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TE-EPC CNGS Irradiation Program

DC-DCs Test Description
(Vincent Barbet)
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TE-EPC CNGS Irradiation Program

DCDCs Reminder: what / where it is

Used in all 120A-10V, 600A-10V, 600A-40V, 4-6-8kA-08V, 13KA...
Example below: LHC600A-10V

FGC Generic PSU FGC PSU DCCT  pB0O0A-10V VS Conv. 600A DCCT

CPLD, FPGA, PWM, DC-DC, PWM, DC-DC, /JCPLD, LEM, PWM, DC- No critical
memory, Power Power DC, High Voltage cpts
Mosfets, Mosfets, Mosfets, IGBTs, Power Mosfets,

optocouplers optocouplers optocouplerg  optocouplers, AC-DC
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TE-EPC CNGS Irradiation Program

DCDCs Test Presentation

Goal is to test under radiation 3 types of DC-DC installed in LHC Power Converters in all
these power converters potentially :

- LHC120A-10V 6U DCCT Bivolt PSU

- LHC600A-40V
- LHC4-6-8kA-08V

6U FGC Trivolt PSU
2x DC-DCs 4815D
2x DC-DCs 4805S

tttt

In total up to 1200x 6U PSU are installed in LHC, which
represents up to 4000 DCDCs
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TE-EPC CNGS Irradiation Program

LHC60A-08V Test Description
(Laurent Ceccone)
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TE-EPC CNGS Irradiation Program

LHC60A-08V Reminder (1/2)

A power converter is a voltage source + FGC type 60 (COD) + DCCTs sensors

Ritz type
g 60A-08V VS Conv. 120A DCCT
P 3T LEM, PWM, DC-DC, High Voltage optocouplers
bl IGBTs, Power Mosfets, optocouplers,
AC-DC
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TE-EPC CNGS Irradiation Program

LHC60A-08V Reminder

Almost no data on Power Converter Voltage Source since FGC crashed early (2008).

LHC60A-08V Test Presentation: Phase 1 (1/2)

Goal is to test a power converter « without » its FGC included in the test, even if used
for controlling and diagnosing the converter. (through WorldFip).

« LHC60A-08V Power Converter (Voltage source + current sensors) are placed in front of
ventilation gallery, then being irradiated)

» The controller (FGC) is placed close to the AC distribution patch pannel, then taking

less radiations. Almentation
FGC
Charge
r— T WorldFip
| A
[ ]--— 400v D .

- ul
@) H O

cvs [ ] U

Liaison: 1g20m
FGC / Convertisseur

High Radiation location <:> Lower Radiation dose location

10 meters
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TE-EPC CNGS Irradiation Program

LHC60A-08V Test Presentation: Phase 1 (2/2)

Main difficulty comes from a Mosfet which was found dead during test in CNGS in 2008.
This power Mosfet is normally always ON when converter operates (acts like a
contactor). Then no switching action under radiation (SEE).

Test is then designed in 2 phases, with only the TID (+SEE) effects observed on the
Mosfet in the 2"d phase.

« Test Cycle 1 : Design validation (0..40 Gy)

« No ON-OFF transition during the period (0..40 Gy)
to avoid crashing the experience due to Power
Mosfet found suspicious

« Test Cycle 2: ON-OFF sequences (48 times/day)
(40Gy..destruction)
e Idea is to test MOSFET which was found
suspicious, once having taken 40 Gy, in the OFF-
ON sequence. (testing then Dose more than SEE)

LHC60A-08V Test Presentation: Phase 2

Phase 2: Access in October (not beginning of September)

Goal is to test Power Mosfet found suspicious (last test)
« Un test a été préparé afin de tester une douzaine de Power MOS Ixys IXFN24N100

(Mos ayant cassé lors des tests 2008)

Un montage a été réalisé pour mettre ces transistors dans une condition d’utilisation similaire a la réalité. »
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TE-EPC CNGS Irradiation Program

FGC Test Description
(Sylvie Dubettier)

COD Type 60 (LHC60A-08V)
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TE-EPC CNGS Irradiation Program

FGC Reminder

Difference between the 2 versions is one very sensitive to SEE ADC Card. (FPGA based)

FGC Generic

FGC COD
(LHC60A-08V)

.
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TE-EPC CNGS Irradiation Program

FGC Reminder
1 FGC Generic: Test CNGS 2008

O 3 arréts du FGC Generic mais redémarré via le WFIP.
- Aucune raison n’a pu étre trouvée, mais ces arréts sont surement liés a des latch up.

