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Introduction

This document describes the results of the HBI-7 characterization measurements (Figure 1). A detailed description of the test set-up can be found in:

\\Darkstar\Astroworld\Projects\Spire\Cardiff_workpackages\PCAL\Assembly&test\PFM\Experimental Set-up version2.doc.

The test was carry out 23 November 2004 as HBI-7_test_no_39 and can be found in \\Darkstar\Astroworld\Projects\Spire\Cardiff_workpackages\PCAL\Assembly&test\PFM\HBI-7_test_no_39\HBI-7.doc.
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Figure 1: Haller-Beeman source HBI-7 mounted into measurement set-up.

All resistances are measured as a 4-wire measurement with an AVS-47 resistance bridge where the excitation was 300 (V.

The test plan in can be found at:

\\Darkstar\Astroworld\Projects\Spire\Cardiff_workpackages\PCAL\Assembly&test\PFM\pcaltestplan.pdf.

1. Data analysis

The data file names having following structure:
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The Data are in store in the HP SDF-format and been converted with \\Darkstar\Astroworld\Projects\Spire\Cardiff_workpackages\PCAL\Assembly&test\PFM\conversion program\SdfToAsc32.exe. This conversion program inverts the detector voltages and so the first step in the analysis is to invert back the detector voltage. Furthermore was the detector voltage offset subtracted from every detector voltage curves for each power levels. As well the time was normalized to allow an easy comparison between each power level. 

2. Results

2.1 Dark current

The dark current of the detector (Figure 2) was measured to ensure that no light leaks between the detector and the illuminator exists. A voltage bias of 250 mV for the photodetector amplifier was chosen because the voltage off set (caused by light leaks and/or different base temperature) is reasonable small and at the same time noise of the detector voltage is small as well.
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Figure 2: Detector voltage during the dark current measurement of photodetector by un-powered HBI-7 illuminator .

The detector darkcurrent and resistance can be calculated by knowing the value of the feedback resistor RF (RF=2.8*109 ( accordingly to GP measurement from 28/3/01): 
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Figure 3: Dark current and Detector resistance of photodetector by un-powered HBI-7 illuminator.

	Vbias (mV)
	Vout (V) HBI-7
	Vout (V) HB1
	Idark (A) HBI-7
	Idark (A) HB1
	Rdet (() HBI-7
	Rdet (() HB1

	250
	0.19175
	0.19908
	6.8481·10-11
	7.11·10-11
	3.6507·10+09
	3.5162·10+09


The dark current measurement (Figure 3) showed HBI-7 has no light leak. The detector signal of HBI-7 at Vbias=250 mV is 4 % lower then HB1 which could be explained by a lower temperature of the sample mount. This cannot be verified due to the fact that the temperature was not monitored during the HBI-7 dark current measurement. 

2.2 Raw Data

The time constants are measured after the HBI-7 illuminator is turned on and off, for various illuminator power levels. These are referred to as rising and falling time constants, respectively. The power level was determined by measuring the voltage across a control resistor (Rcontrol=909 ( for prime source, Rcontrol=908 ( for redundant source), which is in series with HBI-7 illuminator, and the voltage across the illuminator. The control resistor is outside the cryostat, which allows an accurate current calculation and therefore a precise power level determination.
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Figure 4: Detector voltage of the prime source during powering on (left side) and powering off (right side) for the various power levels measured.
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Figure 5: Detector voltage of the redundant source during powering on (left side) and powering off (right side) for the various power levels measured.

2.3 Power

The detector voltage of each power level was determined by taking the maximum the voltage during the rise measurements.

2.3.1 Prime source

Figure 6 shows the maximum detector voltage measured as a function of illuminator power for the various sources. 
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Figure 6: Detector voltage for the various power levels measured (VBIAS=250mV)

	P (mW)
	Vdetector (V)
	P (mW)
	Vdetector (V)

	0.251
	0.0137
	3.768
	2.8699

	0.501
	0.0949
	4.021
	3.0795

	0.752
	0.2375
	4.272
	3.2839

	1.002
	0.4197
	4.525
	3.4893

	1.253
	0.6222
	4.777
	3.6866

	1.506
	0.8408
	5.030
	3.8797

	1.757
	1.0674
	5.536
	4.2611

	2.009
	1.3002
	6.040
	4.6327

	2.259
	1.5324
	6.546
	4.9948

	2.510
	1.7637
	7.054
	5.3521

	2.761
	1.9927
	7.560
	5.7048

	3.013
	2.2193
	8.068
	6.0546

	3.264
	2.4403
	9.085
	6.758

	3.516
	2.6579
	10.10
	7.4381


Redundant source

Figure 7 shows the maximum detector voltage measured as a function of illuminator power for the various sources. 
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Figure 7: Detector voltage for the various power levels measured (VBIAS=250mV)

	P (mW)
	Vdetector (V)
	P (mW)
	Vdetector (V)

	0.24871
	0.014216
	3.7481
	2.7954

	0.49794
	0.098017
	3.9975
	2.9936

	0.74714
	0.24242
	4.2496
	3.1874

	0.99812
	0.42274
	4.5005
	3.3827

	1.2469
	0.62476
	4.7515
	3.5698

	1.4968
	0.83801
	5.0045
	3.7553

	1.7461
	1.0602
	5.505
	4.116

	1.9967
	1.2854
	6.0095
	4.4676

	2.2458
	1.5114
	6.5135
	4.8148

	2.4959
	1.7359
	7.0178
	5.153

	2.7461
	1.9559
	7.5217
	5.489

	2.9964
	2.1721
	8.028
	5.8257

	3.2472
	2.3846
	9.0414
	6.4931

	3.4966
	2.5918
	10.054
	7.1365


2.4 Time constants

The Rise time constants were determine by using the time until the detector voltage reach 90% of the maximum detector. The fall time constants were determined by using the time until the detector voltage drops by 90% from original detector voltage.

