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Components 

Experiments
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Phase 0: Proposing Experiences

Phase A: Feasibility

Phase B: Preliminary definition

Phase C: Detailed Definition

Phase D: Achievement / Qualification

Phase E: Running

Phase F: Withdrawal Service

Phase D: Achievement / Qualification

Determine if they meet 
the requirements

Demonstrate that they 
are fit for purpose 

Detect anomalies



HALT / HASS Hydrophone and Laser 

example

Verification

Check the characteristics and

performance of the instrument

Qualification

Define instrument’s functional

limits
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VQV Procedure introduction
(Verification – Qualification – Validation) 

Validation

Validate the conformity of

requirements



IV. Components 
Experiments
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GoalGoal

Checking Laser’s Characteristics

Test Bench MeasuringTest Bench Measuring

Laser’s Top & Bottom view The Black Box

 Verify that the orders given by cards are transmitted

 Targets

• Visualize the laser signal

• Define the optical characteristic of the laser

• Check the specification of the set

 Comments

• the opening angle

• the capacity of use of the battery 

• the stability of the laser according

 Some anomalies

Returns even though it has no trigger

Stability of tension problem

Discharging the battery / too much charge….

 Set up Non Compliance Record

Search tests on the peak at the beginning of the sequence

CLB 
Central Logic Board

FMC 
FPGA Mezzanine Card 

LPMI+ Board
Laser Power Management Interface

LDC 
Laser Driver Card

Programming sequence & 
Visualization sequence



IV. Components 
Experiments

o Find weak points in the design

o Improve & Optimize the design
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Digital Hydrophone Cards

Hydrophone 

GoalGoal

Hydrophone Qualification

Test BenchTest Bench Results

Thermal Test Vibration Test 

 HALT & HASS 

 Highly Accelerated Life Test 

• Detect design flaws & weaknesses

 Highly Accelerated Stress Screening

• Detect defects related to the 

manufacturing process

 Tests performed on 6 boards

• 2 Thermal 

• 1 Vibration

Failure rate

Time

Infant 
Mortality

Random Failures

Wear-
Out

Star-Up / 
Commissionning Normal Operation End of Life

Goal

Product Life cycle



Vibration Test
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z

y

x

Vibration test Chart 



IV. Components 
Experiments
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Hydrophone Qualification

 Following Steps

 Perform the HASS test

• Vibration

2 cycle of 20 minutes: x or y axis & z axis

• Thermal

10 thermal cycles on all cards

 Referencing all anomalies

 Improve the test setup in collaboration 

with Colmar

 Update the Qualification procedure

Continuation



Conclusion

o Prepare test benches

o Identify facilities
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o Preprare plan


