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Surface Detector

Electronics Upgrade

SDEU team & designers groups

UUB V3

Failures, Spares & Maintenance Status
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UUB – tests process

P. Stassi – LPSC Grenoble – Malargue, April 2024

Failures Status
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UUB – Manufacturer Tests

P. Stassi – LPSC Grenoble – Malargue, November 2023

Failure rate of the 1st tests: 24%
(74% passed without retesting)

Mitigations:
- Component exchange
- Reworking
- Process adjusted
- Test bench adjusted

Failures Status



4

UUB – ESS tests

P. Stassi – LPSC Grenoble – Malargue, November 2023

Including:

• ADCs
- initialization problems
- Flipping bits, (2%)

• Some baseline instabilities at high temperatures

• Some 3.3 V DC/DC converter failures

Failure rate : 10%

Mitigations:
- Component exchange (by A2F or @ Malargue, ADC, DC/DC conv.)
- Reworking (by A2F or @ Malargue)
- Software patch
- Acquisition process adjusted

Failures Status
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UUB – On site Tests

P. Stassi – LPSC Grenoble – Malargue, November 2023

11 UUB with bad ADC, flipping bits (sent in Malargue before knowing of 

the problem, can be repaired by replacing the ADCs)

302 UUB rejected from tests at Malargue (18%) but only 10 with failures 

(0.5%):
→ 9 with 1 TRACO DC/DC failure (replaced)
→ 1 with ADC initialization problem
→ 292 with fabrication or packaging Quality default (17%) (repaired)

79 UUB returned from the field but 65 UUB with failure (3,5%):

→ 56 with problems which can be repaired
→ 9 with e-Fuse problem, cannot be repaired without changing the FPGA 
(discarded)

Failures Status
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UUB Procedures

P. Stassi – LPSC Grenoble – Malargue, April 2024

Procedures for UUB maintenances are stored at the Pierre Auger Observatory → https://www.auger.org.ar/SDEU/

Andres Travaini

Maintenance Status

https://www.auger.org.ar/SDEU/
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UUB Procedures

P. Stassi – LPSC Grenoble – Malargue, April 2024

General procedures for deployment

SDEU specific procedures for 
deployment & Integration

Maintenance Status



8

UUB Procedures

P. Stassi – LPSC Grenoble – Malargue, April 2024

SDEU specific procedures for maintenance

Maintenance Status
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Tools for Maintenance

P. Stassi – LPSC Grenoble – Malargue, April 2024

Tools available in Malargue for SDEU Maintenance:

➢ Digital Phosphor Osciloscope Tektronix TDS 3034 300MHz 2.5Gsa/s
➢ Mixed Signal Osciloscope MSO3054 500MHz 2.5Gsa/s 16CH
➢ Power supply HP E3631A
➢ Power Supply MX180TP
➢ Power supply Kettor KD 3305D
➢ Waveform generator HP 3312A 15MHz
➢ True RMS multimeter Fluke 179
➢ Laptop ACER Aspire E15 – I5-5200U 6GB DDR3 1TB HDD
➢ Laptop Lenovo ThinkPad L580 I7
➢ Digital microscope Keyence VHX-970F
➢ Optical microscope Bausch & Lomb, Stereo zoom 4
➢ Infrared solder station Jovy RE 7500
➢ Hot air solder station Hakko 850B
➢ Weller Solder station WD 1M, only for UUB
➢ Weller Solder station WD 2M, UUB and TPCB
➢ Weller Zero smog EL air extractor with filtering
➢ 3 UUB Test benches (Siegen, KIT and Malargüe models)
➢ Lecce Box (PMT signal emulator)

Maintenance Status
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Tools for Maintenance

P. Stassi – LPSC Grenoble – Malargue, April 2024

Tools to be procured for SDEU Maintenance:

➢ Climate chamber Binder MKF56 with accessories

➢ Weller rework station 3 CH 400W WR3000MER

➢ Arbitrary Waveform Generator RIGOL DG 922 pro

Maintenance Status
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- UUBs in Malargue:

- 31 units received in October 20 (Pre-production)

- 49 units received in February 21 (Pre-production)

- 84 units received in August 21

- 252 units received in December 21

- 420 units received in April 22

- 247 units received in June 22

- 420 units arrived in December 22

- 252 units arrived in March 23

- 100 units arrived in November 23

→ 1855 units on site

- 146 remaining UUB to be shipped asap

UUB Production Status
(2001 units)

P. Stassi – LPSC Grenoble – Malargue, April 2024

Spare parts Status
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At SITAEL (A4F) place:    
17 to be reworked
23 to be retested (reworked)
9 reworked, tested OK to be  
sent to Prague
7   back from Prague, OK
33 to be investigated/repaired
2 UUB golden units
10 to be discarded

1 at Palermo, OK

44 in Prague, OK

54 + 202 = 256 good spare UUB available today

UUB Spare Units

P. Stassi – LPSC Grenoble – Malargue, April 2024

Spare parts Status
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UUB Loose Parts

P. Stassi – LPSC Grenoble – Malargue, April 2024

Spare parts Status
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UUB

Loose Parts Status

50 Ohms termination → 2200 units, OK Binder socket nuts  → OK

P. Stassi – LPSC Grenoble – Malargue, April 2024

Spare parts Status
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UUB Spare components

P. Stassi – LPSC Grenoble – Malargue, April 2024

Spare parts Status
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TPCB Upgrade and other 

components

P. Stassi – LPSC Grenoble – Malargue, April 2024

Spare parts Status
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Other components at Malargue

P. Stassi – LPSC Grenoble – Malargue, April 2024

Spare parts Status
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✓ Less than 10% of failure on the UUB delivered
✓Big number of UUB with Quality problems, 17%
✓ 10+11 = 21 UUB which cannot be repaired (10 at A2F, 11 at Malargue)
✓ 146 UUB to be sent 

Conclusions

✓ SDEU Maintenances Procedures here but to be completed
✓ Tools available but more need to be procured

✓Acceptable number of spare UUB available
✓Most critical components are here
✓More components, ordered
✓ Lot of important obsolete or difficult to procure components, procured by INFN

Spare parts Status

Maintenance Status

Failures Status


