MLA Comprehensive Performance Test Sequences

Ver. 5.5


MLA Instrument turn-on transient and steady state power monitor:

· Objective:  

· Verify ‘normal’ and repeatable initial power-on and steady-state load and ripple characteristics for all operational modes; i.e. Keep-alive, Standby & Science

· Always collect transient data during operational mode changes

· Collect steady-state power data at least once for every mode ‘visit’

· Provide A/D sampling rates of the nom. 28V input power (V & I) to the PCA

· Sampling rate and interval #1 – TBR transient mode (nom. < 1sec.)

· Sampling rate and interval #2 – TBR inrush mode (nom. ~1 to 10 sec.)

· Sampling rate and interval #3 – TBR steady-state mode (nom. ~ 10 to 100 sec.)

· Real-time screen displays:  Common Display for all testing configurations – “Quick Look Page”

· Plot all MLA BCE 28(V) & 28(I) vs. time from instrument turn-on to turn-off

· X-axis time scale continuous update with ( 15 min. (TBD) range

· Plot and/or display all MLA Temperature, Voltage and Laser (energy, pump period, current, BCE – energy, pulse width, rep rate) monitors vs. time from when the instrument is first turned on until it is turned off

· X-axis time scale continuous update with ( 15 min. (TBD) range

· Combine Instrument monitor and BCE monitor of same data on same plot

· Monitor laser temp (T/(t (TBD - 10 second (t’s) vs. time from when the instrument is first turned on until it is turned off.

· Provide RED and YELLOW limit checking for all monitors - alarms as required

· TBD - Limit checking table

· Display instrument command log (past 10 commands – TBD) and total command counter

· Display instrument S/W status and operational mode

· Display fixed operational parameters – CH’s enable, range delay, range gate width, thresholds, gain … etc.

· BCE Commands used:

· Initialize DPU & GSEOS

· Initialize Command & Data serial I/F => RS-422

· Initialize MET to – TBD

· DPU & BCE

· Provide 5MHz clock input

· Provide 1PPS TOC input

· Apply 28V input to instrument

· Record transient – TBD Sampling period and interval

· In Keep-Alive mode

· Using Instrument data, verify mode state

· Verify telemetry (time, 1pps, V’s & I’s, S/W counter, … etc.)  -  How?

· mla_mem_run  =>  Puts instrument in application mode (APL requirement)

· Command to Standby mode

· mla_goto_stby

· Record transient – TBD Sampling period and interval

· Using Instrument data, verify mode, telemetry  (RUPT, etc.)  -  How?

· mla_sci_alg_mode(1) – if required ; default

· Command to Science mode

· mla_goto_sci

· Record transient – TBD Sampling period and interval
· Using Instrument data, verify mode, telemetry (time, 1pps, V’s & I’s, S/W counter, … etc.)  -  How?
Test # 1 A, B, C, D – Fine Ranging Test (lower 8 bits):

· Objective:

· Verify the lower 8-bit range (30m) register count linearity and missing/stuck bits

· RMU Ch ID and 1PPS synchronization

· Monitor range bias data (dependent on BCE fiber configuration and length)

· Monitor filter impulse response

· Monitor channel gain stability (single fixed value)

· Provide simulated surface returns from 200km to 200.090km (3 cycles through ~ 30m)

· BCE return range delay stimulus in 200ps steps (~3cm) at 8Hz rate

· 200km => 1,334,256,380.8ps

· 90m = ((180m ( c) ( 200ps) = 3,002 steps

· Coarse timer at (3,002 steps ( 200ps) ( 200ns = 3 counts

· Simulated background power for Mercury night => 0nw

· Simulated return pulse strength = 200km

· 1.19fJ at the Receiver input

· 0.90fJ at the Detector input

· Configuration:

· Beam Dump, Showerhead, Green J7, and cooler plates (as required) 

· Op Mode – Science mode (0)