O On a constaté que la logique du filtre numérique est souvent corrompue.
- Résultat attendu pour le Generic car ce FGC n’a pas été concu pour étre en zone irradiée.
- Corruption environ tous les 5Sminutes durant le test. Probléme a venir, s’il se trouve en milieu radioactif.

O Plusieurs registres internes ont été corrompus dont un qui a subit un latch up.
- Implémentation d’une surveillance des registres internes

Q Plusieurs slow watchdog ont été effectués par le FGC ce qui montre des corruptions du
software.

O Faible dérive des tensions de référence et du DAC
- Peu d’effet pour les tensions de référence car les FGC seront recalibrés une fois par an environ.
- Pas d’effet pour le DAC car il se trouve dans la boucle de régulation.

O FGC COD: Test CNGS 2008
Q 3 arréts du FGC COD mais redémarré via le WFIP.

- Aucune raison n’a pu étre trouvée pour le moment, mais ces arréts sont
surement liés a des latch up.

Un 4ieme grrét du FGC COD mais pas de redémarrage.
- Aprés analyse du FGC, constatation que le Xilinx de la carte NDI est cassé.

i ¢ AN

Single Event Destructive Latchup
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TE-EPC CNGS Irradiation Program

FGC Test Presentation

Goal is to test

* AFGC Type COD (LHC60A-08V). Almost no -good- data on this item since stopped early
during CNGS 2008 tests.

* See if we encounter again a CPLD Crash. (the 2 types being tested will give us info).
Another test campaign is foreseen in a radiation facility outside CERN.

» Get more data on ADC card based on highly radiation sensitive FPGA to re-write FGC
software code to limit consequences of converters now exposed to radiation with the
GENERIC FGC. (Same test than in 2008)

* As a second step, we will try to test a possible ADC replacement card (for Generic
only)
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TE-EPC CNGS Irradiation Program

FGC Test Presentation: Phase 1
e Tests analogiques :
- Corruption du filtre (pour le FGC 50 - Generic).
- Mesure du bruit p2p du DAC et des références (+10V/-10V).
- Mesure de la valeur moyenne du DAC et des références (+10V/-10V).
- Mesure de la consommation du FGC avant et apres le test.

o Tests numériques :
- Corruption des registres internes du WFIP, HC16 et C32
- Corruption de la RAM interne HC16 et C32
- Corruption de la RAM externe HC16 et C32 (EDAC)

FGC Test Presentation: Phase 2

Premier test de la carte SD-360 (nouvelle carte analogique: Important pour le Generic)
o la carte SD-360 sera testée dans un FGC au CNGS.

- Elle pourrait remplacer les cartes SD-350 dans des zones sensibles du LHC car la logique du filtre de cette carte
n’est plus sensible au radiation.

« Les tests analogiques seront les méme que pour la carte SD-350 que ci dessus
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TE-EPC CNGS Irradiation Program

Present Status on different teams / experiences vs planning
1. DCDC tests:

1.

We are currently assembling the last card needed for the test.
2. We should be ready for Beginning of September

3. Use of 1x 48pin Burndy
2. LHC60A-08V:

1.

A converter with its distant (10meters) FGC is ready to be installgd
2. Use of WorldFip

3. FGC COD + GENERIC
1.

)

FGCs + their dedicated softwares + their auxiliary
power supplies are ready

2. Use of WorldFip + 2x SUB-D
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