
Test on 32x32 INMAPS matrix 
(high resistivity) 

F.Morsani-G.Rizzo-S.Bettarini-A.Perez-G.Casarosa 

G. Rizzo 2012 Testbeam preparation  1 

•  Results reported here from old tests performed in 
September 

•  Next week (after 3DTC tests are completed) 
switch back to INMAPS 

•  Main goal understand where to set the threshold! 



INMAPS chip12 high res 

G. Rizzo 2 

•  High sensitivity of analog response to light 
•  Gain on pixel 31,31 (no light) =713 mV/fC 
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INMAPS chip 12, high res 

G. Rizzo 3 

thrDAC
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occupancy for pixel (31,16) h_pixel_31_16
Entries  4754
Mean   0.1246!   2473 
RMS    0.08813!  20.74 
Integral   31.11

 / ndf 2    246 / 55
Prob   5.551e-26
mu        0.2!  2474 
sigma     0.15! 14.41 
nu0tau    0.276! 5.978 
occumax   0.003! 1.001 

occupancy for pixel (31,16)

thrDAC
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occupancy for pixel (31,17) h_pixel_31_17
Entries  4254
Mean   0.09617!   2442 
RMS    0.06801!   18.8 
Integral   30.73

 / ndf 2  43.11 / 37
Prob   0.2263
mu        0.2!  2442 
sigma     0.17! 13.24 
nu0tau    0.610! 9.401 
occumax   0.0028! 0.9932 

occupancy for pixel (31,17)

thrDAC
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occupancy for pixel (31,18) h_pixel_31_18
Entries  2633
Mean   0.1041!   2457 
RMS    0.0736!  13.49 
Integral   21.06

 / ndf 2  43.02 / 37
Prob   0.229
mu        0.2!  2457 
sigma     0.164! 9.571 
nu0tau    0.539! 6.872 
occumax   0.0046! 0.9952 

occupancy for pixel (31,18)
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occupancy for pixel (31,19) h_pixel_31_19
Entries  3128
Mean   0.09387!   2471 
RMS    0.06637!  14.84 
Integral   23.99

 / ndf 2   62.6 / 37
Prob   0.00535
mu        0.1!  2471 
sigma     0.133! 9.565 
nu0tau    1.05! 13.31 
occumax   0.0026! 0.9929 

occupancy for pixel (31,19)

thrDAC
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occupancy for pixel (31,20) h_pixel_31_20
Entries  3084
Mean   0.09734!   2439 
RMS    0.06883!  14.59 
Integral   23.16

 / ndf 2  49.79 / 33
Prob   0.03057
mu        0.2!  2438 
sigma     0.13! 10.08 
nu0tau    0.531! 8.322 
occumax   0.0032! 0.9967 

occupancy for pixel (31,20)

thrDAC
2400 2420 2440 2460 2480 2500 25200

0.2

0.4

0.6

0.8

1

occupancy for pixel (31,21) h_pixel_31_21
Entries  2710
Mean   0.1112!   2457 
RMS    0.07862!  14.07 
Integral   21.67

 / ndf 2  62.14 / 37
Prob   0.005959
mu        0.2!  2458 
sigma     0.17! 10.13 
nu0tau    0.42!  5.98 
occumax   0.005! 0.999 

occupancy for pixel (31,21)

thrDAC
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occupancy for pixel (31,22) h_pixel_31_22
Entries  2993
Mean   0.1011!   2454 
RMS    0.07152!   14.9 
Integral   23.95

 / ndf 2  39.32 / 34
Prob   0.2436
mu        0.2!  2454 
sigma     0.16! 10.34 
nu0tau    0.638! 8.887 
occumax   0.0032! 0.9968 

occupancy for pixel (31,22)

thrDAC
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occupancy for pixel (31,23) h_pixel_31_23
Entries  2655
Mean   0.1002!   2452 
RMS    0.07084!   13.4 
Integral   21.24

