5.Effect of charge up: Appendix

[image: image1.wmf] 

 

SWA 61457 0069: 

Bias Resistance vs strip # 

Vbias >> Vdep

0.0E+00

1.0E+06

2.0E+06

-250

-200

-150

-100

-50

0

50

100

150

200

250

strip # (from D250 to U250)

 Bias Reistance (Ohm)




A diagnostic test of charge up effect is the measurements of both bias resistance and interstrip capacitance since the charge may short a number of strips and degrade their isolation. Four detectors have been tested before irradiation: sensor No.69 is easier to charge up compared to other sensors although the testing does not differ. The measurements performed on this sensor seem to reveal different surface effects: Fig.I and Fig.II show the results. Actually, it can be noted that the region at low bias resistance (D200) differs from the one with irregular interstrip capacitance (U100-U200).

Fig.I. Purdue results. BEFORE IRRADIATION Bias resistance versus strip number 
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Fig.II Purdue results. BEFORE IRRADIATION Interstrip capacitance versus strip number 

The drop in the value of bias resistance can be explained by positive charge trapped in the silicon dioxide (see Tsukuba results). The observed patter of the interstrip capacitance is not related to any irregular behavior versus bias voltage.

After irradiation, the bias resistance measurements have been repeated and no irregular values are measured anymore (Fig.III). We may assume that the positive charge trapped in the silicon dioxide decays in time because: 

-generated electrons tunnel through the potential barrier and recombine the vacancies (tunnel annealing); 

-vacancies are emitted from traps  and move into the valence band (thermal annealing). 
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Fig.III Purdue results. AFTER IRRADIATION Bias resistance versus strip number

The interstrip capacitance measurements after irradiation are performed with three different set-ups: the sensor is either located on the chuck (both room temperature and T=12C) or inside the environmental chamber (T=-25C). Fig.IV shows that the interstrip capacitance has a value higher than the pre-irradiation value at voltage Vbias<400V; besides its behavior versus bias voltage does not follow the expected pattern. This effect is detected on sensor No.63 and No.69; it is not observed on sensor No.60. 

The interstrip isolation decreases after irradiation due to interface state generation; nevertheless, we expect the interstrip capacitance to reach the pre-irradiation value at V(Vdep(130V.  The observed discrepancy might be explained assuming that oxigen vacancies (hole traps) are generated when the Si-Si bond breaks (mostly at the interface where the bonds are weak).

. 
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61 Before  IRR Room T AC=1V

63 After IRR T = 12C  AC=5V  

69 After IRR&ANN Room T AC=5V 

69 After IRR&ANN T= -25C AC=1V 


Fig.IV Purdue results. AFTER IRRADIATION Interstrip capacitance versus bias voltage 

Since the defects inducing the irregular behavior of the capacitance don’t affect the bias resistance value, different impurities inside the silicon dioxide have to be assumed. 

The capacitance measurements have been repeated one month later (the sensors are kept at temperature T=-7C except when testing). The results are shown in Fig.V. 
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Fig.V Purdue results. Interstrip capacitance versus bias voltage

The interstrip capacitance follows now our expectations: this reveals that the charge decays in time. Further studies are needed in order to better understand the behavior of impurities under radiation, nevertheless these tests prove the detectors to be radiation hard up to =1.4 *1014 1MeV eq-n.
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SWA 61457 0069: Interstrip Capacitance vs strip # 

f =1MHz & AC Voltage = 1V ; Bias Voltage 300V
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63 After IRR T = 12C  AC=5V  
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		220		1.58E-12		2.95E-12		3.28E-12		2.38E-07										330		4.08E-12		4.07E-12		4.18E-12		2.68E-03				220		8.65E-12		8.00E-12		9.07E-12		4.83E-03				220		1.34E-11		9.71E-12		8.41E-12		4.50E-03				220		1.07E-11		8.39E-12		7.77E-12		4.79E-05

		240		1.53E-12		2.94E-12		3.27E-12		2.51E-07										360		3.97E-12		3.95E-12		4.06E-12		2.70E-03				240		8.50E-12		7.84E-12		8.92E-12		4.95E-03				240		1.34E-11		9.68E-12		8.37E-12		4.60E-03				240		1.04E-11		8.12E-12		7.60E-12		4.84E-05

		260		1.45E-12		2.91E-12		3.26E-12		2.45E-07										390		3.89E-12		3.86E-12		3.95E-12		2.73E-03				260		8.32E-12		7.66E-12		8.74E-12		5.05E-03				260		1.33E-11		9.59E-12		8.28E-12		4.68E-03				260		1.04E-11		8.05E-12		7.53E-12		4.88E-05

		280		1.43E-12		2.90E-12		3.24E-12		2.65E-07										420		3.83E-12		3.77E-12		3.85E-12		2.77E-03				280		8.11E-12		7.46E-12		8.52E-12		5.15E-03				280		1.31E-11		9.41E-12		8.12E-12		4.74E-03				280		9.94E-12		7.88E-12		7.33E-12		4.91E-05

		300		1.46E-12		2.89E-12		3.24E-12		2.84E-07										450		3.77E-12		3.70E-12		3.77E-12		2.79E-03				300		7.85E-12		7.23E-12		8.30E-12		5.24E-03				300		1.28E-11		9.18E-12		7.92E-12		4.80E-03				300		9.55E-12		7.66E-12		7.27E-12		4.94E-05

		320		1.46E-12		2.86E-12		3.23E-12		3.29E-07										480		3.71E-12		3.63E-12		3.69E-12		2.83E-03				320		7.54E-12		6.97E-12		8.04E-12		5.33E-03				320		1.24E-11		8.86E-12		7.64E-12		4.86E-03				320		8.73E-12		7.53E-12		6.99E-12		4.96E-05

		340		1.45E-12		2.84E-12		3.23E-12		3.33E-07										510		3.67E-12		3.57E-12		3.62E-12		2.87E-03				340		7.16E-12		6.65E-12		7.75E-12		5.43E-03				340		1.18E-11		8.43E-12		7.24E-12		4.91E-03				340		7.97E-12		6.82E-12		6.82E-12		4.99E-05

		360		1.43E-12		2.81E-12		3.22E-12		3.57E-07										540		3.63E-12		3.52E-12		3.56E-12		2.93E-03				360		6.64E-12		6.23E-12		7.38E-12		5.53E-03				360		1.09E-11		7.75E-12		6.67E-12		4.96E-03				360		7.07E-12		6.73E-12		6.71E-12		5.00E-05

		380		1.40E-12		2.78E-12		3.21E-12		4.40E-07										570		3.59E-12		3.47E-12		3.50E-12		3.00E-03				380		5.89E-12		5.68E-12		6.90E-12		5.63E-03				380		9.20E-12		6.50E-12		5.68E-12		5.01E-03				380		7.02E-12		6.25E-12		6.33E-12		5.03E-05

