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e Module overview

* Selection of lab measurements
- Threshold measurement, tuning
- Charge measurement, tuning
- Source measurement

* First test beam results

R Elge WAk ATLAS-Pixel modules with FE-14 2



. @J e Sensor-FE-Assemblies

* FE-14 bump-bonded
to planar n-in-n
sensor of similar size
(~2x2 cm)

* Sensor pixels 50x250
um, as in FE-14

* Bump bonding done
at 1IZM

* Mounted on support
board for lab, test FE-sensor assembly
beam and irrad. tests
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. @J e i Lab measurements

FE analogue cell

* Using on-chip “’ .
charge injection S o o g A
mechanism W are= ! I}

» Diagnostics via hit 'P:f, b ot | [ e .
counting and ToT (@~ D L D o
measurement T Tn

 Used to measure threshold, tune threshold and
feed-back current (- ToT) pixel by pixel

» Use a mask to inject into every 6" pixel to avoid
cross talk
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. @J e i Thresh. tuning mechanism

Threshold tuning S saof-
procedure:

Threshold (

5200

5100

e Start with central
TDAC value,
measure threshold

5000[-

4900—

* |f threshold
above/below target, ¢ =
add/subtract 8 (4,2,...) =
from TDAC b

* TDAC with threshold i3
closest to target is ST
hosen I
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I'r 31

A

Threshold scan and tuning

-

SCURVE_MEAN: THRESHOLD_SCAN untuned. SCURVE_MEAN: threshold TDAC-FDAC-TDAC-tuned.
Module "FEI4" Medule "FEI4"
[ Threshold mod 0 chip 0 | | Threshold mod 0 chip 0 |
5 300
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Column Column
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"Channel" = row+336"column+26880*chip "Channel" = row+336"column+26880*chip

before after
tuning
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. @J GOTTINGEN Threshold tunlng: noise

* Threshold tuning: ==
threshold dispersion =

from ~400e - few
10e .

0

=

10 20 30 40 50 60 70

Column

* Only very few "

2200 Sigma 9.733

2000

outliers
1600

1400

1200

1000

800

600

400

200

1T — T T T

* Noise after tuning:
~150e (prelim. : wf
Calibration!) o

100 —

e Some variation with <t

0 5000 10000 15000 20000 25000
"Channel"” = row+336*column+26880*chip

row-no. visible

R Elge WAk ATLAS-Pixel modules with FE-14 7



Global threshold setting

SCURVE_MEAN: threshold - Vthin_Fine=180.
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* 8bit coarse and 8bit G
fine parameter to set
threshold globally on
FE

* Largely preserves
tuning done at
different settings

A L A L | 1 1 1 L |
10465 3500 3600 3700 3800 3800 4000 4100 4200 10,456 3500 3600 3700 3800 3000 4000 4100 4200
hhhhhhhh ) Threshold (e}

+ “Stripes” due to
different amplification =

"Channel” = row+336"column+26880*chip

In analogue cells
Tuned to 3100e threshold
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. @J SRR Global threshold setting

* 8bit coarse and 8bit
flne parameter to Set | Threshold vs DAC setting (fine par.) |

threshold globally on 5 .. *
FE g 3600 — ;
» Largely preserves i :
tuning done at " ;
different settings 200"
2600 °*
* “Stripes” due to :

different amplificatiOn DAC value
In analogue cells |

Tuned to 3100e threshold
Error bars: dispersion
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Charge measurement

1

TOT_MEAN: TOT verification TDAC-FDAC-TDAC-tuned.

e Use ToT to measure e
charge of hit ‘L

- Adjust feedback-
current to desired
charge target

\ 10
10"

- Only coarse resultion
available

L AT ET . T,

\ ToTMean mod 0 bin 0 - chip 0 col 31 row 183—|

~ 12

Avg. ToT (BCU
N b o o o

tet g Lo by v v b b b e by by
100 200 300 400 500 600 700

Charge (arb. units)

200
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50
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70
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; 15 ) 7
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o

