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On-line beam monitoring system

SIRAD irradiation facility
INFN National Laboratory of Legnaro (Padova, Italy)
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Test RUN

 TOPIX : on ENERGY  ANGLE
Hailiediolt ION [MeV] [°]
Br 264,00 0 20 30
ENERGY = ANGLE
Cl 196,79 0
ION ' IoN[Mev] [
Cl 159,41 0 20 30
Br 264,00 020 30
F 110,66 020 30
Cl 196,79 0
Ni 246,00 0)
Cl 159,41 020 30
= 110.66 0 20 30 Si 146,41 020 30
O 100,91 0
Ni 246,00 0 :
Si 146,41 0 20 30 GB_LD




Fluence

Dosimetry

External Diodes

Internal Diodes

SIRAD Session Manager (RREACT) 0.5.9
Counter logfFile

Counter To : —,

First ac Time:2:05:54 pPm, Date: 11,412 Y Ty,
Counter started by: root

Flux: 1.8251e+03 1.6601e+03 2.52001e+03 2.8200e+03 1.5051e+03 1.6951e4+03 2.1551e+03 2.2200e+03
Flue: 1.4590e+03 1.2730e4+03 2. 0900e+03 2.3250e+03 1.3870e+03 1.5250e+03 1.a820e+03 1.7200e4+03
Flux: 1.4950e+03 1.2000e4+03 2.1100e+03 2.4050e+03 1. 6000e+03 1.6900e+03 1. 77002403 1.8350e4+03
Flue: 1.0871le+04 S.1170e+03 1.4376e+04 1l.6713e+04 9, 9830e+03 1.0762e+04 1.2621e+04 1.2467e+04
Flux: 1.5984592+03 1.349924+03 2.314924+03 2.8045%92+03 1.63492+03 1.814924+03 2.149924+03 2. 064592+03
Flue: 2.05534e+04 1.7072e+04 2.87959e+04 3.1126e+04 1.8922e+04 2.0332e+04 2.346%2+04 2.3545%e+04
Flux: 1.7700e+03 1.3750e+03 2.1550e+03 2.5550e+03 1. 52008403 1.42508+03 1.9500e+03 1.8800e4+03
Flue: 3.1103e+04 2. 568%e+04 4. 0416e+04 4. 7047e+04 2. 8268e+04 3.0785e+04 3. 544 0e+04 3.59422e+04
Flux: 1.8950e+03 1.610084+03 2.16008+03 3.1250e+03 1.68508+03 1.8250e403 2. 28008403 2.2850e+03
Flue: 4.1314e+04 3.4085e+04 5.3468e+04 G.2575e+04 3.7820e+04 4., 0691 e+04 4. 7425e+04 4., 6884 e+04
Flux: 2.12508+03 1.66508+03 2.96008+03 3.2250e+03 1.835084+03 1.950084+03 2.335084+03 2.1300e+03
Flue: 5.1306e+04 4.2406e+04 G, 8708e+04 F.8l72e+04 4., 7004 e+04 S5.0d453e+04 5. 9la3e+04 5.8557e+04
Flux: 1.59200e+03 1.8051e+03 2.4351e+03 2.9751e+03 1.7751e+03 2.0051e+03 2.33001e+03 2.2951e+03
Flue: G.1936e+04 5.110%e+04 8,039 e+04 S.4058e+04 5.685858e+04 6. 081lae+04 7.1498e+04 7.0872e+04
Flux: 1.62508+03 1.5100e+03 2.320084+03 2.7950e+03 1. 858008+03 1.7900e+03 2.06508+03 2.1250e+03
Flue: F.1853e+04 5.9532e+04 9, 3574e+04 1.0946e4+05 G, 6100e+04 7. 0830e+04 8.3431e+04 8.2133e+04
Flux: 2.04508+03 1. 78008403 2.91008+03 3.2550e+03 1. 94008403 2.0500e+03 2.355084+03 2.2700e+03
Flue: 8. 281l1e+04 6. 8775e+04 1.0799e+05 1.2636e4+05 7. 8084e+04 8.178le+i04 O, 6276e+04 G.4613e+04
Flux: 1.884592+03 1.4899a+03 2.579924+03 3.074592+03 1.774592+03 2.049592+03 2.11992+03 2.249592+03
Flue: G, 2077e+04 7.6540e+04 1. 2026e+05 1.4065e4+05 8.4584e+04 S.1o08de+04 1. 0708e+05 1.0520e4+05
Flux: 1.5700e+03 1.845084+03 2.985084+03 2.9950e+03 2.03008+03 2.1650e+03 2.14008+03 2.1850e+03
Flue: 1.0248e+05 8.5317e+04 1.3417e+05 1.54656e+05 9,.4355e+04 1.0147e+05 1.1935e+05 1.1707e+05
Flux: 1.59350e+03 1.67508+03 2. 50008403 2.9800e+03 1.7050e+03 2.1100e+03 2.235084+03 2.2950e+03
Flue: 1.1314e+05 S.4411 e+04 1.4830e+05 1.7295e4+05 1.04232405 1.1229e+05 1.3197e+05 1.2931e+05