		400		1.32E-12		2.75E-12		3.21E-12		4.06E-07										600		3.57E-12		3.43E-12		3.46E-12		3.14E-03				400		4.73E-12		4.91E-12		6.29E-12		5.74E-03				400		7.14E-12		5.32E-12		4.81E-12		5.06E-03				400		5.92E-12		5.69E-12		6.01E-12		5.05E-05

		420		1.34E-12		2.70E-12		3.20E-12		4.39E-07										630		3.54E-12		3.40E-12		3.42E-12		3.21E-03				420		3.75E-12		4.11E-12		5.58E-12		5.85E-03				420		4.19E-12		3.89E-12		3.86E-12		5.11E-03				420		5.46E-12		5.29E-12		5.85E-12		5.08E-05

		440		1.28E-12		2.65E-12		3.20E-12		5.29E-07										660		3.52E-12		3.37E-12		3.39E-12		3.23E-03				440		3.53E-12		3.81E-12		5.23E-12		5.96E-03				440		3.16E-12		3.22E-12		3.30E-12		5.16E-03				440		4.96E-12		5.04E-12		5.20E-12		5.11E-05

		460		1.25E-12		2.58E-12		3.20E-12		5.48E-07										690		3.51E-12		3.35E-12		3.36E-12		3.35E-03				460		3.51E-12		3.78E-12		5.19E-12		6.09E-03				460		3.16E-12		3.20E-12		3.27E-12		5.21E-03				460		4.61E-12		4.69E-12		4.92E-12		5.14E-05

		480		1.26E-12		2.50E-12		3.19E-12		5.54E-07										720		3.50E-12		3.33E-12		3.34E-12		3.38E-03				480		3.50E-12		3.77E-12		5.18E-12		6.22E-03				480		3.15E-12		3.20E-12		3.27E-12		5.26E-03				480		4.57E-12		4.56E-12		4.73E-12		5.17E-05

		500		1.14E-12		2.40E-12		3.19E-12		6.30E-07										750		3.50E-12		3.32E-12		3.33E-12		3.43E-03				500		3.50E-12		3.77E-12		5.17E-12		6.36E-03				500		3.16E-12		3.19E-12		3.27E-12		5.32E-03				500		4.50E-12		4.52E-12		4.69E-12		5.20E-05

		520		1.03E-12		2.33E-12		3.19E-12		6.51E-07										780		3.50E-12		3.32E-12		3.32E-12		3.46E-03				520		3.49E-12		3.76E-12		5.16E-12		6.51E-03				520		3.15E-12		3.19E-12		3.27E-12		5.41E-03				520		4.44E-12		4.47E-12		4.67E-12		5.22E-05

		540		1.09E-12		2.26E-12		3.19E-12		6.17E-07										810		3.50E-12		3.31E-12		3.31E-12		3.58E-03				540		3.48E-12		3.75E-12		5.16E-12		6.68E-03				540		3.15E-12		3.19E-12		3.26E-12		5.50E-03				540		4.39E-12		4.46E-12		4.66E-12		5.25E-05

		560		8.68E-13		2.17E-12		3.18E-12		7.09E-07										840		3.50E-12		3.31E-12		3.30E-12		3.68E-03				560		3.48E-12		3.75E-12		5.15E-12		6.85E-03				560		3.14E-12		3.19E-12		3.27E-12		5.57E-03				560		4.35E-12		4.43E-12		4.63E-12		5.30E-05

		580		8.72E-13		2.11E-12		3.17E-12		6.63E-07										870		3.50E-12		3.31E-12		3.30E-12		3.89E-03				580		3.47E-12		3.74E-12		5.14E-12		7.01E-03				580		3.16E-12		3.20E-12		3.27E-12		5.69E-03				580		4.29E-12		4.40E-12		4.61E-12		6.10E-05

		600		7.39E-13		2.02E-12		3.18E-12		7.42E-07										900		3.51E-12		3.30E-12		3.30E-12		4.14E-03				600		3.47E-12		3.73E-12		5.14E-12		7.21E-03				600		3.20E-12		3.23E-12		3.29E-12		5.82E-03				600		4.27E-12		4.38E-12		4.60E-12		9.44E-05

		620		6.89E-13		1.95E-12		3.18E-12		7.11E-07										930		3.52E-12		3.31E-12		3.30E-12		4.33E-03				620		3.46E-12		3.73E-12		5.13E-12		7.42E-03				620		3.26E-12		3.27E-12		3.32E-12		5.96E-03				620		4.25E-12		4.38E-12		4.59E-12		1.46E-04

		640		2.90E-13		1.90E-12		3.17E-12		7.84E-07										960		3.53E-12		3.31E-12		3.30E-12		4.74E-03				640		3.46E-12		3.73E-12		5.12E-12		7.64E-03				640		3.33E-12		3.31E-12		3.37E-12		6.12E-03				640		4.24E-12		4.36E-12		4.59E-12		2.11E-04

		660		4.85E-13		1.87E-12		3.16E-12		7.69E-07										990		3.53E-12		3.31E-12		3.29E-12		4.92E-03				660		3.46E-12		3.72E-12		5.12E-12		7.88E-03				660		3.40E-12		3.39E-12		3.43E-12		6.29E-03				660		4.23E-12		4.35E-12		4.57E-12		2.98E-04

		680		2.98E-13		1.84E-12		3.17E-12		7.82E-07																						680		3.45E-12		3.72E-12		5.12E-12		8.15E-03				680		3.47E-12		3.45E-12		3.49E-12		6.46E-03				680		4.21E-12		4.35E-12		4.57E-12		4.11E-04

		700		1.96E-13		1.81E-12		3.15E-12		7.96E-07																						700		3.45E-12		3.72E-12		5.11E-12		8.43E-03				700		3.53E-12		3.49E-12		3.53E-12		6.62E-03				700		4.20E-12		4.33E-12		4.55E-12		5.79E-04

		720		1.49E-13		1.78E-12		3.16E-12		8.22E-07																						720		3.44E-12		3.71E-12		5.11E-12		8.74E-03				720		3.59E-12		3.52E-12		3.57E-12		6.78E-03				720		4.18E-12		4.32E-12		4.53E-12		8.60E-04

		740		7.81E-14		1.80E-12		3.16E-12		8.37E-07																						740		3.44E-12		3.70E-12		5.10E-12		9.14E-03				740		3.61E-12		3.57E-12		3.60E-12		6.96E-03				740		4.19E-12		4.32E-12		4.53E-12		1.37E-03