 / ndf 2  85.71 / 32
Prob   8.544e-07
mu        0.2!  2451 
sigma     0.141! 9.015 
nu0tau    0.752! 9.706 
occumax   0.0032! 0.9953 

occupancy for pixel (31,23)

thrDAC
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occupancy for pixel (31,24) h_pixel_31_24
Entries  3240
Mean   0.1046!   2451 
RMS    0.07399!  16.04 
Integral   25.72

 / ndf 2  43.68 / 39
Prob   0.2793
mu        0.2!  2451 
sigma     0.15! 11.29 
nu0tau    0.565! 8.215 
occumax   0.0031! 0.9941 

occupancy for pixel (31,24)

thrDAC
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occupancy for pixel (31,25) h_pixel_31_25
Entries  3126
Mean   0.1239!   2443 
RMS    0.08759!  15.89 
Integral   23.32

 / ndf 2  220.6 / 39
Prob   3.368e-27
mu        0.2!  2443 
sigma     0.19! 12.43 
nu0tau    0.234! 3.778 
occumax   0.008! 1.025 

occupancy for pixel (31,25)

thrDAC
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occupancy for pixel (31,26) h_pixel_31_26
Entries  3984
Mean   0.1064!   2441 
RMS    0.07523!  18.25 
Integral   28.96

 / ndf 2  80.35 / 42
Prob   0.0003364
mu        0.2!  2441 
sigma     0.16! 13.22 
nu0tau    0.383! 6.852 
occumax   0.0030! 0.9967 

occupancy for pixel (31,26)

thrDAC
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occupancy for pixel (31,27) h_pixel_31_27
Entries  6692
Mean   0.09637!   2461 
RMS    0.06814!  26.86 
Integral   44.47

 / ndf 2  108.2 / 50
Prob   3.53e-06
mu        0.2!  2460 
sigma     0.16! 17.59 
nu0tau    0.94! 15.12 
occumax   0.0019! 0.9911 

occupancy for pixel (31,27)

thrDAC
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occupancy for pixel (31,28) h_pixel_31_28
Entries  4112
Mean   0.09091!   2438 
RMS    0.06428!  17.63 
Integral   28.93

 / ndf 2   42.5 / 36
Prob   0.2113
mu        0.1!  2438 
sigma     0.2!  11.9 
nu0tau    0.90! 11.95 
occumax   0.0027! 0.9932 

occupancy for pixel (31,28)

thrDAC
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occupancy for pixel (31,29) h_pixel_31_29
Entries  3467
Mean   0.1042!   2455 
RMS    0.07366!  17.04 
Integral    27.6

 / ndf 2  33.94 / 39
Prob   0.6995
mu        0.2!  2454 
sigma     0.16! 11.74 
nu0tau    0.651! 9.538 
occumax   0.0027! 0.9946 

occupancy for pixel (31,29)

thrDAC
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occupancy for pixel (31,30) h_pixel_31_30
Entries  2493
Mean   0.1026!   2468 
RMS    0.07253!  12.64 
Integral   19.63

 / ndf 2  45.73 / 33
Prob   0.06924
mu        0.2!  2468 
sigma     0.148! 9.159 
nu0tau    0.410! 6.272 
occumax   0.0039! 0.9999 

occupancy for pixel (31,30)

thrDAC
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occupancy for pixel (31,31) h_pixel_31_31
Entries  3263
Mean   0.09709!   2436 
RMS    0.06865!  14.92 
Integral   23.32

 / ndf 2  126.3 / 36
Prob   5.75e-12
mu        0.1!  2436 
sigma     0.15! 10.35 
nu0tau    0.543! 8.166 
occumax   0.0035! 0.9981 

occupancy for pixel (31,31)

thrDAC
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occupancy for pixel (31,16) h_pixel_31_16
Entries  4115
Mean   0.1086!   2487 
RMS    0.07679!  17.23 
Integral   26.23

 / ndf 2  223.5 / 51
Prob   1.877e-23
mu        0.2!  2488 
sigma     0.15! 10.97 
nu0tau    0.642! 9.472 
occumax   0.0027! 0.9944 

occupancy for pixel (31,16)

thrDAC
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occupancy for pixel (31,17) h_pixel_31_17
Entries  3019
Mean   0.09195!   2455 
RMS    0.06502!  13.58 
Integral   21.22