· Fixed range delay start at 180km

· Fixed range window at 40km

· Fixed VGA gain settings

· Fixed threshold settings

· Fixed channel enables

· Test 1A => Configure Ch#1lo = ON, Ch#1hi = OFF, Ch#2 = OFF, Ch#3 = OFF
· VGA gain = 1.0
· Fixed threshold = 62.5mv
· Expected return pulse ( 158mv
· Test duration 6.25 min. => 3,002 steps at 8Hz rate
· Test 1B => Configure Ch#1lo = OFF, Ch#1hi = ON, Ch#2 = OFF, Ch#3 = OFF
· VGA gain = 1.0
· Fixed threshold =62.5mv
· Expected return pulse ( 125mv
· Test duration 6.25 min.
· Test 1C => Configure Ch#1lo = OFF, Ch#1hi = OFF, Ch#2 = ON, Ch#3 = OFF
· VGA gain =1.5
· Fixed threshold = 125mv
· Expected return pulse ( 288mv
· Test duration 6.25 min.
· Test 1D => Configure Ch#1lo = OFF, Ch#1hi = OFF, Ch#2 = OFF, Ch#3 = ON

· VGA gain = 2.0

· Fixed threshold = 250mv

· Expected return pulse ( 386mv

· Test duration 6.25 min.

Test # 1 – Data displays, products, criteria and commands:

· Real-time screen displays:

· Range(MLA) vs. time (for t = 0 to the end of the test)

· Full scale range - TBD (199km to 201km)

· Range(MLA) – Range(BCE)  vs. time  (for t = 0 to the end of the test)

· Full-scale range (10m  (~20-30km offset ?)

· Overlay ( 1m ((6.7ns) boundaries centered about avg. of Range(MLA) – Range(BCE)

· Good Hit = within boundary ; Bad Hit = ( Outside boundary

· Data files required (text, tab delimited):

· Name convention = Test type + test # + UTC

· See Analysis & Trend Data File Formats’ spreadsheet for content definitions

· Trend averages taken over test duration or test specific test segments

· Success Criteria:

· > 95% detection hits => 2852 good hit’s (< 150 hit’s outside) and range returns within the (2ns from avg. of Range(MLA) – Range(BCE)

· All lower eight range bits have a least one value of “0” and “1”

· Commands used from power-up:
· mla_mem_run 
· mla_goto_standby
· mla_sci_alg_mode(1)
· mla_goto_sci
· mla_chan_enable_config(ChID,enab/disab) – repeat as required for Channel selects
· Enable all channels at exit
Test # 2 – Median Ranging Test (middle 8 bits):

· Objective:

· Verify the lower 8-bit range (30m) register count linearity and missing/stuck bits

· RMU Ch ID and 1PPS synchronization

· Monitor range bias data (dependent on BCE fiber configuration and length)

· Monitor filter impulse response

· Monitor channel gain stability (single fixed value)

· Provide simulated surface returns from 200km to 223.040km (3 cycles through ~ 7.68km)

· BCE return range delay stimulus in 50ns steps (~7.5m) at 8Hz rate

· 200km => 1,334,256,380.8ps

· 23.04km = ((46.08km ( c) ( 50ns) = 3,074 steps

· Coarse timer at (3,074 steps ( 50ns) ( 200ns = 769 counts

· Simulated background power for Mercury night => 0nw

· Simulated return pulse strength = 200km

· 1.19fJ at the Receiver input

· 0.90fJ at the Detector input

· Configuration:

· Beam Dump, Showerhead, Green J7, and cooler plates (as required) 

· Op Mode – Science mode (0)

· Fixed range delay start at 190km

· Fixed range window at 40km

· Fixed VGA gain settings

· Fixed threshold settings
· Fixed channel enables
· Configure Ch#1lo = OFF, Ch#1hi = ON, Ch#2 = OFF, Ch#3 = OFF
· VGA gain = 1.0
· Fixed threshold = 62.5mv