		760		8.17E-14		1.80E-12		3.15E-12		8.63E-07																						760		3.43E-12		3.69E-12		5.09E-12		9.52E-03				760		3.64E-12		3.59E-12		3.63E-12		7.14E-03				760		4.27E-12		4.39E-12		4.62E-12		2.00E-03

		780		1.19E-13		1.78E-12		3.15E-12		9.42E-07																						780		3.43E-12		3.68E-12		5.09E-12		9.93E-03				780		3.66E-12		3.62E-12		3.64E-12		7.35E-03				780		4.46E-12		4.60E-12		4.83E-12		2.00E-03

		800		1.05E-13		1.79E-12		3.15E-12		9.71E-07																						800		3.42E-12		3.68E-12		5.08E-12		1.00E-02				800		3.68E-12		3.62E-12		3.66E-12		7.55E-03				800		5.58E-12		5.06E-12		4.96E-12		2.00E-03

		820		2.34E-13		1.78E-12		3.15E-12		9.81E-07																						820		3.42E-12		3.68E-12		5.08E-12		1.00E-02				820		3.71E-12		3.63E-12		3.66E-12		7.80E-03				820		5.92E-12		4.51E-12		4.86E-12		2.00E-03

		840		1.85E-13		1.79E-12		3.15E-12		1.03E-06																						840		3.41E-12		3.67E-12		5.08E-12		1.00E-02				840		3.72E-12		3.64E-12		3.71E-12		8.17E-03				840		5.03E-12		4.28E-12		4.70E-12		2.00E-03

		860		2.11E-13		1.79E-12		3.15E-12		1.06E-06																						860		3.41E-12		3.68E-12		5.08E-12		1.00E-02				860		3.77E-12		3.66E-12		3.68E-12		8.38E-03				860		4.54E-12		3.94E-12		4.66E-12		2.00E-03

		880		2.43E-14		1.78E-12		3.15E-12		1.09E-06																						880		3.42E-12		3.68E-12		5.08E-12		1.00E-02				880		3.77E-12		3.65E-12		3.67E-12		8.67E-03				880		4.52E-12		3.79E-12		4.67E-12		2.00E-03

		900		8.49E-14		1.78E-12		3.15E-12		1.12E-06																						900		3.42E-12		3.68E-12		5.08E-12		1.00E-02				900		3.77E-12		3.65E-12		3.67E-12		9.00E-03				900		4.53E-12		3.66E-12		4.65E-12		2.00E-03

		920		1.29E-13		1.80E-12		3.14E-12		1.15E-06																						920		3.42E-12		3.68E-12		5.08E-12		1.00E-02				920		3.34E-12		3.41E-12		3.46E-12		1.00E-02				920		4.47E-12		4.45E-12		4.65E-12		2.00E-03

		940		9.98E-14		1.79E-12		3.15E-12		1.19E-06																						940		3.42E-12		3.68E-12		5.09E-12		1.00E-02				940		3.70E-12		3.20E-12		3.78E-12		1.00E-02				940		4.45E-12		4.47E-12		4.64E-12		2.00E-03

		960		2.11E-13		1.78E-12		3.15E-12		1.52E-06																																		960		3.88E-12		3.60E-12		3.92E-12		1.00E-02				960		4.46E-12		4.45E-12		4.62E-12		2.00E-03

		980		-1.91E-13		1.79E-12		3.14E-12		4.17E-04																																		980		3.24E-12		3.49E-12		3.71E-12		1.00E-02				980		4.43E-12		4.45E-12		4.61E-12		2.00E-03

		1000		-1.80E-14		1.78E-12		3.15E-12		3.27E-04																																		1000		3.83E-12		3.68E-12		3.78E-12		1.00E-02				1000		4.40E-12		4.45E-12		4.62E-12		2.00E-03
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After Irradiation
Depletion Voltage 
sensor 63 V = 130V
sensor 60 V = 128V

Before Irradiation 
sensor 63 Cint = 3.17 +/- 0.01 pF 
sensor 60 Cint = 3.46 +/- 0.17 pF

After Irradiation
 sensor 63 3.3 pF
sensor 60 3.4 pF

sensor 63 U250

sensor 63 D120

sensor 60 U256

Bias Voltage (V)

Interstrip capacitance (F)

Interstrip Capacitance vs Bias Voltage 
after irradiation T=14C 
  f=1MHz & AC signal = 5V
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69 _Leak_time_2

		63                  !  Detector label												63                  !  Detector label												63                  !  Detector label												60                  !  Detector label

		!  Manufacturer												!  Manufacturer												!  Manufacturer												!  Manufacturer

		!  Layer and Side												!  Layer and Side												!  Layer and Side												!  Layer and Side

		12/16/02            !  Date of measurement												12/16/02            !  Date of measurement												12/16/02            !  Date of measurement												12/13/02            !  Date of measurement

		6:51 PM             !  Measurement time												4:55 PM             !  Measurement time												7:22 PM             !  Measurement time												2:55 PM             !  Measurement time

		13                 !  Temperature (C)												13                 !  Temperature (C)												16             !  Temperature (C)												14                  !  Temperature (C)

		!  Humidity (%)												!  Humidity (%)												!  Humidity (%)												!  Humidity (%)

		!  Bias Voltage (Volt)												!  Bias Voltage (Volt)												!  Bias Voltage (Volt)												!  Bias Voltage (Volt)

		0                   !  Radiation (Rad)												0                   !  Radiation (Rad)												0                   !  Radiation (Rad)												0                   !  Radiation (Rad)

		!  Measurement done by												!  Measurement done by												!  Measurement done by												!  Measurement done by

		Purdue              !  Measurement Location												Purdue              !  Measurement Location												Purdue              !  Measurement Location												Purdue              !  Measurement Location

		!  Frequency (kHz)/Strip Number												!  Frequency (kHz)/Strip Number												!  Frequency (kHz)/Strip Number												!  Frequency (kHz)/Strip Number

		Comment : after IRR     f=100k, 500k, 1M    AC =5V												Comment : after IRR     f=100k, 500k, 1M    AC =5V												Comment : after IRR     f=100k, 500k, 1M    AC =5V												Comment : 100k, 500k, 1M     AC =5V								U256

		cold chuck (pump)              U250												cold chuck (pump)              D120												cold chuck (pump)              U256

		1		7.17E-12		5.75E-12		6.18E-12		2.90E-04				1		6.82E-12		5.76E-12		6.31E-12		2.76E-04				1		8.14E-12		5.28E-12		5.33E-12		2.93E-04				0		7.63E-12		5.85E-12		6.31E-12		-3.06E-07

		11		5.59E-12		5.03E-12		5.39E-12		9.78E-04				11		5.42E-12		4.96E-12		5.27E-12		9.12E-04				11		6.38E-12		4.58E-12		4.36E-12		1.00E-03				20		5.60E-12		5.27E-12		5.62E-12		1.41E-03

