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STF Test Description




To be filled out for all tests
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Modified:  
Form Version: 1.0 beta

STF Test Name:   STF_PRESSURE_GAUGE

STF Test Numerical ID:   
Base Test Version #(none if new test):   

Target Test Version #:   

Target DOM-MB Software Release Version #:         
TBD :        

Short Description of STF Test :   
In this test the pressure on the board is measured by reading the ADC channel corresponding to the pressure gauge and the 5V reference multiple times and the mean, spread, maximum and minimum are compared to expectations to define a pass-no pass criteria.



Applicable Test Environment Levels (check all that apply): 

 FORMCHECKBOX 
  Level 0 
Tests exposed subsystem (DOM MB, PMT base, DOR card etc.) with possible addition of test fixtures, pulsers or cables.

 FORMCHECKBOX 
  Level 1
Tests exposed DOM assembly with multiple subsystems connected (DOM MB plus PMT base, DOM MB plus flasher board, etc.) and possible test fixtures, pulsers or cables.

 FORMCHECKBOX 
  Level 2
Tests sealed DOMs with possible connections to local coincidence connectors.

 FORMCHECKBOX 
  Level 3
Tests sealed, fully deployed DOM.

Note: DOR card functionality under Linux OS assumed at level 1 and higher.



Additional Test Environment requirements: 



Required FPGA components or features needed for test execution (check all that apply, incl. applicable version info.)

Required DOM Main Board FPGA Features:

 FORMCHECKBOX 
  None

 FORMCHECKBOX 
  Fifo TP communications engine (ver.             )

 FORMCHECKBOX 
 Shared memory TP communications engine (ver.             )

 FORMCHECKBOX 
 Test flasher interface (ver.             )

 FORMCHECKBOX 
 Test ATWD/FADC readout (ver.             )

 FORMCHECKBOX 
 Test local coincidence (ver.             )

 FORMCHECKBOX 
 Test internal pulser (ver.             )

 FORMCHECKBOX 
 Test discriminator rate meters (ver.             )


 FORMCHECKBOX 
 DAQ flasher interface (ver.             )

 FORMCHECKBOX 
 DAQ local clock readout (ver.             )

 FORMCHECKBOX 
 DAQ ATWD/FADC readout (ver.             )

 FORMCHECKBOX 
 DAQ local coincidence (ver.             )

 FORMCHECKBOX 
 DAQ internal pulser (ver.             )

 FORMCHECKBOX 
 DAQ discriminator rate meters (ver.             )

 FORMCHECKBOX 
 DAQ trigger (ver.             )r

 FORMCHECKBOX 
 SN trigger histogram (ver.             )

Required DOR Card FPGA Features:

 FORMCHECKBOX 
  Normal operation (ver.             )

 FORMCHECKBOX 
  None

 FORMCHECKBOX 
  Test FPGA (ver.             )

 FORMCHECKBOX 
  Other


Required Flasher Card FPGA Features:

 FORMCHECKBOX 
  Normal operation

 FORMCHECKBOX 
  None

 FORMCHECKBOX 
  Other



Approvals (required for production STF releases)

Test Czar:        
WBS 1.3.3:          
WBS 1.3.4:          
Other:      

Permissible Parameter Types:

Parameter type
Description

Unsigned Short
Unsigned 16 bit value

Unsigned Long
Unsigned 32 bit value

Boolean
TRUE or FALSE

1 Input parameters (required, parameter table plus optional desc.)

Name of Variable
Description
InputOutput & Type
Default & Range

DOM_SEALED
Set to 1 if board is sealed (underpressured) in sphere. 0 = open. 
Input

Boolean
0 [0,1]

USE_TEMPERATURE
To choose if temperature gauge reading is used in pass criteria. 0=do-not-use 
Input

Boolean
0 [0,1]

LOOP_COUNT
Number of ADC values to acquire to compute a mean and spread
Input Generic

Unsigned Long
1000             

 [0-1,000,000]

2 Output parameters (required, parameter table plus optional desc.)
Name of Variable
Description
InputOutput & Type
Default & Range

TEST_PASS_NOPASS
1. Pressure values for this channel pass or not the test criteria
Output Generic

Boolean


ADC_5V_MEAN_MVOLTS
Mean of the 5V ADC channel values distribution in mV units
Output 

Unsigned Short


ADC_MEAN_COUNTS


2. Mean of the pressure ADC values distribution in count units
Output 

Unsigned Short


ADC_RMS_COUNTS


3. Spread of the pressure ADC values distribution in count units
Output

Unsigned Short 


ADC_MAX_COUNTS
4. Maximum pressure ADC value read in count units
Output

Unsigned Short


ADC_MIN_COUNTS


5. Minimum pressure ADC value read in count units
Output

Unsigned Short 


PRESSURE_MEAN_KPASCAL


Mean of the pressure value in  kiloPascal units
Output 

Unsigned Short


PRESSURE_RMS_ KPASCAL
Spread of the pressure distribution in kiloPascal units
Output

Unsigned Short 


PRESSURE_MAX_ KPASCAL
Maximum of the pressure values in kiloPascal units
Output

Unsigned Short


PRESSURE_MIN_ KPASCAL


Minimum of the pressure values in kiloPascal units
Output

Unsigned Short 


3 Detailed description of required external test conditions (optional).

None.

4 Detailed description of test algorithm (required).

B. Pretest checks:

C. Test algorithm:


1. Perform LOOP_COUNT readouts of the ADC corresponding to the pressure gauge and of the ADC corresponding to the 5V power supply.

2. For the 5V-ADC,  just obtain the mean of all the measurements (ADC_5V_MEAN_COUNTS ) and report it in mV units in ADC_5V_MEAN_MVOLTS, using:



        


 ADC_5V_MEAN_MVOLTS = ADC_5V_MEAN_COUNTS*2.5/4096*(25/10)*1000 (if not using floating point arithmetics make sure to re-write so that there is no rounding).

3. For the pressure gauge ADC, calculate the mean ADC_MEAN_COUNTS  (keeping the running sum in a Unsigned Long and dividing by LOOP_COUNT at the end), save the maximum and minimum values in ADC_MAX_COUNTS and ADC_MIN_COUNTS. Also calculate the standard deviation using the previously calculated ADC_MEAN_COUNTS: ADC_RMS_COUNTS = 







sqrt( 1/( LOOP_COUNT-1) * Sum{(ADCj - ADC_MEAN_COUNTS)2} 

4. Translate the measurements (mean, max, min, rms) to kiloPascal units using the following: PRESSURE_XXX_KPASCAL = 



((ADC_XXX_COUNTS/ ADC_5V_MEAN_COUNTS)+0.095)/0.009 
D. Success criteria:

1. Set TEST_PASS_NOPASS to pass value if ALL of the following are true:

2. 4,850 < ADC_5V_MEAN_MVOLTS  < 5,350 (this is according to the spec sheet the range of validity of the pressure result, we might need to relax this if the boards are systematically delivering less voltage).

3. If DOM_SEALED=0, 90 < PRESSURE_MEAN_KPASCAL < 110;
if DOM_SEALED=1, 30 < PRESSURE_MEAN_KPASCAL < 60 (these numbers need to be reviewed, right now they are just what came out of my head!!!!)

4. PRESSURE_RMS_ KPASCAL < 5

5. (PRESSURE_MAX_ KPASCAL - PRESSURE_MAX_ KPASCAL) < 10
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