T E—

5000 Zoooo 25000
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Too00
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. @J S A Source measurement (1)

 Use Sr90-B-source -
with scintillator

trigger to collect real
data

* Will mostly see hits
at PCB holes, B's do
not reach scint.
otherwise
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. @J S A Source measurement (2)

| Occupancy mod 0 bin 0 chip 0 SimpleFEHiMIE0 |
380" £
250 W% ﬂ
200~ .
1 50:_ E'I'nplﬂl:-EHHi'ﬂl:p":-r |
100" - ‘
| [
50 -
0 10 20 30 40 50 60 70 t SIS DT DR U~~~ i N WY
N N

* Landau spectrum visible

* Special ToT codes:

- 13: ToT was 14 or 15 BCU
- 14: ToT was >15 BCU
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. @J cormnGen Test beam measurements (1)

 First measurements in DESY 4GeV-e test beam

In Feb.
Beam

3 MIMOSA 26 ‘
telescope planes
v

Energy: 4GeV

Spot: ~1cm

LI _j NN Rate: 400Hz

FE-14 DUT ‘

3 MIMOSA 26 ‘
telescope planes

FE-13 reference plane
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. @J cormnGen Test beam measurements (2)

[ USBPIXI4 0 TOT Clusters | h totchuster U

* First results look very s
prom|S|ng 70000

60000

50000 —

- Charge of clusters in
ToT as expected

40000

\ 30000;

20000

10000

=

| X Correlation of MIMOSA26 2 and USBPIXI4 0 | ncanr_X_MMOSATS 2 vs USSEIXIA O

— C I ear corre I at| on B e G AL
70 correlation
between telescope ol FEI4- MIMOSA

and FE-14-module « .8 =
position — prelim. o e

residuals look OK e
10%— --"I
005' 200 f:;' a0 800
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* First measurements with FE-14 modules look
very promising:

- Data taking (test beam, sources) works

- FE parameters act essentially as expected, tuning
Works

* So far only looked at most important
functionality, still many things to be
checked/measured

* |rradiation tests to start soon, more test beam
measurements to follow
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Backup
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FDAC tuning

DAC: threshold TDAC-FDAC-TDAC-tuned. TOT_MEAN: FDAC_TUNE fix.
Meadule "FEI4" ‘ Module "FEI4"
| M;::LF;B:\EL::; 'd," "I"'"" with NAC=R1 | ToTMean mod 0 bin 0 - accumulated - chip 0 |
2
5 300 §300
250
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100 200
50 150
09 10
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[ DAC distribution | Constant 1.132e+04
Mean 5.461 50
10* Sigma 0.8542
? 0
10 10 20 60 70
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1
= 14
10" . U . . . =
(] 2 ) [ B 0 T2 4 6 12
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S e 8 .
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= T e L | | | | P | L L |
2 = T 0 2 4 6 8 10 12 14 16
Oy 5000 10000 15000 20000 25000 FDAC

"Channel" = row+336*column+26880*chip
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. @ GOTTINGEN TDAC tunlng

Threshold mod 0 - chip 0 col 19 row 80 I

DACG: thrashold TDAC-FDAC-TDAC-tuned.

Ty Module “FEI4"
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g Y :
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Calibration of charge injection

31

* threshol
15000 — t S old [?] :
—— optimal calibration: slope = 1
] linear fit: slope = 0.6443 T8 (B 9065 keV)
* threshold [e] recalibrated
12000 - (second peak)
] ® " Ba (EKB:36.55 keV)
T 9000 —
O
(@) 7 Tb (E :44.23 keV)
c Ag(E_ :24.99 keV) Ka
] Kp
® 6000 -
l_E Mo (EKﬁ: 19.63 keV) Ba (EKa: 32.06 keV)
3000 4 Ag (EKQ: 22.10 keV)
Mo (EKa: 17.44 keV)
O 1 I T | T I 1 I ] I
0 3000 6000 9000 12000 15000
# e/h- pairs
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