		21		5.32E-12		4.71E-12		4.97E-12		1.35E-03				21		4.92E-12		4.60E-12		4.84E-12		1.26E-03				21		5.95E-12		4.40E-12		4.14E-12		1.39E-03				40		5.35E-12		5.07E-12		5.37E-12		2.00E-03

		31		5.22E-12		4.55E-12		4.75E-12		1.64E-03				31		4.64E-12		4.42E-12		4.65E-12		1.53E-03				31		5.74E-12		4.36E-12		4.10E-12		1.69E-03				60		5.32E-12		5.00E-12		5.29E-12		2.40E-03

		41		5.19E-12		4.46E-12		4.63E-12		1.87E-03				41		4.51E-12		4.33E-12		4.55E-12		1.75E-03				41		5.69E-12		4.33E-12		4.08E-12		1.94E-03				80		5.31E-12		4.97E-12		5.26E-12		2.65E-03

		51		5.17E-12		4.41E-12		4.56E-12		2.06E-03				51		4.43E-12		4.27E-12		4.49E-12		1.94E-03				51		5.63E-12		4.31E-12		4.07E-12		2.15E-03				100		5.29E-12		4.95E-12		5.23E-12		2.80E-03

		61		5.16E-12		4.37E-12		4.51E-12		2.22E-03				61		4.37E-12		4.22E-12		4.44E-12		2.09E-03				61		5.61E-12		4.30E-12		4.06E-12		2.31E-03				120		5.23E-12		4.89E-12		5.18E-12		2.90E-03

		71		5.13E-12		4.35E-12		4.48E-12		2.34E-03				71		4.31E-12		4.20E-12		4.41E-12		2.20E-03				71		5.59E-12		4.29E-12		4.05E-12		2.45E-03				140		5.08E-12		4.78E-12		5.05E-12		2.98E-03

		81		5.13E-12		4.33E-12		4.46E-12		2.43E-03				81		4.27E-12		4.17E-12		4.40E-12		2.29E-03				81		5.58E-12		4.27E-12		4.04E-12		2.55E-03				160		4.84E-12		4.54E-12		4.79E-12		3.04E-03

		91		5.10E-12		4.32E-12		4.45E-12		2.50E-03				91		4.24E-12		4.16E-12		4.39E-12		2.36E-03				91		5.55E-12		4.26E-12		4.03E-12		2.64E-03				180		4.58E-12		4.27E-12		4.48E-12		3.09E-03

		101		5.07E-12		4.30E-12		4.43E-12		2.56E-03				101		4.20E-12		4.15E-12		4.37E-12		2.42E-03				101		5.52E-12		4.23E-12		4.02E-12		2.71E-03				200		4.30E-12		4.02E-12		4.21E-12		3.12E-03

		111		5.08E-12		4.29E-12		4.42E-12		2.60E-03				111		4.18E-12		4.13E-12		4.36E-12		2.47E-03				111		5.46E-12		4.21E-12		4.00E-12		2.77E-03				220		4.11E-12		3.85E-12		4.02E-12		3.15E-03

		121		5.02E-12		4.27E-12		4.39E-12		2.65E-03				121		4.14E-12		4.11E-12		4.34E-12		2.52E-03				121		5.41E-12		4.17E-12		3.97E-12		2.83E-03				240		3.95E-12		3.73E-12		3.89E-12		3.18E-03

		131		4.97E-12		4.22E-12		4.35E-12		2.68E-03				131		4.11E-12		4.09E-12		4.31E-12		2.55E-03				131		5.33E-12		4.11E-12		3.93E-12		2.89E-03				260		3.82E-12		3.63E-12		3.79E-12		3.21E-03

		141		4.90E-12		4.17E-12		4.29E-12		2.72E-03				141		4.06E-12		4.06E-12		4.27E-12		2.59E-03				141		5.24E-12		4.05E-12		3.87E-12		2.94E-03				280		3.74E-12		3.56E-12		3.72E-12		3.24E-03

		151		4.78E-12		4.09E-12		4.22E-12		2.75E-03				151		3.99E-12		4.01E-12		4.22E-12		2.62E-03				151		5.12E-12		3.96E-12		3.79E-12		2.99E-03				300		3.65E-12		3.51E-12		3.66E-12		3.27E-03

		161		4.66E-12		4.01E-12		4.15E-12		2.78E-03				161		3.93E-12		3.96E-12		4.17E-12		2.65E-03				161		4.98E-12		3.84E-12		3.69E-12		3.04E-03				320		3.61E-12		3.46E-12		3.62E-12		3.29E-03

		171		4.51E-12		3.93E-12		4.07E-12		2.80E-03				171		3.87E-12		3.91E-12		4.11E-12		2.67E-03				171		4.74E-12		3.64E-12		3.56E-12		3.08E-03				340		3.53E-12		3.42E-12		3.59E-12		3.31E-03

		181		4.37E-12		3.86E-12		4.01E-12		2.83E-03				181		3.82E-12		3.86E-12		4.06E-12		2.70E-03				181		4.45E-12		3.47E-12		3.46E-12		3.13E-03				360		3.48E-12		3.40E-12		3.56E-12		3.34E-03

		191		4.23E-12		3.80E-12		3.95E-12		2.85E-03				191		3.75E-12		3.81E-12		4.01E-12		2.72E-03				191		4.21E-12		3.36E-12		3.40E-12		3.17E-03				380		3.46E-12		3.38E-12		3.53E-12		3.36E-03

		201		4.11E-12		3.75E-12		3.90E-12		2.88E-03				201		3.71E-12		3.76E-12		3.96E-12		2.75E-03				201		4.01E-12		3.28E-12		3.35E-12		3.22E-03				400		3.39E-12		3.36E-12		3.51E-12		3.39E-03

		211		4.03E-12		3.70E-12		3.85E-12		2.90E-03				211		3.67E-12		3.72E-12		3.91E-12		2.77E-03				211		3.82E-12		3.22E-12		3.31E-12		3.26E-03				420		3.38E-12		3.34E-12		3.50E-12		3.41E-03

		221		3.95E-12		3.66E-12		3.81E-12		2.92E-03				221		3.62E-12		3.69E-12		3.87E-12		2.79E-03				221		3.60E-12		3.16E-12		3.28E-12		3.30E-03				440		3.36E-12		3.32E-12		3.49E-12		3.44E-03

		231		3.86E-12		3.62E-12		3.77E-12		2.94E-03				231		3.60E-12		3.65E-12		3.83E-12		2.81E-03				231		3.42E-12		3.12E-12		3.25E-12		3.35E-03				460		3.34E-12		3.31E-12		3.47E-12		3.46E-03