 / ndf 2  153.1 / 37
Prob   4.522e-16
mu        0.1!  2455 
sigma     0.149! 9.958 
nu0tau    0.43!  6.43 
occumax   0.0034! 0.9975 

occupancy for pixel (31,17)

thrDAC
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occupancy for pixel (31,18) h_pixel_31_18
Entries  1982
Mean   0.0913!   2471 
RMS    0.06456!  10.07 
Integral   15.57

 / ndf 2  63.36 / 24
Prob   2.114e-05
mu        0.1!  2471 
sigma     0.139! 6.982 
nu0tau    0.600! 7.216 
occumax   0.0043! 0.9985 

occupancy for pixel (31,18)

thrDAC
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occupancy for pixel (31,19) h_pixel_31_19
Entries  2450
Mean   0.0782!   2487 
RMS    0.0553!  11.14 
Integral   18.08

 / ndf 2  49.35 / 26
Prob   0.003761
mu        0.1!  2487 
sigma     0.116! 6.865 
nu0tau    1.87! 17.72 
occumax   0.003! 0.992 

occupancy for pixel (31,19)

thrDAC
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occupancy for pixel (31,20) h_pixel_31_20
Entries  2380
Mean   0.08288!   2454 
RMS    0.0586!  10.95 
Integral   17.45

 / ndf 2  39.88 / 29
Prob   0.08596
mu        0.1!  2453 
sigma     0.122! 7.623 
nu0tau    0.629! 8.657 
occumax   0.003! 0.996 

occupancy for pixel (31,20)

thrDAC
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occupancy for pixel (31,21) h_pixel_31_21
Entries  2258
Mean   0.09598!   2472 
RMS    0.06787!  11.35 
Integral   17.75

 / ndf 2  54.14 / 28
Prob   0.002152
mu        0.1!  2472 
sigma     0.131! 8.013 
nu0tau    0.516! 7.185 
occumax   0.0038! 0.9972 

occupancy for pixel (31,21)

thrDAC
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occupancy for pixel (31,22) h_pixel_31_22
Entries  2346
Mean   0.08805!   2468 
RMS    0.06226!  11.49 
Integral   18.48

 / ndf 2  26.03 / 27
Prob   0.5172
mu        0.1!  2468 
sigma     0.142! 7.937 
nu0tau    0.815! 9.118 
occumax   0.0034! 0.9944 

occupancy for pixel (31,22)

thrDAC
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occupancy for pixel (31,23) h_pixel_31_23
Entries  2236
Mean   0.08411!   2464 
RMS    0.05947!  10.88 
Integral   17.54

 / ndf 2  37.97 / 23
Prob   0.02565
mu        0.1!  2465 
sigma     0.148! 7.495 
nu0tau    0.893! 9.517 
occumax   0.003! 0.994 

occupancy for pixel (31,23)
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occupancy for pixel (31,24) h_pixel_31_24
Entries  2319
Mean   0.08791!   2466 
RMS    0.06216!  11.42 
Integral   18.21

 / ndf 2  71.96 / 28
Prob   9.859e-06
mu        0.1!  2466 
sigma     0.155! 7.834 
nu0tau    0.872! 9.203 
occumax   0.0034! 0.9944 

occupancy for pixel (31,24)

thrDAC
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occupancy for pixel (31,25) h_pixel_31_25
Entries  2952
Mean   0.1153!   2456 
RMS    0.08152!  14.26 
Integral   20.22

 / ndf 2  422.3 / 43
Prob       0
mu        0.2!  2457 
sigma     0.17! 10.48 
nu0tau    0.259! 3.937 
occumax   0.008! 1.021 

occupancy for pixel (31,25)

thrDAC
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occupancy for pixel (31,26) h_pixel_31_26
Entries  3143
Mean   0.09322!   2456 
RMS    0.06592!  14.15 
Integral   22.18

