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1. Test Description
This comprehensive test procedure has been designed to run on either HET flight model (FM1 and FM2).  The WinMac-GSE software is required to send the appropriate commands for configuration and to view the HET packets to extract the relevant information for verification.

HET should be powered with the high voltage bias applied to the detectors, and the HET flight code should be booted with the HET tables successfully loaded.  The HET flight model should be in default boot configuration before running any test.  If previous tests were conducted, then HET should be rebooted before running any further tests.

The results of these tests will verify that the HET flight model is operational and the flight software is accepting and processing commands.  

2. Housekeeping Data
Record the housekeeping data for the seven HET detectors.  If HET has just been booted, it will take 5-7 minutes for all housekeeping data to come through.

Start Time: _____   HET Temperature #1 _____   HET Temperature #2 _____
Data from HK (dec) page:

	
	H1i
	H1o
	H2
	H3
	H4
	H5
	H6

	PHASIC
	
	
	
	
	
	
	

	Channel
	
	
	
	
	
	
	

	Preamp
	
	
	
	
	
	
	

	HG Thresh
	
	
	
	
	
	
	

	LG Thresh
	
	
	
	
	
	
	

	Leakage
	
	
	
	
	
	
	

	DAC
	
	
	
	
	
	
	


The following are the expected values for FM1 and FM2:
	
	H1i
	H1o
	H2
	H3
	H4
	H5
	H6

	PHASIC
	0
	0
	1
	1
	1
	1
	1

	Channel (FM1)
	1
	11
	3
	5
	7
	9
	12

	Channel (FM2)
	1
	10
	2
	5
	7
	10
	13

	Preamp (volts)
	~4.40
	~4.40
	~4.40
	~4.40
	~4.40
	~4.40
	~4.40

	HG Thresh (FM1)
	284
	220
	36
	188
	140
	180
	100

	HG Thresh (FM2)
	192
	244
	124
	120
	68
	68
	30

	LG Thresh (FM1)
	176
	192
	112
	8
	96
	112
	248

	LG Thresh (FM2)
	192
	192
	44
	56
	64
	52
	52

	Leakage (uA)
	<0.5
	<0.5
	<0.5
	<2.0
	<2.0
	<2.0
	<1.0


3.  Singles Rates / Spurious Events
Record the H1-H6 singles rates (low gain and high gain) for three consecutive major frames.  The high gain singles rates should be < 100/min., and the low gain singles rates should be < 5/min.
	
	High-Gain Singles Rates for 
3 major frames
	Low-Gain Singles Rates for 
3 major frames

	Mjr Fr #
	
	
	
	
	
	

	H1i
	
	
	
	
	
	

	H1o
	
	
	
	
	
	

	H2
	
	
	
	
	
	

	H3
	
	
	
	
	
	

	H4
	
	
	
	
	
	

	H5
	
	
	
	
	
	

	H6
	
	
	
	
	
	


Record the following rates for one major frame.    Major Frame #: ____________
	Rate Counter
	Expected Counts
	Actual Counts
	Rate Counter
	Expected Counts
	Actual Counts

	Livetime
	~12 x 106
	
	Stop heavies
	0
	

	Trigger
	<300
	
	Pen H
	0
	

	Coincidence
	0
	
	Pen He
	0
	

	Events
	0
	
	Pen heavies
	0
	

	Singles que
	0
	
	Invalid
	0
	

	Stop que
	0
	
	H1 I and O
	0
	

	Pen que
	0
	
	Inconsist.
	0
	

	Stop H
	0
	
	H1 not first
	0
	

	Stop He
	0
	
	Stim evt cnt
	0
	


4.  Event Identification / Commanding

4.1.  Stopping H Events

Send the following HET commands:



FM1




FM2
tpfbsel 0 b 116


tpfbsel 0 a 116


tpfbsel 1 3 116


tpfbsel 1 2 116


testp 4e2 2d 1e


testp 4e2 2d 1e

Record the following rates counters.  All other rate counters should read 0.

Major Frame #  ___________________
	Rate Counter
	Expected Counts
	Actual Counts

	Coincidence
	~600
	

	Stop que
	~600
	

	Stop H
	~600
	

	Stim evt cnt
	~600
	


4.2.  Stopping He Events

Send the following HET commands:



FM1




FM2
tpfbsel 0 b 6


tpfbsel 0 a 6


tpfbsel 0 1 116


tpfbsel 0 1 116

tpfbsel 1 5 12c


tpfbsel 1 5 12c


testp 4e2 10f 1e


testp 4e2 10f 1e

Record the following rates counters.  All other rate counters should read 0.

Major Frame #  ___________________

	Rate Counter
	Expected Counts
	Actual Counts

	Coincidence
	~600
	

	Stop que
	~600
	

	Stop He
	~600
	

	Stim evt cnt
	~600
	


4.3.  Stopping Z>2 Events

Send the following HET commands:



FM1




FM2
tpfbsel 0 1 6



tpfbsel 0 1 6

tpfbsel 0 b 116


tpfbsel 0 a 116


tpfbsel 1 5 11c


tpfbsel 1 5 11c


testp 4e2 179 3d


testp 4e2 179 3d

Record the following rates counters.  All other rate counters should read 0.