Flux: 1.599992+03 1.5999a4+03 2.35492403 3.114592+03 1.90992+03 1.88992403 2.369924+03 2.28959a+03
Flue: 1.2303e+05 1.0271e+05 1. 614 52e+05 1.8815e+05 1.1352e+05 1.2225e405 1.4371e+05 1.4079e4+05
Flux: 2.0800e+03 1.725084+03 2.65008+03 3.1100e+03 1. 85008+03 2.0150e+03 2.455084+03 2.1400e+03
Flue: 1.3330e+05 1.1121e+05 1. 7478e+05 2. 0387e+05 1.2281le+05 1.3242e+05 1.556%92+05 1.5240e4+05
Flux: 1.74508+03 1.48508+03 2. 54008403 2.7700e+03 1. 74008403 1.9500e4+03 2.13008+03 2.2550e+03
Flue: 1.4377e+05 1.1987e+05 1. 88642405 2.15987e+05 1.3245e4+05 1.4280e4+05 1. 6786e+05 1.6427e4+05
Flux: 1.959899=+03 1.3699a+03 2.64992403 2.764592+03 1.979924+03 1.7199e4+03 1.994924+03 2.22459e4+03
Flue: 1.5332e+05 1.27595e4+05 2.0135e+05 2.3462e+05 1.414424+05 1.5254e+05 1. 7905%e+05 1.7548e+05
Flux: 1.8300e+03 1.650084+03 2.480084+03 2.8300e+03 1. 7800e+03 1.9500e4+03 2.43508403 2.4650e+03
Flue: 1.6377e+05 1.3680e4+05 2.149324+05 2.5085e+05 1. 5124e+05 1.6299e4+05 1.913%=e+05 1.8754e+05
Flux: 1.592008+03 1.6850e4+03 2.6550e+03 2.9900e+03 1.7350e+03 1.9200e84+03 2.32508403 2.0700e+03
Flue: 1.7470e+05 1.4570e4+05 2. 28942405 2. 68%6e+05 1.6115e+05 1.7371le+05 2. 03802405 1.996%924+05
Flux: 1.959951e+03 1.8451e4+03 2.7151e+03 2.9400 e+03 1.8451e+03 2.3300e+03 2.55001e+03 2.5400e+03
Flue: 1.8559e+05 1. 54632405 2.4342e405 2.8345e+05 1. 70932405 1.847724+05 2.1661le+05 2.11%1 e+05
Flux: 2.02008+03 1.7300e+03 2.6840084+03 2.9900e+03 1.8950e+03 2.1400e+03 2.475084+03 2.0550e+03
Flue: 1.9581le+05 1.6332e405 2. 5698e+05 2.9934e+05 1. 80622405 1.9510e4+05 2. 28822405 2.2373e+05
Flux: 1.88492+03 1.604924+03 2.49992403 2.7299e+03 1. 89992403 1.77492403 2.139924+03 2.27959e4+03
Flue: 2. 06844 e24+05 1.7226e405 2. 71042405 3.1568e+05 1.9053e+05 2.0576e+05 2.4146e+05 2.3860%9e+05
Counter: counter stopped!

Counter: elapsed time: 110s

Counter: estimated central fluence: 244.025000kcts
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TOPIX : Output

1 PM 02-Now-12

RUN start

20:07:46,045 021172012
reference events Bit errors
QoO0001000117113133 101 010001011000 co 31
QoO000000011111237 01010001001 000 00000010001111111101010001010111 482480 854
QOO00001 0011713133711 0010001100111 .
QoOooooooo0111131331 0711 a00l ol olld 00000010001111111101010001010111 482481 1738
Clock freguency c1 32

50.0 00000000001111111101010001010111 482480 937
Locked ok

- e o P R R R R R N Rt . R oo
e e e e e 48248 B2

——

i i
e e - =T o
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- - - > bl
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e

RUM end -
21 :10:45, F33 02,11 72012 LT LI R b e s B T L S T ST Iy L v
Measurement cwCles i S
1551 P'_:-:_El;’ i |

Pixreq errors Pixreqg 566 11111110 {00111001)

13563 S5EU FIFO counter 12&

SEJ counter L e O S, T s
AFlEEERE 0000 L bt
SEUJ edge counter Q000000000000000000000000000000000000000 482480
3628 1999000009990000099090090009059900909900 453450
FIFO bit errors o o e R S
FOFAL ) R T T S T T el
Avearage Cwole time .