· Expected return pulse ( 158mv

· Test duration 6.4 min. => 3,074 steps at 8Hz rate

Test # 2 – Data displays, products, criteria and commands:
· Real-time screen displays:

· Range(MLA) vs. time (for t = 0 to the end of the test)

· Full scale range 100km to 300km 

· Overlay range gate position

· Range(MLA) – Range(BCE)  vs. time  (for t = 0 to the end of the test)

· Full scale range (10m

· Overlay ( 1m ((6.7ns) boundaries centered about avg. of Range(MLA) – Range(BCE)

· Good Hit = within boundary ; Bad Hit = ( Outside boundary

· Data files required (text, tab delimited):

· Name convention = Test type + test # + UTC

· See Analysis & Trend Data File Formats’ spreadsheet for content definitions

· Trend averages taken over test duration or test specific test segments

· Success Criteria:

· > 95% detection hits => 3070 good hit’s (< 304 hit’s outside) and range returns within the (2ns from avg. of Range(MLA) – Range(BCE)

· All middle eight range bits have a least one value of “0” and “1”

· Commands used from power-up:
· mla_mem_run 
· mla_goto_standby
· mla_sci_alg_mode(1)
· mla_goto_sci
· mla_chan_enable_config(ChID,enab/disab) – repeat as required for Channel selects
· Enable all channels at exit
Test # 3 – Coarse Ranging Test (upper 8 bits):
· Objective:

· Verify the lower 8-bit range (30m) register count linearity and missing/stuck bits

· RMU Ch ID and 1PPS synchronization

· Monitor range bias data (dependent on BCE fiber configuration and length)

· Monitor filter impulse response

· Monitor channel gain stability (single fixed value)

· Provide simulated surface returns from 100km to 1966.050km (~1 cycle through ~ 1966.05km)

· BCE return range stimulus delay in 10(s steps (~1.5km) at 8Hz rate

· 100km => 667,128,190.4ps

· 1866km = ((3732km ( c) ( 10(s) = 1,245 steps

· Coarse timer at (1,245 steps ( 10(s) ( 200ns = 62,250 counts

· Simulated background power for Mercury night => 0nw

· Simulated return pulse strength = 200km

· 1.19fJ at the Receiver input

· 0.90fJ at the Detector input

· Configuration:

· Beam Dump, Showerhead, Green J7, and cooler plates (as required) 

· Op Mode – Science mode (0)

· Fixed range delay start at 90km

· Fixed range window at 1900km

· Fixed VGA gain settings

· Fixed threshold settings
· Fixed channel enables
· Configure Ch#1lo = OFF, Ch#1hi = ON, Ch#2 = OFF, Ch#3 = OFF
· VGA gain = 1.0
· Fixed threshold = 62.5mv

· Expected return pulse ( 158mv

· Test duration 2.6 min. => 1,245 steps at 8Hz rate

Test # 3 – Data displays, products, criteria and commands:
· Real-time screen displays:

· Range(MLA) vs. time (for t = 0 to the end of the test)

· Overlay range gate position

· 0 to 2000km full scale range

· Range(MLA) – Range(BCE)  vs. time  (for t = 0 to the end of the test)

· (10m full scale range

· Overlay ( 1m ((6.7ns) boundaries centered about avg. of Range(MLA) – Range(BCE)

· Good Hit = within boundary ; Bad Hit = ( Outside boundary

· Data files required (text, tab delimited):

· Name convention = Test type + test # + UTC

· See Analysis & Trend Data File Formats’ spreadsheet for content definitions

· Trend averages taken over test duration or test specific test segments 

· Success Criteria:

· > 95% detection hits => 1245 good hit’s (< 65 hit’s outside) and range returns within the (2ns from avg. of Range(MLA) – Range(BCE)

· All upper eight range bits have a least one value of “0” and “1”