Major Frame #  ___________________

	Rate Counter
	Expected Counts
	Actual Counts

	Coincidence
	~600
	

	Stop que
	~600
	

	Stop heavies
	~600
	

	Stim evt cnt
	~600
	


4.4.  Penetrating H Events

Send the following HET commands:



FM1




FM2
tpfbsel 1 3 126


tpfbsel 1 2 126
tpfbsel 1 7 11c


tpfbsel 1 7 11c

tpfbsel 1 9 11c


tpfbsel 1 a 11c


tpfbsel 1 c 116


tpfbsel 1 d 116

testp 4e2 17 b


testp 4e2 16 a
Record the following rates counters.  All other rate counters should read 0.

Major Frame #  ___________________

	Rate Counter
	Expected Counts
	Actual Counts

	Coincidence
	~600
	

	Pen que
	~600
	

	Pen H
	~600
	

	Stim evt cnt
	~600
	


5.  Stimulus Pulser / Analog Channels  (FM1 only, skip to step 6 for FM2)
First, send the following HET commands:

gwrite 9 32 
tmode 3
hgorsel 1 0 12a8
lgorsel 1 0 12a8
The next section has been designed to pulse all the channels (H1i, H1o, H2, H3, H4, H5, H6).    The command set should be sent and the data values should be reviewed and recorded at each configuration as directed.  It should be noted that the expected pulse height value range may not be exact, but the values should lie very close to this range. 
5.1.  Configure All Channels
Send the following HET command set to configure the channels as follows: 

· enable the test pulser for all channels
· set the feedback capacitor to 30pF  for H1i, H1o, H2 and H6
· set the feedback capacitor to 60pF  for H3, H4 and H5

· set the test input capacitor to 18pF for H1i, H1o, H2 and H6

· set the test input capacitor to 36pF for H3, H4 and H5

tpfbsel 0 1 166
tpfbsel 0 b 166
tpfbsel 1 3 166
tpfbsel 1 5 1cc
tpfbsel 1 7 1cc
tpfbsel 1 9 1cc
tpfbsel 1 c 166

Send the following HET command set to configure the channels as follows: 

· disable the high gain ADC for all channels
· enable the low gain ADC for all channels
phacont 0 1 7
phacont 0 b 7
phacont 1 3 7

phacont 1 5 7
phacont 1 7 7
phacont 1 9 7
phacont 1 c 7
Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to 5V

· set the Phasic 1 DAC setting to 5V
testp 4e2 1ff 1ff
Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	08c813 – 08c818
	
	

	H1o
	05c80b – 05c80f
	
	

	H2
	11c804 – 11c808
	
	

	H3
	12c830 – 12c834
	
	

	H4
	13c818 – 13c81d
	
	

	H5
	14c824 – 14c828
	
	

	H6
	96481c – 964821
	
	


Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to 2.51V

· set the Phasic 1 DAC setting to 2.51V
testp 4e2 180 180
Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	08c423 – 08c425
	
	

	H1o
	05c41d –  05c420
	
	

	H2
	11c41a – 11c41c
	
	

	H3
	12c42e – 12c430
	
	

	H4
	13c422 – 13c425
	
	

	H5
	14c428 – 14c42a
	
	

	H6
	964425 – 964427
	
	


Send the following command set to configure all the channels to the following:

· enable the high gain ADC for all channels

· enable the low gain ADC for all channels

· verbose mode off

phacont 0 1 d

phacont 0 b d

phacont 1 3 d

phacont 1 5 d

phacont 1 7 d

phacont 1 9 d

phacont 1 c d
Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to .25V

· set the Phasic 1 DAC setting to .25V
testp 4e2 ff ff
Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	0887e7 – 0887eb
	
	

	H1o
	0587cb – 0587d0
	
	

	H2
	1187eb – 1187f0
	
	

	H3
	1287ec – 1287f0
	
	

	H4
	1387e8 – 1387ed
	
	

	H5
	1487de – 1487e2
	
	

	H6
	9607f6 – 9607fb
	
	


Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to 0.125V
· set the Phasic 1 DAC setting to 0.125V
testp  4e2 80 80

Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	08840b – 088410
	
	

	H1o
	0583fd – 058401
	
	

	H2
	11840c – 118410
	
	

	H3
	12840c – 128410
	
	

	H4
	13840a – 13840f
	
	

	H5
	148405 – 148409
	
	

	H6
	960411 – 960416
	
	


Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to .002V

· set the Phasic 1 DAC setting to .002V
testp 4e2 2 2
Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	08803d - 088040
	
	

	H1o
	05803b – 05803f
	
	

	H2
	11803b – 11803e
	
	

	H3
	12803a – 12803e
	
	

	H4
	13803b – 13803e
	
	