2390, 7
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rrrrrr
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[RE]
1 L
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S T R |

[ %]
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TOPIX . Ot

SEU FIFO counter 124

0OEA0ERABOAEEAAREENOARANO0AEN0AERND0OER0EE 605342 3767
A11111111111111111111111111111110600000080 605342 3802
1111111111111111111111111111111111111111 665342 3850
1111111111111111111111111111111111111111 665342 3885
- 1111111111111111111111111111111111111111 665342 3933
Oy = Pixreg errors . 1111111111111111111111111111111111111111 665342 3968
Fluence-64()(celle)-8(b1t) 1111111111111111111111111111111111111111 685342 4016
1111111111111111111111111111111111111111 665342 4851

\0pPEAENAAAAEAAEAAE00A0AAA0EARAR11111111] 605342 3

0EER0EEEREEREARAERABOEARARAERNEAOEN0AAERNAA 605343 38

0EER0EEEREEAEARAERABOEARARAERNEAOEN0AAERNAA 605343 86
0OEROEEEROEAEARAERABOEARAAARNEAOER0AAERNAE 605343 121
0EEROEEEROEREARAERABOEARAAAERNEAOER0AARNAE 605343 169
0EER0EEEROEREARARABOEARAAAERNEAOER0AARNAE 605343 204
______________________________ 0OEROEEEEOEAEARARABOEARARAERNEAOER0AARNAE 605343 252
0EEROEEEROEAEARAERABOEAROAARNEAOER0AARNAE 605343 287
=1':'=45-?33C'3§{{=-35-f’2'312 PEOEEPEAREBEEAANEANE0EAAANE0RARAARE0E0AA 605343 335
0EEAOEAAROARAARARAROEAAAAARNEAAAROAARNEE 605343 370
0EEAOEAEROAAAARERAROEAAAAAERNOAAAROAARNAE 605343 418
0EEAOEAEROEAAARERAROEARAAERNOAOAROAAANAE 605343 453

Pixreg errors
Exalal

471509646

SEU edge counter

Ry

FIFO bit errors o _ FIFOerrors

30704 = :

Avearage Cycle time SEY PYuence-BZ(ceHe)%BB(bnﬁ-4(Ctﬂonne)
2390, 7
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GBLD

Log start 12:51 05/11/2012

Registers written:

Error 12:5%2 05,/11/2012
registers read: 10000100
Error 12:55 05/11/2012
Registers read: 00000000
Error 13:11 05/11/2012
Registers read: 11000100
Error 13:12 05/11/2012
registers read: 10000100
Error 13:1% 05,/11/2012
registers read: 10000100
Error 13:24 05/11/2012
Registers read: 10000111
Error 13:25% 05/11/2012
Registers read: 10000100
Error 13:25% 05/11/2012
registers read: 10000100
Error 13:30 05112012
registers read: 10000100
Error 13:30 05/11/2012
Registers read: 10000100
Error 13:38 05/11/2012
Registers read: 00000000
Error 13:38 05/11/2012
registers read: 10000100
Error 13:40 05/11/2012
registers read: 10000100
Error 13:41 05/11/2012
Registers read: 10000100
Error 13:43 051172012
Registers read: 10000100
Errar 13 45 05112012
d: 10000100

Total errors 16

Total errors

o

SEU ™ Fluence -8 (bit)-7 (bin)

00011111
Qooooooo
00011111
00011111
00011111
00011111
00011111
00011111
10011111
00011111
Qooooooo
00011111
00011111
00011111
00011111
00011111

10101010
Qooooooo
10lolold
10101000
oolololo
10101010
10lolold
10101010
10101010
10111010
Qooooooo
10101000
oolololo
10101010
10lolold
10101010

10101010 00101010
Qo000000 QooooooD
10101010 10101010
10101010 10101010
10101010 10101010
10101010 13301010
10101010 00101010
0olololo 10101010
10101010 10101010
10101010 10101010
Qo000 0o00o0og
10101010 10101010
10101010 10101010
10101010 10101010
10101010 10101010