· Commands used from power-up:
· mla_mem_run 
· mla_goto_standby
· mla_sci_alg_mode(1)
· mla_goto_sci
· mla_chan_enable_config(ChID,enab/disab) – repeat as required for Channel selects
· Enable all channels at exit
Test # 4 A, B, C, D – Range Gate Test:
· Objective:

· Verify valid range returns within the entire range window width

· Verify non-valid range returns that occur beyond the window limits

· Verify 40km, 80km, 120km and 160km range gate widths (150m

· Provide simulated surface returns than span the range window limits & exceed the boundaries

· Simulated background power for Mercury night => 0nw

· Simulated return pulse strength = 200km

· 1.19fJ at the Receiver input

· 0.90fJ at the Detector input

· Range return stimulus in 1(s steps (~150m) at 8Hz rate

· Configuration:

· Beam Dump, Showerhead, Green J7, and cooler plates (as required) 

· Op Mode – Science mode (0)

· Fixed VGA gain settings

· Fixed threshold settings
· Fixed range delays
· Fixed range windows
· Fixed channel enables
· Configure Ch#1lo = OFF, Ch#1hi = ON, Ch#2 = OFF, Ch#3 = OFF
· VGA gain = 1.0
· Fixed threshold = 62.5mv 

· Expected return pulse ( 158mv

· Test 4A - Set fixed 38.4km window starting at 180km

· Return pulse delay start at 200km => 221km => 179km => 200km

·  Test duration 1.2 min. => 42km ( 150m = 280 steps => 35 sec. ( 2

· Test 4B - Set fixed 76.8km window

· Return pulse delay start at 400km => 440.5km => 359.5km => 400km

· Test duration 2.3 min. => 82km ( 150m = 547 steps => 68 sec. ( 2

· Test 4C - Set fixed 115.2km window 

· Return pulse delay start at 600km => 660.5km => 539.5km => 600km

· Test duration 3.4 min. => 122km ( 150m = 813 steps => 102 sec. ( 2

· Test 4D - Set fixed 153.6km window 

· Return pulse delay start at 800km => 880.5km => 719.5km => 800km

· Test duration 4.5 min. => 162km ( 150m = 1080 steps => 135 sec. ( 2

Test # 4 – Data displays, products, criteria and commands:
· Real-time screen displays:

· Range(MLA) + (Range gate delay & width) vs. time (for t = 0 to the end of the test)

· 100km to 900km full scale range

· Range(MLA) – Range(BCE)  vs. time  (for t = 0 to the end of the test)

· (10m full scale range

· Overlay ( 1m ((6.7ns) boundaries centered about avg. of Range(MLA) – Range(BCE)

· Data files required (text, tab delimited):

· Name convention = Test type + test # + UTC

· See Analysis & Trend Data File Formats’ spreadsheet for content definitions

· Trend averages taken over test duration or test specific test segments

· Success Criteria:

· Range window widths measured at 40km, 80km, 120km & 160km (150m

· “Good” returns within window and “misses” outside windows

· Delta valid range measurements correspond to selected window widths

· > 90% detection hits inside range window and range returns within the (2ns from avg. of Range(MLA) – Range(BCE)

· Commands used from power-up:
· mla_mem_run 
· mla_goto_standby
· mla_sci_alg_mode(0)
· mla_rng_delay
· mla_rng_window
· mla_goto_sci
· mla_chan_enable_config(ChID,enab/disab)
· Enable all channels at exit
Test # 5 A, B, C, D – Constant range with variable background power and return energy levels:

· Objective:

· Determine Pd as a function of return energy strength and background power levels

· Determine range walk errors as a function of return pulse energy and instrument thresholds

· Determine range bias errors as a function of oscillator lifetime, instrument temp, etc. 

· Return pulse energy monitor calibration

· Provide simulated variable pulsed return signal strengths and variable background CW power levels

· Pulsed return delay stimulus is a fixed fiber length cable from the BCE laser beam dump output to a BCE variable attenuator (and energy monitor) back to the BCE showerhead return port

· Configuration:

· Op Mode = Science mode (0)

· Closed loop threshold control – TBD false alarm rate (<0.1% … ? … beta parameter ?)