		241		3.80E-12		3.59E-12		3.74E-12		2.97E-03				241		3.53E-12		3.62E-12		3.80E-12		2.84E-03				241		3.28E-12		3.09E-12		3.22E-12		3.39E-03				480		3.31E-12		3.30E-12		3.46E-12		3.49E-03

		251		3.74E-12		3.55E-12		3.71E-12		2.99E-03				251		3.51E-12		3.59E-12		3.77E-12		2.86E-03				251		3.18E-12		3.06E-12		3.20E-12		3.44E-03				500		3.29E-12		3.29E-12		3.45E-12		3.51E-03

		261		3.70E-12		3.53E-12		3.68E-12		3.01E-03				261		3.50E-12		3.56E-12		3.74E-12		2.88E-03				261		3.09E-12		3.03E-12		3.19E-12		3.49E-03				520		3.25E-12		3.28E-12		3.44E-12		3.54E-03

		271		3.64E-12		3.50E-12		3.65E-12		3.03E-03				271		3.45E-12		3.53E-12		3.71E-12		2.90E-03				271		3.04E-12		3.02E-12		3.17E-12		3.53E-03				540		3.22E-12		3.26E-12		3.44E-12		3.56E-03

		281		3.60E-12		3.48E-12		3.63E-12		3.06E-03				281		3.43E-12		3.51E-12		3.69E-12		2.93E-03				281		3.00E-12		3.00E-12		3.15E-12		3.58E-03				560		3.23E-12		3.26E-12		3.43E-12		3.59E-03

		291		3.57E-12		3.45E-12		3.61E-12		3.08E-03				291		3.41E-12		3.49E-12		3.67E-12		2.95E-03				291		2.96E-12		2.99E-12		3.14E-12		3.63E-03				580		3.22E-12		3.25E-12		3.42E-12		3.62E-03

		301		3.53E-12		3.44E-12		3.59E-12		3.11E-03				301		3.37E-12		3.47E-12		3.64E-12		2.97E-03				301		2.94E-12		2.97E-12		3.13E-12		3.68E-03				600		3.20E-12		3.24E-12		3.41E-12		3.64E-03

		311		3.52E-12		3.42E-12		3.58E-12		3.14E-03				311		3.37E-12		3.45E-12		3.62E-12		3.00E-03				311		2.91E-12		2.96E-12		3.12E-12		3.73E-03				620		3.17E-12		3.24E-12		3.41E-12		3.67E-03

		321		3.47E-12		3.40E-12		3.56E-12		3.16E-03				321		3.35E-12		3.44E-12		3.61E-12		3.02E-03				321		2.91E-12		2.96E-12		3.11E-12		3.78E-03				640		3.17E-12		3.24E-12		3.41E-12		3.70E-03

		331		3.42E-12		3.39E-12		3.54E-12		3.20E-03				331		3.34E-12		3.42E-12		3.59E-12		3.05E-03				331		2.90E-12		2.95E-12		3.10E-12		3.83E-03				660		3.16E-12		3.23E-12		3.40E-12		3.73E-03

		341		3.41E-12		3.38E-12		3.53E-12		3.22E-03				341		3.30E-12		3.41E-12		3.58E-12		3.07E-03				341		2.90E-12		2.94E-12		3.09E-12		3.88E-03				680		3.15E-12		3.22E-12		3.40E-12		3.76E-03

		351		3.39E-12		3.36E-12		3.52E-12		3.25E-03				351		3.29E-12		3.39E-12		3.56E-12		3.10E-03				351		2.87E-12		2.93E-12		3.09E-12		3.93E-03				700		3.14E-12		3.22E-12		3.39E-12		3.78E-03

		361		3.35E-12		3.35E-12		3.51E-12		3.27E-03				361		3.27E-12		3.38E-12		3.55E-12		3.13E-03				361		2.86E-12		2.92E-12		3.08E-12		3.98E-03				720		3.13E-12		3.22E-12		3.39E-12		3.81E-03

		371		3.33E-12		3.34E-12		3.50E-12		3.30E-03				371		3.26E-12		3.37E-12		3.54E-12		3.16E-03				371		2.86E-12		2.91E-12		3.07E-12		4.03E-03				740		3.12E-12		3.21E-12		3.39E-12		3.84E-03

		381		3.31E-12		3.33E-12		3.49E-12		3.33E-03				381		3.25E-12		3.36E-12		3.53E-12		3.19E-03				381		2.82E-12		2.91E-12		3.07E-12		4.09E-03				760		3.12E-12		3.20E-12		3.38E-12		3.87E-03

		391		3.30E-12		3.32E-12		3.48E-12		3.37E-03				391		3.26E-12		3.35E-12		3.52E-12		3.22E-03				391		2.83E-12		2.91E-12		3.06E-12		4.14E-03				780		3.11E-12		3.21E-12		3.38E-12		3.90E-03

		401		3.28E-12		3.31E-12		3.47E-12		3.41E-03				401		3.23E-12		3.34E-12		3.51E-12		3.25E-03				401		2.82E-12		2.90E-12		3.05E-12		4.20E-03				800		3.12E-12		3.21E-12		3.37E-12		3.94E-03

		411		3.28E-12		3.30E-12		3.46E-12		3.44E-03				411		3.23E-12		3.33E-12		3.50E-12		3.28E-03				411		2.81E-12		2.89E-12		3.05E-12		4.25E-03				820		3.11E-12		3.21E-12		3.38E-12		3.97E-03

		421		3.26E-12		3.30E-12		3.46E-12		3.47E-03				421		3.20E-12		3.32E-12		3.49E-12		3.31E-03				421		2.81E-12		2.88E-12		3.04E-12		4.30E-03				840		3.09E-12		3.20E-12		3.37E-12		4.00E-03

		431		3.25E-12		3.29E-12		3.45E-12		3.51E-03				431		3.21E-12		3.31E-12		3.48E-12		3.34E-03				431		2.79E-12		2.88E-12		3.04E-12		4.36E-03				860		3.08E-12		3.20E-12		3.37E-12		4.03E-03

		441		3.23E-12		3.28E-12		3.44E-12		3.55E-03				441		3.18E-12		3.30E-12		3.47E-12		3.38E-03				441		2.80E-12		2.88E-12		3.03E-12		4.41E-03				880		3.10E-12		3.19E-12		3.37E-12		4.07E-03

		451		3.21E-12		3.28E-12		3.44E-12		3.60E-03				451		3.19E-12		3.30E-12		3.46E-12		3.41E-03				451		2.78E-12		2.88E-12		3.03E-12		4.47E-03				900		3.09E-12		3.19E-12		3.37E-12		4.10E-03

		461		3.21E-12		3.27E-12		3.43E-12		3.65E-03				461		3.17E-12		3.29E-12		3.46E-12		3.45E-03				461		2.79E-12		2.87E-12		3.02E-12		4.52E-03				920		3.07E-12		3.19E-12		3.36E-12		4.13E-03