0olololo 10101010

lolololo
Qooooooo
lolololo
lolololo
lolololo
lolololo
lolololo
lolololo
lolololo
lolololo
Qooooooo
lolololo
lolololo
lolo0olo
1010101l
lolololo

Output

File

10000100 00011111 10101010 101031010 10101010 10101010 00000101

Qooo0lol
Qooooooo
Qoo0010l
Qooo0lol
Qooo0lol
Qooo0lol
Qoo0010l
Qooo0lol
Qooo0lol
Qooo0lol
Qooooooo
Qooo0lol
Qooo0lol
Qooo0lol
Qoo0010l
Qooo0lol
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Analisys TOPIX :
1
Configuration Register : _~ "~ 71
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Only 0°. No Ni, Br.
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Analisys . TOPIX:
Data Register:_ ~ " "7°.i
=107
=] =
e | | i t }
> J
§ |
s L
o L
3
2 T + Bro
i * Cl 196MeV 0
{ v Cl154MeV 0
x FO
B * F30
7865/3 | , 44
5.442 + 0.1562 gy
7.84¢-08 + 2.577¢-09 | ¢ Ni “o
o0 L 1.345¢-09 + 0.3716 | © Si0 P

15 20 25 30 35 40
LET [MeV cm® / mg]

Only 0°, with F 30°. No Br, O.
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Analisys
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Analisys : :
= 12C Register GBLD 5

=10° &
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& 5N
% i
. i
w
3
o
10° -
+ Br0
* Cl196MeV 0
v Cl154MeV 0
7891/3 || e
6.486 + 2.408 || * F30
3.272e-09 + 2.856e-10 || * Ni O
” | P2 0.1843 +1.611 || = Si0
10‘ [ | [} 1 | 1 A e e e e — — — — — — — — — — — - ] 1 |
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LET [MeV cm?/ mg]

Only 0°, with F 30°. No Br.



1. ToPiX_v2; Configuration Register

by Laura Zotti

2. ToPiX_v3; Data Register

=107 E
£ =
wE -
s [ .
S10° =
i) k=
& | DICE
§ L o
S10° cell
u * Bro
107 = + Clo
= v FO
L nihd * F30
1&1‘—‘} : %2 / ndf 4215/5 |+ Qoq
= po 19.25 +0.4546 | © O30
. pi 1.986-08 +8.94e-11 | © NiO
10—12_ P | T EERA I R p2 1.867 +0.2322 2 S 30“
10 15 20 25 30 35 40
LET [MeV cnt® / mg]

. ToPiX_v3; Configuration Register

=107
0
NE | ] 6 "} {
= |
2 T ;
'1—3 -
B |
w
8
ST + Bro
| ) + Cl196MeV 0
{ Hammlng v Cl154MeV 0
i encoded | x ro
* F30
¥2/ ndf 7.865/3 ‘
* 00
p0 5.442 + 0.1562 -,
p1 7.84e-08 + 2.577e-09 | ¥ NiO
1% L p2 1.345¢-09 + 0.3716 | ¢ Si0 kv B o
5 10 15 20 25 30 35 40

LET [MeV cm?/ mg]

=107
£ ==
s L
& [ i = *
“g =
w
510‘3:—
@ F + Bro
- TMR 4 Cl198MeV 0
i ¥ Cl154MeV 0
8 =
107 cell %G
- [ 227 ndf 3057/2 | = 00
- | po 2312+0.1228 |
= (| p1 2.305e-08 + 8.097e-10 :
= [/l T p2 231?i005243 & S|0 I A SR VIR
10 5 10 15 20 25 30 35 40

LET [MeV cm® / mg]

4. GBLD_v4

=10
5
o
E
5 1
5 t
: ;i
@
g t
o
10° '
TMR e
¢+ Cl196MeV 0
cell v Cl154MeV 0
72/ ndf 7:69173 |( RN
p0 6.486 +2.408 || * F30
pt 3.272e-09 + 2.856e-10 || * NiO
wlovr oy P2 0.1843+1.611 || & Si0
L 5 10 15 20 25 30 35 20

LET [MeV cm®/ mg]




Summary

* ToPiX_v4 Data Register : DICE cell;

* ToPix_v4 Configuration Register : study in Triple Modular

Redundancy and Hamming encoded with Flip Flop;

« GBLD_V5: Triple Modular Redundancy.




Thanks
for your attention!
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