· Range gate delay fixed at TBD (0km … ?) – set to fixed fiber length delay

· Range gate width fixed at 40km (0km to 40km) – set to encompass fixed fiber length delay

· Beam Dump, Showerhead, Green J7, closed loop fiber delay, and cooler plates (as required)

· Channel select:  Test 

· Test 5A => Configure Ch#1lo = ON, Ch#1hi = OFF, Ch#2 = OFF, Ch#3 = OFF
· For VGA = 1.0, 1.6, 4.0, 7.6, 10  (5)
· For return pulse energy set to 200km to 1400km step 300  (5)
· 200km   = 1.19fJ (Rx) ; 0.898fJ (Det) 
· 500km   = 0.191fJ (Rx) ; 0.144fJ (Det)
· 800km   = 0.076fJ (Rx) ; 0.056fJ (Det)
· 1100km = 0.0395fJ (Rx) ; 0.0297fJ (Det)
· 1400km = 0.0244fJ (Rx) ; 0.0183fJ (Det)
· For Background power level set to .1nw to 1.3nw step .3  (5)
· Collect 15 seconds data (120 shots)
· Next background power level

· Next return pulse energy level

· Next VGA setting

· Test duration => 31.25 min.

· Test 5B => Configure Ch#1lo = OFF, Ch#1hi = ON, Ch#2 = OFF, Ch#3 = OFF
· Repeat above => 31.25 min.

· Test 5C => Configure Ch#1lo = OFF, Ch#1hi = OFF, Ch#2 = ON, Ch#3 = OFF
· Repeat above => 31.25 min.

· Test 5D => Configure Ch#1lo = OFF, Ch#1hi = OFF, Ch#2 = OFF, Ch#3 = ON

· Repeat above => 31.25 min.

Test # 5 – Data displays, products, criteria and commands:
· Real-time screen displays:

· Range(MLA) vs. time (every shot for t = 0 to the end of the test)

· (1km full scale range

· Range(MLA) – Range(BCE)  vs. time  (every shot for t = 0 to the end of the test)

· (1km full scale range

· BCE background CW power monitor vs. time (every shot for t = 0 to the end of the test)

· BCE return pulse energy monitor vs. time (every shot for t = 0 to the end of the test)

· Data files required (text, tab delimited):

· Name convention = Test type + test # + UTC

· See Analysis & Trend Data File Formats’ spreadsheet for content definitions

· Trend averages taken over test duration or test specific test segments

· Success Criteria:

· Consistency and repeatability of the real data plots

· Post data analysis indicates a <15% anomalous deviation in the critical calibration constants

· Commands used:  

· mla_mem_run 
· mla_goto_standby
· mla_sci_alg_mode(0)
· mla_rng_delay
· mla_rng_window
· mla_goto_sci
· mla_chan_enable_config(ChID,enab/disab)
· Enable all channels at exit

Test # 6 A, B, C – VGA response and return pulse energy:

· Objective:

· Determine VGA input <=> output transfer 

· Return pulse energy monitor calibration

· Configuration:

· Op Mode = Science mode (0)

· Manual fixed threshold control

· Manual fixed VGA control

· Range gate delay fixed at 0km 

· Range gate width fixed at 40km (0km to 40km)

· Configure Ch#1lo = ON, Ch#1hi = ON, Ch#2 = OFF, Ch#3 = OFF

· Background power level set to 0nW (night)

· Beam Dump, Showerhead, Green J7, and cooler plates (as required)

· BCE range return stimulus is fixed fiber length return from laser beam dump output to variable attenuator (and energy monitor) to showerhead return

· Test 6A
· Return pulse energy level set to 200km => CH#1 output ~ 16mv at VGA = 0.1
· 1.19fJ at the Receiver input

· 0.90fJ at the Detector input
· Ch#1lo threshold = 10mv 

· Ch#1hi threshold = 62.5mv

· For VGA = 0.1 to 1 step 0.1

· Collect 15 seconds of data (120 shots)

· Next VGA step

· Test duration => 1.25 min.