		471		3.21E-12		3.27E-12		3.42E-12		3.69E-03				471		3.15E-12		3.29E-12		3.45E-12		3.49E-03				471		2.75E-12		2.87E-12		3.02E-12		4.57E-03				940		3.05E-12		3.19E-12		3.36E-12		4.17E-03

		481		3.18E-12		3.26E-12		3.42E-12		3.72E-03				481		3.15E-12		3.28E-12		3.45E-12		3.53E-03				481		2.77E-12		2.87E-12		3.02E-12		4.63E-03				960		3.06E-12		3.19E-12		3.36E-12		4.21E-03

		491		3.18E-12		3.25E-12		3.41E-12		3.78E-03				491		3.16E-12		3.28E-12		3.44E-12		3.56E-03				491		2.77E-12		2.86E-12		3.01E-12		4.68E-03				980		3.06E-12		3.18E-12		3.36E-12		4.24E-03

		501		3.18E-12		3.25E-12		3.41E-12		3.84E-03				501		3.14E-12		3.27E-12		3.44E-12		3.61E-03				501		2.76E-12		2.86E-12		3.01E-12		4.73E-03				1000		3.05E-12		3.18E-12		3.36E-12		4.28E-03

		511		3.16E-12		3.24E-12		3.41E-12		3.87E-03				511		3.14E-12		3.26E-12		3.43E-12		3.64E-03				511		2.77E-12		2.86E-12		3.01E-12		4.79E-03

		521		3.16E-12		3.24E-12		3.40E-12		3.93E-03				521		3.14E-12		3.26E-12		3.42E-12		3.68E-03				521		2.74E-12		2.85E-12		3.00E-12		4.84E-03

		531		3.16E-12		3.23E-12		3.40E-12		3.97E-03				531		3.12E-12		3.25E-12		3.42E-12		3.72E-03				531		2.75E-12		2.85E-12		3.00E-12		4.89E-03

		541		3.16E-12		3.23E-12		3.39E-12		4.02E-03				541		3.13E-12		3.25E-12		3.42E-12		3.76E-03				541		2.74E-12		2.85E-12		3.00E-12		4.94E-03

		551		3.15E-12		3.22E-12		3.39E-12		4.08E-03				551		3.12E-12		3.24E-12		3.41E-12		3.80E-03				551		2.75E-12		2.85E-12		3.00E-12		4.99E-03

		561		3.15E-12		3.22E-12		3.39E-12		4.13E-03				561		3.12E-12		3.24E-12		3.40E-12		3.84E-03				561		2.74E-12		2.84E-12		2.99E-12		5.04E-03

		571		3.12E-12		3.22E-12		3.39E-12		4.17E-03				571		3.12E-12		3.24E-12		3.40E-12		3.89E-03				571		2.73E-12		2.84E-12		2.99E-12		5.09E-03

		581		3.12E-12		3.22E-12		3.38E-12		4.22E-03				581		3.10E-12		3.23E-12		3.40E-12		3.93E-03				581		2.73E-12		2.83E-12		2.99E-12		5.13E-03

		591		3.12E-12		3.22E-12		3.38E-12		4.28E-03				591		3.11E-12		3.23E-12		3.39E-12		3.97E-03				591		2.73E-12		2.83E-12		2.99E-12		5.18E-03

		601		3.10E-12		3.21E-12		3.38E-12		4.34E-03				601		3.08E-12		3.22E-12		3.39E-12		4.01E-03				601		2.72E-12		2.83E-12		2.98E-12		5.23E-03

		611		3.11E-12		3.21E-12		3.37E-12		4.41E-03				611		3.10E-12		3.22E-12		3.39E-12		4.04E-03				611		2.74E-12		2.83E-12		2.98E-12		5.27E-03

		621		3.10E-12		3.21E-12		3.37E-12		4.44E-03				621		3.08E-12		3.22E-12		3.39E-12		4.08E-03				621		2.72E-12		2.83E-12		2.98E-12		5.32E-03

		631		3.11E-12		3.20E-12		3.37E-12		4.50E-03				631		3.08E-12		3.21E-12		3.38E-12		4.12E-03				631		2.73E-12		2.83E-12		2.98E-12		5.37E-03

		641		3.09E-12		3.20E-12		3.37E-12		4.57E-03				641		3.08E-12		3.22E-12		3.38E-12		4.17E-03				641		2.72E-12		2.83E-12		2.98E-12		5.41E-03

		651		3.10E-12		3.20E-12		3.37E-12		4.61E-03				651		3.07E-12		3.21E-12		3.37E-12		4.20E-03				651		2.74E-12		2.83E-12		2.98E-12		5.45E-03

		661		3.10E-12		3.19E-12		3.36E-12		4.65E-03				661		3.07E-12		3.21E-12		3.38E-12		4.24E-03				661		2.71E-12		2.82E-12		2.98E-12		5.49E-03

		671		3.10E-12		3.19E-12		3.36E-12		4.71E-03				671		3.06E-12		3.20E-12		3.37E-12		4.28E-03				671		2.71E-12		2.83E-12		2.97E-12		5.52E-03

		681		3.09E-12		3.19E-12		3.36E-12		4.76E-03				681		3.06E-12		3.20E-12		3.37E-12		4.31E-03				681		2.69E-12		2.82E-12		2.97E-12		5.55E-03

		691		3.09E-12		3.20E-12		3.36E-12		4.81E-03				691		3.05E-12		3.20E-12		3.37E-12		4.35E-03				691		2.70E-12		2.82E-12		2.97E-12		5.59E-03

		701		3.09E-12		3.19E-12		3.36E-12		4.86E-03				701		3.05E-12		3.20E-12		3.36E-12		4.39E-03				701		2.71E-12		2.82E-12		2.97E-12		5.62E-03

		711		3.08E-12		3.19E-12		3.35E-12		4.91E-03				711		3.06E-12		3.19E-12		3.36E-12		4.42E-03				711		2.71E-12		2.81E-12		2.97E-12		5.65E-03

		721		3.07E-12		3.18E-12		3.35E-12		4.97E-03				721		3.04E-12		3.19E-12		3.36E-12		4.45E-03				721		2.70E-12		2.81E-12		2.97E-12		5.69E-03

		731		3.07E-12		3.18E-12		3.35E-12		5.00E-03				731		3.03E-12		3.19E-12		3.36E-12		4.49E-03				731		2.70E-12		2.81E-12		2.97E-12		5.72E-03

		741		3.07E-12		3.18E-12		3.35E-12		5.06E-03				741		3.05E-12		3.18E-12		3.36E-12		4.52E-03				741		2.69E-12		2.81E-12		2.96E-12		5.75E-03