 / ndf 2  126.6 / 38
Prob   1.839e-11
mu        0.1!  2456 
sigma     0.14! 10.34 
nu0tau    0.377! 6.247 
occumax   0.0034! 0.9998 

occupancy for pixel (31,26)

thrDAC
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occupancy for pixel (31,27) h_pixel_31_27
Entries  5507
Mean   0.08691!   2468 
RMS    0.06146!  22.59 
Integral   37.24

 / ndf 2  394.2 / 52
Prob       0
mu        0.1!  2468 
sigma     0.13! 13.04 
nu0tau    3.20! 37.89 
occumax   0.0020! 0.9895 

occupancy for pixel (31,27)

thrDAC
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occupancy for pixel (31,28) h_pixel_31_28
Entries  3552
Mean   0.08045!   2453 
RMS    0.05689!  14.64 
Integral   23.86

 / ndf 2  70.94 / 39
Prob   0.001327
mu        0.1!  2453 
sigma     0.128! 9.948 
nu0tau    0.76! 10.95 
occumax   0.0023! 0.9942 

occupancy for pixel (31,28)

thrDAC
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occupancy for pixel (31,29) h_pixel_31_29
Entries  2861
Mean   0.09297!   2468 
RMS    0.06574!  13.84 
Integral   22.42

 / ndf 2  22.85 / 31
Prob   0.8546
mu        0.2!  2468 
sigma     0.157! 9.735 
nu0tau    0.716! 8.626 
occumax   0.0032! 0.9931 

occupancy for pixel (31,29)

thrDAC
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occupancy for pixel (31,30) h_pixel_31_30
Entries  2015
Mean   0.09383!   2482 
RMS    0.06635!  10.09 
Integral    15.5

 / ndf 2  80.53 / 23
Prob   2.605e-08
mu        0.1!  2482 
sigma     0.119! 7.112 
nu0tau    0.502! 6.746 
occumax   0.0050! 0.9985 

occupancy for pixel (31,30)

thrDAC
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occupancy for pixel (31,31) h_pixel_31_31
Entries  2532
Mean   0.08921!   2450 
RMS    0.06308!  11.28 
Integral   16.82

 / ndf 2  306.3 / 36
Prob   1.401e-44
mu        0.1!  2450 
sigma     0.117! 7.739 
nu0tau    0.440! 6.717 
occumax   0.0037! 0.9987 

occupancy for pixel (31,31)

•  Higher sensitivity to Vrif_mir 
•  Noise scan done with Vrif_mir @ 1.75 -1.795V:  

–  fitted noise 2.5-3 mV while noise measured with scope was 5 mV 



INMAPS chip 12, high res 

G. Rizzo 4 

• Assume baseline from noise scan is correct! ~ OK 
• Threshold dispersion ~ 6.5 mV (noise 5.1 mV) OK 
• Noise+gain dispersion from digital measurement 30% : is this a 
hint of a large gain dispersion?   
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Entries  255
Mean    1.223±   2471 
RMS    0.8651±  19.38 
Integral     251
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Entries  255
Mean   0.1808±  9.205 
RMS    0.1279±   2.83 
Integral     245
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Entries  255
Mean   0.7421±  9.812 
RMS    0.5248±  11.66 
Integral     247
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Entries  255
Mean   0.001196± 0.9963 
RMS    0.0008459± 0.0191 
Integral     255
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Entries  255
Mean   0.2056±   2.98 
RMS    0.1454±  3.238 
Integral     248
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Entries  255
Mean   0.4698±  16.75 
RMS    0.3322±  2.658 
Integral      32
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Entries  255
Mean    1.284±   17.4 
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Entries  255
Mean   0.5068±  18.62 
RMS    0.3584±  2.027 
Integral      16

no zero no one bins

• Gain measured with Fe55 and Cinj only on pixel 31,31 what 
about the others?  
• Need to measure gain for all channels and dispersion with 
Fe55 digital spectrum as done in 3DTC. 