· Test 6B
· Return pulse energy level set to 400km => CH#1 output = ~20mv at VGA = 0.5

· 0.299fJ at the Receiver input

· 0.225fJ at the Detector input

· Ch#1lo threshold = 10mv 

· Ch#1hi threshold = 62.5mv

· For VGA = 0.5 to 2.5 step 0.5

· Collect 15 seconds of data (120 shots)

· Next VGA step

· Test duration => 1.25 min.

· Test 6C
· Return pulse energy level set to 800km = > CH#1 output ~ 20mv at VGA = 2
· 0.0747fJ at the Receiver input

· 0.0561fJ at the Detector input
· Ch#1lo threshold = 10mv 

· Ch#1hi threshold = 62.5mv

· For VGA = 2 to 10 step 2

· Collect 15 seconds of data (120 shots)

· Next VGA step

· Test duration => 1.25 min.

Test # 6 – Data displays, products, criteria and commands:
· Real-time screen displays:

· Range (MLA) vs. time (every shot for t = 0 to the end of the test)

· (1km full scale range

· BCE return pulse energy monitor (from MLA laser output) vs. time (every shot for t = 0 to the end of the test)

· Data files required (text, tab delimited):

· Name convention = Test type + test # + UTC

· See Analysis & Trend Data File Formats’ spreadsheet for content definitions

· Trend averages taken over test duration or test specific test segments

· Commands used:  

· mla_mem_run
· mla_goto_standby
· mla_sci_alg_mode(0)
· mla_rng_delay
· mla_rng_window
· mla_goto_sci
· mla_chan_enable_config(ChID,enab/disab)
· Enable all channels at exit

Test # 7 A, B, C – Noise Count vs. Threshold Sensitivity:

· Objective:

· Verify and validate the system noise count characteristics for each of the receiver thresholds as a function background power and VGA setting

· Verify/characterize commanded threshold D/A output vs. A/D read-back

· Configuration:

· Op Mode = mode (0) ; all channels enabled

· Fixed thresholds => commanded to every step over full range

· Range gate delay fixed – 1650km (power on default)

· Range gate width fixed – 1550km (power on default)

· Beam dump, Showerhead, and cooler plates (as required)

· Channel select:  Ch# 1lo, Ch# 1hi, Ch#2 and Ch#3 are all ’ON’

· Beam Dump or Beam Stop, Showerhead, Green J7, and cooler plates (as required)

· Range return stimulus is not required

· Test 7A – Standby or Science Mode – Full range – Reduced resolution

· For Background power level = 0nW to 1.5nw step .5nW  (4)

· For VGA = 0.1, 0.5, 1, 5, 10  (5)

· For Fixed threshold = 10 count to 250 step 5  (51)

· Collect ½ seconds of data (4 shots)

· Sum 4 shots worth of noise
· Time est. H/W diag. pkt => 1 sec. per step
· Time est. Command and setup time => ?
· Next threshold

· Next VGA setting

· Next Background power level setting

· Test Duration – 8.5 min. + ?
· Test 7B – Standby or Science Mode – Reduced range – High resolution

· For Background power level = 0nW to 1.5nw step .5nW  (4)

· For VGA = 0.1, 0.5, 1, 5, 10  (5)

· For Fixed threshold = 50 counts to 170 step 1  (120)

· Collect ½ seconds of data (4 shots)

· Sum 4 shots worth of noise
· Time est. H/W diag. pkt => 1 sec. per step
· Time est. Command and setup time =>1
· Next Threshold level

· Next VGA setting

· Next Background power level setting

· Test Duration – 20.2 min. + ?
· Test 7C – Standby or Science Mode – Threshold A/D read-back settings