	H5
	14803a – 14803e
	
	

	H6
	96003a – 96003e
	
	


Finally, send the following HET commands or reboot:
testp 4e2 0 0



gwrite 9 30



tmode 0



hgorsel 1 0 8


lgorsel 1 0 8



tpfbsel 0 1 6
tpfbsel 0 b 6
tpfbsel 1 3 6
tpfbsel 1 5 c
tpfbsel 1 7 c
tpfbsel 1 9 c
tpfbsel 1 c 6

*** END OF TEST FOR FM1.  STOP HERE IF TESTING FM1.***

6.  Stimulus Pulser / Analog Channels  (FM2 only)


First, send the following HET commands:

gwrite 9 32 



tmode 3



hgorsel 1 0 24a4


lgorsel 1 0 24a4


6.1.   Configure All Channels
Send the following HET command set to configure the channels as follows: 

· enable the test pulser for all channels

· set the feedback capacitor to 30pF  for H1i, H1o, H2 and H6

· set the feedback capacitor to 60pF  for H3, H4 and H5

· set the test input capacitor to 18pF for H1i, H1o, H2 and H6

· set the test input capacitor to 36pF for H3, H4 and H5

tpfbsel 0 1 166
tpfbsel 0 a 166
tpfbsel 1 2 166
tpfbsel 1 5 1cc
tpfbsel 1 7 1cc
tpfbsel 1 a 1cc
tpfbsel 1 d 166

Send the following HET command set to configure the channels as follows: 

· disable the high gain ADC for all channels

· enable the low gain ADC for all channels

phacont 0 1 7
phacont 0 a 7
phacont 1 2 7

phacont 1 5 7
phacont 1 7 7
phacont 1 a 7
phacont 1 d 7
Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to 5V

· set the Phasic 1 DAC setting to 4.71V
testp 4e2 1ff 1f0
Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three  of which represent the actual pulse height)  using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	08c816 – 08c818
	
	

	H1o
	054808 – 05480d
	
	

	H2
	1147e8 – 1147ed
	
	

	H3
	12c7ea – 12c7ef
	
	

	H4
	13c7f0 – 13c7f5
	
	

	H5
	1547ea – 1547ef
	
	

	H6
	96c7dc – 96c7e1
	
	


Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to 2.51V

· set the Phasic 1 DAC setting to 2.51V
testp 4e2 180 180

Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	08c423 – 08c426
	
	

	H1o
	05441c– 05441e
	
	

	H2
	11444b – 11444e
	
	

	H3
	12c44c – 12c44e
	
	

	H4
	13c44f – 13c451
	
	

	H5
	15444c – 15444e
	
	

	H6
	96c444 – 96c447
	
	


Send the following command set to configure all the channels to the following:

· enable the high gain ADC for all channels

· enable the low gain ADC for all channels

· verbose mode off

phacont 0 1 d

phacont 0 a d

phacont 1 2 d

phacont 1 5 d

phacont 1 7 d

phacont 1 a d

phacont 1 d d
Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to .25V

· set the Phasic 1 DAC setting to .235V
testp 4e2 ff f0
Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	0887cc – 0887d1
	
	

	H1o
	0507d2 – 0507d6
	
	

	H2
	1107c9 – 1107cd
	
	

	H3
	1287ad – 1287b1
	
	

	H4
	1387af – 1387b4
	
	

	H5
	1507b4 – 1507b8
	
	

	H6
	9687a3 – 9687a8
	
	


Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to .125V

· set the Phasic 1 DAC setting to .125V
testp  4e2 80 80

Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	0883fd – 088402
	
	

	H1o
	0503ff – 050404
	
	

	H2
	110439 – 11043e
	
	

	H3
	12842a – 12842f
	
	

	H4
	13842b – 138430
	
	

	H5
	15042e – 150432
	
	

	H6
	968425 – 968429
	
	


Send the following HET command to configure the following: 

· set the test pulser frequency to 10 pulses per second

· set the Phasic 0 DAC setting to .002V

· set the Phasic 1 DAC setting to .002V
testp 4e2 2  2
Wait about 2-3 minutes and then record the range of raw data observed (a 6-digit hex number, the last three of which represent the actual pulse height) using raw data (pulse heights from packet 597:    

	Channel
	Expected Range
	Actual Range
	Mjr Fr #s

	H1i
	08803c – 08803f
	
	

	H1o
	05003b – 05003e
	
	

	H2
	11003d – 110041
	
	

	H3
	12803d – 128041
	
	

	H4
	13803d – 138040
	
	

	H5
	15003d – 150040
	
	

	H6
	96803c – 96803f
	
	


Finally, send the following HET commands or reboot:

testp 4e2 0 0



gwrite 9 30



tmode 0



hgorsel 1 0 4


lgorsel 1 0 4



tpfbsel 0 1 6
tpfbsel 0 a 6
tpfbsel 1 2 6
tpfbsel 1 5 c
tpfbsel 1 7 c
tpfbsel 1 a c
tpfbsel 1 d 6
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