Prime Source

Figure 8 and Figure 9 show the measured time constants as a function of the illuminator power.
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Figure 8: Rise time constants for the various power levels (VBIAS=250mV)


[image: image15.wmf]0

50

100

150

200

0

2

4

6

8

10

12

t

fall

 (ms)

P (mW)


Figure 9: Fall time constants for the various power levels (VBIAS=250mV)

	P (mW)
	trise (ms)
	tfall (ms)
	P (mW)
	trise (ms)
	tfall (ms)

	0.251
	
	
	3.768
	105.05
	61.18

	0.501
	
	
	4.021
	107.79
	64.17

	0.752
	63.33
	18.84
	4.272
	110.14
	69.39

	1.002
	66.84
	20.00
	4.525
	114.45
	73.28

	1.253
	68.65
	23.60
	4.777
	116.11
	77.13

	1.506
	74.18
	26.94
	5.030
	119.59
	83.18

	1.757
	77.81
	29.98
	5.536
	125.52
	91.40

	2.009
	82.67
	33.13
	6.040
	132.53
	101.51

	2.259
	84.89
	37.67
	6.546
	139.52
	109.45

	2.510
	88.67
	41.13
	7.054
	149.55
	120.53

	2.761
	91.69
	43.96
	7.560
	158.32
	130.23

	3.013
	95.89
	49.25
	8.068
	170.53
	140.02

	3.264
	96.83
	52.53
	9.085
	199.26
	160.48

	3.516
	102.01
	56.31
	10.10
	231.66
	179.62


2.4.1 Redundant source

Figure 10 and Figure 11 show the measured time constants as a function of the illuminator power.
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Figure 10: Rise time constants for the various power levels (VBIAS=250mV) of the redundant source
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Figure 11: Fall time constants for the various power levels (VBIAS=250mV) of the redundant source

	P (mW)
	trise (ms)
	tfall (ms)
	P (mW)
	trise (ms)
	tfall (ms)

	0.249
	
	
	3.748
	108.79
	63.08

	0.498
	
	16.41
	3.997
	110.22
	68.63

	0.747
	63.67
	19.03
	4.250
	115.08
	73.90

	0.998
	66.57
	21.47
	4.500
	117.87
	77.04

	1.247
	69.09
	24.64
	4.751
	122.28
	83.31

	1.497
	71.09
	27.25
	5.004
	125.27
	87.22

	1.746
	76.81
	29.33
	5.505
	131.45
	98.28

	1.997
	82.26
	33.57
	6.009
	141.59
	109.33

	2.246
	86.43
	37.41
	6.513
	149.82
	119.51

	2.496
	91.35
	41.56
	7.018
	161.19
	130.10

	2.746
	93.39
	45.50
	7.522
	172.34
	141.20

	2.996
	96.79
	50.62
	8.028
	185.73
	153.46

	3.247
	100.82
	54.17
	9.041
	220.74
	175.37

	3.497
	103.76
	59.12
	10.054
	255.91
	197.48


Resistance

The resistance of both sources was measured during the cool down at certain temperatures and again after the test was completed at 300 K. The results of these measurements can be seen in Table 1. The small differences of the resistances between the 1st and 2nd cool down can be explained due to a different temperature at the exact time of the measurement. Therefore it can be concluded that the resistances from both HBI-7 sources did not change.

	
	1st cool down
	2nd cool down

	
	300 K
	77 K
	4.2 K
	300 K
	300 K
	77 K
	4.2 K
	300 K

	Primary source
	211.7 Ω
	201.2 Ω
	201.8 Ω
	211.9 Ω
	212.3 Ω
	201.6 Ω
	202.1 Ω
	212.2 Ω

	Redundant source
	194.4 Ω
	184.4 Ω
	184.7 Ω
	194.2 Ω
	194.9 Ω
	184.9 Ω
	185.1 Ω
	194.8 Ω


Table 1: Resistance values for both sources of HBI-7 at different temperatures during the 1st and 2nd cool down

2.5 Temperature

The temperature was constantly monitored throughout the experiment by using a Cernox thermometer (serial #X28350), which was mounted next to the detector (Figure 1). Figure 12 and Figure 14 show the temperature characteristic during the power on and power off phase for both sources of HBI-7. It can be seen that maximum temperature increase was 40 mK at an applied power of 10 mW (Figure 13 and Figure 15). 

2.5.1 Primary source
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Figure 12: Temperature characteristics for the various power levels (VBIAS=250mV) of the primary source
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Figure 13: Maximum temperature increase at various power levels of the primary source.

2.5.2 Redundant source
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Figure 14: Temperature characteristics for the various power levels (VBIAS=250mV) of the redundant source
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Figure 15: Maximum temperature increase at various power levels of the redundant source.
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