· Background power level = 0nW 

· VGA = 10

· For Fixed threshold = 0 count to 255 step 1  (256)

· Collect ½ seconds of data (4 shots)

· Sum 4 shots worth of noise
· Time est. H/W diag. pkt => 1 sec. per step
· Time est. Command and setup time => ?
· Next Threshold value

· Test Duration – 4.3 min. + ?
Test # 7 – Data displays, products, criteria and commands:
· Real-time screen displays:

· MLA(noise count) vs. threshold – per Channel per Background power level per VGA setting

· Data files required (text, tab delimited):

· Name convention = Test type + test # + UTC

· See Analysis & Trend Data File Formats’ spreadsheet for content definitions

· Trend averages taken over test duration or test specific test segments

· Commands used: 

· mla_mem_run 
· mla_goto_standby
· mla_sci_alg_mode(0)
· mla_rng_delay
· mla_rng_window
· mla_goto_sci
· mla_lsr_disable
· mla_lsr_enable
· mla_chan_enable_config(ChID,enab/disab)
· Enable all channels at exit
Test # 8 A, B – Science Data Pass Ranging Test:  Science mode 1 & 2

· Objective:

· Verify and validate table driven range gate parameters, VGA function with receiver sensitivity and ability to execute time tagged events.

· Test duration ( 60 min. => 30min. ( 2  Noon/Midnight  [Science mode(0) & (1)]

· Channel select:  Ch# 1lo, Ch# 1hi, Ch#2 and Ch#3 are all ’ON’

· BCE to provide simulated surface returns from 1600km to 200km to 1600km via simulated S/C MET file

· Adjust BCE range delay stimulus (8Hz) to coordinate with the 1Hz S/C MET data file

· MET, Range (30m resolution) and emission angle (not used by instrument)

· Adjust BCE background irradiance levels to simulate worse case test conditions

· Orbit pass #1

· 1600km to 301km => 0.7nw

· 300km to 300km => 0.1nw

· 301km to 600km => 0.7nw

· Orbit pass #2

· TBD

· Adjust BCE pulse return energy stimulus to simulate 200km to 1600km range distance

· 8Hz BCE return stimulus

· Algorithm adjust VGA setting based on input range values

· Algorithm adjust Range window based on range rate values – computed from S/C input predicts

· Algorithm adjust thresholds - closed loop in constant false alarm rate mode

· 3 per lower thresholds and 0.01 for Ch#1 Hi threshold
Test # 8 – Data displays, products, criteria and commands:
· Real-time screen displays:

· Range(MLA) vs. time (for t = 0 to the end of the test)

· Overlay range gate position

· 50 to 2150km full scale range

· Range(MLA) – Range(BCE)  vs. time  (for t = 0 to the end of the test)

· (10m full scale range

· Overlay ( 2ns boundaries centered about avg. of Range(MLA) – Range(BCE)

· Commands used:

· mla_mem_run 
· mla_goto_standby
· mla_sci_alg_mode(1) … (2)
· mla_goto_sci
· mla_chan_enable_config(ChID,enab/disab)
· Enable all channels at exit

Test # 9 – Variable Pulse Width and Pulse-Pair Lockout Returns:

· Objective:

· Verify and validate matched filter operation to simulated variable pulse width return echo’s

· Verify and validate the RMU pulse pair minimum lockout resolution (0.1us – 2us)

· Provide simulated variable pulsed width and pulse pair return signals – constant energy

· Configuration:

· Op Mode = Science mode (0)

· Closed loop threshold control – TBD false alarm rate (<0.1% … ? … beta parameter ?)

