Argonne

NATIONAL LABORATORY

Gary Drake, Alexander Paramonov,

Jimmy Proudfoot, Robert Stane
Argonne National Laboratory,
Lemont, IL USA

k

Chicago, IL

K. Anderson,
M. Oreglia, F. Tang
University of Chicago

H. Akerstedt,
C. Bohm
Stockholm University,

USA Stockholm, Sweden

On Behalf of the ATLAS Tile Calorimeter System

The TileCal De

monstrator

« Prototype Development Program for the Phase 2 Upgrade
¢ Replacement of All Front-End & Back-End Electronics

* Expecting ~X3 increase in Radiation Tolerance Requirements
= All Prototypes are being Tested for Radiation Tolerance
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Radlatlon Testlnq FaC|I|t|es & Methodology

» TileCal Radiation Requirements
— 10 Years of Running, 3000 fb! Total

TID NIEL Fluency SEE Fluency
(Grays) (neutrons/cm?)  (protons/cm?)
Lo 244 6.1x10%2 1.47x10%2
Hi 5368 4.5x10%3 7.13x10%8

« Radiation Testing Facilities

cat
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Typ

Brookhaven

Upton, 1 MeV Decays from a %°Co
NY Gammas  source; Testfor TID
ersity of NN 1 MeV Neutrons from U235
Massachusetts M ! (equiv) decay in a nuclear
—Lowell Neutrons  reactor; Test for NIEL

Massachusetts Boston,
General MA
Hospital

Protons

Radiation Source &
Test Type

10-200 MeV  Cyclotron for cancer
therapy; Test for SEE

Setup at BNL = TID

Setup at MGH = SEE

General Technique for Tests:
Read out during irradiation
Shield DAQ from radiation
Customize DAQ for test type
Often requires signal buffering
& remote powering

Have also used LANSCE, ANL APS, Fermilab, & CDH in lllinois

Laptop for

Data Logging Power Supply

No Radiation

Outside Radiation Environment

Setup at UM-Lowell = NIEL
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COTS POL Regulators - TID

A Few Measurements & Results

HV Control Card - NIEL
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3-in-1 Cards - TID Modulator - SEE
—— Daughter Board - SEE
TS5A2360 DGE11DY Observed (1) SEE in TX that affected all four channels.
(Usadin QILY) | {Usadin integrator) Upset type Upset rate Test specifications -
on resistance 050 120 — "ft e S T g e B v Observed SEEs in RX: 13.7 / CH / 1E+12 p/cm?
nie-bit upsets (repairable A wiee] Tolon ene 2 i3 . . .

o offtime 28 12n R £ R p=s Tend to be 100's of bits long = Easy to identify

ton offime Bne 16ns Two-bit upsets (repairable); . 1iweek Proton flux: .“' 10* protons/cm®’s - - - - -
charge injection 1pC 4pC Multi-bit upsets (unrepairable): | 1-Z'month | Test duration: ~1 hour SEE‘S in the hl_gh-speed_ circuitry Wer? Sh(?l’t and did not
leakage current aun,-'-\ 2-Dn.q Ghit transmission errors: S/month | Equivalent run time: | 100 days (L=10% em-"s") require rebootlng/resettlng of the optlcal links

= Work in progress...

Goal:

Complete testing of all prototypes by end of 2015
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