		751		3.08E-12		3.18E-12		3.35E-12		5.10E-03				751		3.04E-12		3.19E-12		3.35E-12		4.55E-03				751		2.69E-12		2.81E-12		2.96E-12		5.78E-03

		761		3.09E-12		3.18E-12		3.35E-12		5.16E-03				761		3.04E-12		3.19E-12		3.35E-12		4.58E-03				761		2.70E-12		2.81E-12		2.96E-12		5.80E-03

		771		3.07E-12		3.18E-12		3.34E-12		5.21E-03				771		3.02E-12		3.18E-12		3.35E-12		4.62E-03				771		2.69E-12		2.81E-12		2.96E-12		5.83E-03

		781		3.08E-12		3.18E-12		3.35E-12		5.26E-03				781		3.03E-12		3.18E-12		3.35E-12		4.65E-03				781		2.69E-12		2.81E-12		2.96E-12		5.86E-03

		791		3.07E-12		3.18E-12		3.34E-12		5.29E-03				791		3.03E-12		3.18E-12		3.35E-12		4.68E-03				791		2.69E-12		2.81E-12		2.96E-12		5.89E-03

		801		3.07E-12		3.18E-12		3.34E-12		5.34E-03				801		3.03E-12		3.18E-12		3.34E-12		4.72E-03				801		2.69E-12		2.81E-12		2.96E-12		5.92E-03

		811		3.07E-12		3.18E-12		3.34E-12		5.38E-03				811		3.03E-12		3.18E-12		3.35E-12		4.76E-03				811		2.69E-12		2.81E-12		2.96E-12		5.95E-03

		821		3.06E-12		3.17E-12		3.34E-12		5.45E-03				821		3.03E-12		3.17E-12		3.34E-12		4.79E-03				821		2.70E-12		2.80E-12		2.96E-12		5.99E-03

		831		3.07E-12		3.17E-12		3.34E-12		5.49E-03				831		3.02E-12		3.18E-12		3.34E-12		4.84E-03				831		2.69E-12		2.80E-12		2.96E-12		6.02E-03

		841		3.06E-12		3.17E-12		3.34E-12		5.54E-03				841		3.02E-12		3.17E-12		3.34E-12		4.87E-03				841		2.68E-12		2.80E-12		2.96E-12		6.05E-03

		851		3.07E-12		3.17E-12		3.33E-12		5.59E-03				851		3.01E-12		3.17E-12		3.34E-12		4.92E-03				851		2.70E-12		2.80E-12		2.95E-12		6.09E-03

		861		3.06E-12		3.17E-12		3.34E-12		5.65E-03				861		3.02E-12		3.17E-12		3.34E-12		4.97E-03				861		2.69E-12		2.80E-12		2.96E-12		6.14E-03

		871		3.06E-12		3.17E-12		3.33E-12		5.71E-03				871		3.01E-12		3.16E-12		3.34E-12		5.03E-03				871		2.69E-12		2.80E-12		2.95E-12		6.21E-03

		881		3.05E-12		3.17E-12		3.33E-12		5.78E-03				881		3.01E-12		3.16E-12		3.33E-12		5.09E-03				881		2.67E-12		2.80E-12		2.95E-12		6.29E-03

		891		3.07E-12		3.17E-12		3.33E-12		5.86E-03				891		3.01E-12		3.16E-12		3.33E-12		5.15E-03				891		2.68E-12		2.80E-12		2.95E-12		6.38E-03

		901		3.06E-12		3.16E-12		3.33E-12		5.98E-03				901		3.02E-12		3.17E-12		3.33E-12		5.23E-03				901		2.69E-12		2.80E-12		2.95E-12		6.47E-03

		911		3.07E-12		3.17E-12		3.33E-12		6.06E-03				911		3.01E-12		3.17E-12		3.33E-12		5.34E-03				911		2.67E-12		2.79E-12		2.95E-12		6.58E-03

		921		3.08E-12		3.17E-12		3.33E-12		6.15E-03				921		3.01E-12		3.16E-12		3.33E-12		5.44E-03				921		2.67E-12		2.79E-12		2.95E-12		6.69E-03

		931		3.09E-12		3.17E-12		3.33E-12		6.29E-03				931		3.00E-12		3.16E-12		3.33E-12		5.55E-03				931		2.67E-12		2.80E-12		2.95E-12		6.82E-03

		941		3.09E-12		3.17E-12		3.33E-12		6.56E-03				941		3.00E-12		3.16E-12		3.33E-12		5.67E-03				941		2.69E-12		2.80E-12		2.95E-12		6.95E-03

		951		3.12E-12		3.17E-12		3.33E-12		6.69E-03				951		3.01E-12		3.16E-12		3.33E-12		5.80E-03				951		2.69E-12		2.79E-12		2.95E-12		7.16E-03

		961		3.14E-12		3.17E-12		3.33E-12		6.86E-03				961		3.01E-12		3.16E-12		3.33E-12		5.96E-03				961		2.67E-12		2.79E-12		2.95E-12		7.37E-03

		971		3.16E-12		3.18E-12		3.34E-12		7.07E-03				971		3.00E-12		3.16E-12		3.33E-12		6.11E-03				971		2.68E-12		2.80E-12		2.95E-12		7.56E-03

		981		3.17E-12		3.18E-12		3.34E-12		7.31E-03				981		3.01E-12		3.16E-12		3.32E-12		6.29E-03				981		2.71E-12		2.80E-12		2.95E-12		8.03E-03

		991		3.20E-12		3.19E-12		3.35E-12		7.64E-03				991		2.99E-12		3.15E-12		3.32E-12		6.43E-03				991		2.70E-12		2.80E-12		2.95E-12		8.22E-03

		1001		3.26E-12		3.20E-12		3.35E-12		7.90E-03				1001		3.00E-12		3.15E-12		3.32E-12		6.63E-03				1001		2.70E-12		2.79E-12		2.95E-12		8.42E-03
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sensor 69 after

strip # (from D250 to U250)

Bias Reistance (Ohm)

After irradiation SWA 61457 0069: Bias Resistance vs strip # 
Vbias >> Vdep
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Interstrip_Capacitance_09_24_02

		250		1.70E+06				Average		1.72E+06				-230		1.83E+06		1.84E+06				Strip #		Bias V		Resistance Ohm		237 Current						-250		1.80E+06												69after

		200		1.70E+06				Std Dev		1.95E+04				-200		1.83E+06		8.16E+03				250		2.01E+02		1.70E+06		9.62E-08						-230		1.71E+06												-250		1.62E+06		1.64E+06

		150		1.70E+06										-150		1.83E+06						200		2.01E+02		1.71E+06		8.82E-08						-210		1.68E+06												-230		1.58E+06		36405.0827393808