· Range gate delay fixed at 480km

· Range gate width fixed at 40km (480km to 520km) 

· Fixed return delay stimulus at 500km

· Fixed VGA = 10

· Beam Dump, Showerhead, Green J7, and cooler plates (as required)

· Channel select:  All channels enabled

· Test #9 - Constant energy return pulses – variable pulse widths and pulse pair separations
· Return pulse pair energy (500km) = 0.191fJ (Rx) ; 0.144fJ (Det) 
· For pulse widths = 10ns to 500ns step 10ns  (50)
· For pulse pair separation = 100ns to 2000ns step 100ns  (20)
· Collect data for 2 seconds (16 shots)
· Next pulse separation
· Next Pulse width
· Test Duration – 33.3 min.
· Real-time screen display:  TBD

· Commands used:  TBD

Test # 10 – S/W Test & Maintenance Mode Operation:

· Objective:

· Verify and validate ability to patch, dump, checksum memory, perform parameter table modifications, program diagnostics, code and algorithm, execute self test & diagnostics modes, etc.

· Provide instrument commanding and exercising algorithms as required.

· Uploads & downloads & command and operational status communication

· Implement Mission applicable Maintenance modes as required

· Exercise RMU Test Mode

· Configuration:

· Beam Dump or Stop, and cooler plates (as required)

· Success Criteria:  TBD

· Commands used:  TBD

Real-time screen display:  TBD

Special Test # 1 – Steady state sensitivity – EMI/EMC susceptibility:

· Objective:  to places the instrument into a sensitive ‘listening mode’ for the purpose of identifying external test conditions that could affect the instrument baseline operation, noise counts, threshold stability, etc.

· Configuration:

· Channel discriminator threshold set to level that allow ~ ½ maximum noise count (0.5 sec)

· BCE beam dump or beam stop assembly required

· Commands used:  TBD

· Real-time screen display:  TB

Special Test # 2 – Laser & Receiver Optical Performance Parameter Monitor:

· These tests will monitor laser output characteristics; pulse widths, divergence, shot-to-shot jitter, far field energy distribution, peak to valley, and statistics.

· Receiver FOV sweep

· Laser to receiver bore-sight alignment

· Typically this data (in part or whole) will be collected in parallel while performing IPT’s

· Laser Parameters

· Rep. Rate:  8Hz

· Pulse width:  4-8ns  

· Energy:  20mJ ±2mJ at +15° to +25°C  (Amp diodes) FWHM

· Divergence:  50(r ±10(r (1/e2) after 15x beam expander (vacuum)

· Shot-to-shot jitter:  <10% beam divergence

· Electrical Power – will measure the 28V prime power usage as require

· Eye safe laser energy density as per ANSI Z136.1 (~1.6uJ/cm2) => OD4 (eye safe)

· Design lifetime:  2yr op-life based on a 5yr cruise period and a 1yr mission

· Monitor, record and track all laser mode cycles and laser fire shot log

· Mission = 680 orbits ( 30 min. ( 60 sec. ( 8Hz = 9.8M  (30M req.)

· Ground testing ~ 200 hrs = 5.8M

· TBD Laser burn-in (pre-instrument delivery) => 14.4M (max.!)

· Configuration:

· Beam Dump, RALPH and/or cooler plates as required

· Commands used:  TBD

· Real-time screen display:  TBD
Special Test # 3 – Laser Energy Calibration Test:

· Objective:  Verify and characterize the output laser energy as a function of ground test temperature ranges.

· Energy Monitor (Scientec) with special test set-up hardware

· Laser eye safe precautions will be required

· Require external laser chiller and instrument cold plate attachment

· Configuration - No beam stop, beam dump, RALPH or RAFP 

· Eye safe goggles (OD 4), and cooler plates (as required)

· Commands used:  TBD

· Real-time screen display:  TBD

Special Test # 4 – BCE Showerhead Calibration:

· Objective: 

· Calibrate BCE return pulse energy monitor and control 

· Calibrate BCE return background power monitor and control

· Procedure – TBD

Special Test # 5 – Risley FOV Sweep:

· Objective: 

· To verify receiver tube FOV’s

· To verify laser beam divergence via FOV sweep inference

· Procedure - TBD
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