		1.01E+00

		2.65E-07		1.003		2.65E-07		1.01E+00

		2.65E-07		1.003		2.66E-07		1.01E+00

		2.66E-07		1.003		2.66E-07		1.01E+00

		2.66E-07		1.001		2.67E-07		1.01E+00

		2.67E-07		1.003		2.67E-07		1.01E+00

		2.67E-07		1.003		2.67E-07		1.01E+00

		2.67E-07		1.003		2.68E-07		1.01E+00

		2.68E-07		1.003		2.68E-07		1.01E+00

		2.68E-07		1.001		2.69E-07		1.01E+00

		2.69E-07		1.003		2.69E-07		1.01E+00

		2.69E-07		1.001		2.69E-07		1.01E+00

		2.69E-07		1.001		2.70E-07		1.01E+00

		2.70E-07		1.001		2.70E-07		1.01E+00

		2.70E-07		1.001		2.71E-07		1.01E+00

		2.71E-07		1.001		2.71E-07		1.01E+00

		2.71E-07		1.003		2.71E-07		1.01E+00

		2.71E-07		1.001		2.72E-07		1.01E+00

		2.72E-07		1.001		2.72E-07		1.01E+00

		2.72E-07		1.001		2.73E-07		1.01E+00

		2.73E-07		1.001		2.73E-07		1.01E+00

		2.73E-07		1.003		2.73E-07		1.01E+00

		2.73E-07		1.001		2.74E-07		1.01E+00

		2.74E-07		1.001		2.74E-07		1.01E+00

		2.74E-07		1.003		2.74E-07		1.01E+00

		2.74E-07		1.001		2.75E-07		1.01E+00

		2.75E-07		1.001		2.75E-07		1.01E+00

		2.75E-07		1.003		2.76E-07		1.01E+00

		2.76E-07		1.001		2.76E-07		1.01E+00

		2.76E-07		1.003		2.76E-07		1.01E+00

		2.76E-07		1.003		2.77E-07		1.01E+00

		2.77E-07		1.003		2.77E-07		1.01E+00

		2.77E-07		1.001		2.78E-07		1.01E+00

		2.78E-07		1.003		2.78E-07		1.01E+00

		2.78E-07		1.003		2.78E-07		1.01E+00

		2.78E-07		1.003		2.79E-07		1.01E+00

		2.79E-07		1.003		2.79E-07		1.01E+00

		2.79E-07		1.003		2.80E-07		1.01E+00

		2.80E-07		1.003		2.80E-07		1.01E+00

		2.80E-07		1.003		2.80E-07		1.00E+00

		2.80E-07		1.003		2.81E-07		1.01E+00

		2.81E-07		1.003		2.81E-07		1.01E+00

		2.81E-07		1.003		2.82E-07		1.01E+00

		2.82E-07		1.005		2.82E-07		1.01E+00

		2.82E-07		1.005		2.82E-07		1.00E+00

		2.82E-07		1.003		2.83E-07		1.00E+00

		2.83E-07		1.003
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