		100		1.71E+06										-100		1.84E+06						150		2.01E+02		1.69E+06		8.87E-08						-190		1.67E+06						1.70E+06						-210		1.67E+06

		50		1.71E+06																		100		2.01E+02		1.69E+06		9.24E-08						-170		1.74E+06						-0.80538276						-201		1.68E+06

		0		1.72E+06										0		1.84E+06						50		2.01E+02		1.69E+06		8.91E-08						-150		1.71E+06												-200		1.64E+06

		-50		1.73E+06										50		1.84E+06						0		2.01E+02		1.68E+06		8.89E-08						-130		1.73E+06												-199		1.61E+06

		-100		1.75E+06										100		1.84E+06						-50		2.01E+02		1.69E+06		9.13E-08						-110		1.75E+06												-190		1.65E+06

		-150		1.75E+06										150		1.85E+06						-100		2.01E+02		1.71E+06		9.15E-08						-90		1.72E+06												-170		1.71E+06

		-200		1.72E+06										200		1.85E+06						-150		2.01E+02		1.52E+06		8.90E-08						-70														-150		1.64E+06

		-250		1.73E+06										250		1.85E+06						-200		2.01E+02		5.10E+05		9.03E-08						-50														-130		1.65E+06

																						-199.5		2.01E+02		6.67E+05		8.89E-08						-30														-110		1.68E+06

		60 b												63 b								-199		2.01E+02		7.74E+05		8.98E-08						-10														-90		1.64E+06

																						-198.5		2.01E+02		7.86E+05		8.93E-08						10														-70		1.61E+06

																						-198		2.01E+02		1.16E+06		8.80E-08						30														-50		1.65E+06

																						-197.5		2.01E+02		8.86E+05		8.93E-08						50														-30		1.58E+06

																						-197		2.01E+02		8.74E+05		8.78E-08						70														-10		1.70E+06

																						-220		2.01E+02		1.69E+06		8.81E-08						90														10		1.62E+06

																						-250		2.01E+02		1.69E+06		8.91E-08						110														30		1.64E+06

																																		130		1.65E+06												50		1.61E+06

																						69 b												150		1.61E+06												70		1.68E+06

																																		170		1.64E+06												90		1.63E+06

																																		190		1.68E+06												110		1.61E+06

																																		210		1.67E+06												130		1.65E+06

																																		230														150		1.58E+06

																																		250														170		1.67E+06

																																																190		1.68E+06

																																		63 a														210		1.58E+06

																																																230		1.61E+06

																																																250		1.65E+06
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Sensor 69

strip # (from D250 to U250)

Interstrip Capacitance (F)

SWA 61457 0069: Interstrip Capacitance vs strip # 
f =1MHz & AC Voltage = 1V ; Bias Voltage 300V
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Interstrip_Capacitance_09_24_02

		60												63										69

		Strip #		1MHz												1 MHz				3.17				-250		4.17E-12				3.53

		-250		3.39E-12				Average		3.46E-12				-250		3.17E-12				0.01				-240		3.43E-12				0.18

		-240		3.27E-12				Std Dev		0				-240		3.18E-12								-230		3.42E-12

		-230		3.31E-12										-230		3.18E-12								-220		3.39E-12

		-220		3.30E-12										-220		3.18E-12								-210		3.33E-12

		-210		3.31E-12										-210		3.22E-12								-200		3.37E-12

		-200		3.31E-12										-200		3.20E-12								-190		3.43E-12

		-190		3.33E-12										-190		3.19E-12								-180		3.39E-12

		-180		3.37E-12										-180		3.19E-12								-170		3.36E-12

		-170		3.28E-12										-170		3.18E-12								-160		3.36E-12

		-160		3.50E-12										-160		3.18E-12								-150		3.40E-12

		-150		3.32E-12										-150		3.17E-12								-140		3.36E-12

		-140		3.31E-12										-140		3.17E-12								-130		3.38E-12

		-130		3.33E-12										-130		3.17E-12								-120		3.37E-12

		-120		3.37E-12										-120		3.17E-12								-110		3.36E-12

		-110		3.41E-12										-110		3.17E-12								-100		3.38E-12

		-100		3.33E-12										-100		3.17E-12								-90		3.36E-12

		-90		3.11E-12										-90		3.17E-12								-80		3.42E-12

		-80		3.21E-12										-80		3.17E-12								-70		3.43E-12

		-70		3.35E-12										-70		3.19E-12								-60		3.43E-12

		-60		3.38E-12										-60		3.17E-12								-50		3.41E-12

		-50		3.39E-12										-50		3.16E-12								-40		3.44E-12

		-40		3.41E-12										-40		3.16E-12								-30		3.43E-12

		-30		3.36E-12										-30		3.16E-12								-20		3.40E-12

		-20		3.41E-12										-20		3.18E-12								-10		3.45E-12

		-10		3.36E-12										-10		3.16E-12								0		3.42E-12

		0		3.47E-12										0		3.16E-12								10		3.39E-12

		10		3.40E-12										10		3.16E-12								20		3.40E-12

		20		3.48E-12										20		3.16E-12								30		3.39E-12

		30		3.42E-12										30		3.16E-12								40		3.40E-12

		40		3.38E-12										40		3.16E-12								50		3.45E-12

		50		3.42E-12										50		3.16E-12								60		3.55E-12

		60		3.40E-12										60		3.16E-12								70		3.59E-12

		70		3.45E-12										70		3.16E-12								80		3.56E-12

		80		3.41E-12										80		3.17E-12								90		3.60E-12

		90		3.47E-12										90		3.16E-12								100		3.63E-12

		100		3.46E-12										100		3.16E-12								110		3.51E-12

		110		3.61E-12										110		3.16E-12								120		3.45E-12

		120		3.81E-12										120		3.16E-12								130		3.60E-12

		130		3.70E-12										130		3.16E-12								140		3.59E-12

		140		3.70E-12										140		3.16E-12								150		3.67E-12

		150		3.65E-12										150		3.16E-12								160		3.82E-12

		160		3.79E-12										160		3.16E-12								170		3.89E-12

		170		3.74E-12										170		3.16E-12								180		3.86E-12

		180		3.70E-12										180		3.16E-12								190		3.84E-12

		190		3.82E-12										190		3.16E-12								200		3.81E-12

		200		3.65E-12										200		3.16E-12								210		3.75E-12

		210		3.61E-12										210		3.16E-12								220		3.73E-12

		220		3.54E-12										220		3.16E-12								230		3.74E-12

		230		3.56E-12										230		3.16E-12								240		3.65E-12

		240		3.71E-12										240		3.15E-12								250		3.61E-12

		250		3.73E-12										250		3.16E-12






