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Introduction ﬂ(“.

Karlsruhe Institute of Technology

® AlLiBaVa
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Setup around ALiBaVa ﬂ(“.

Karlsruhe Institute of Technology
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Setup around ALiBaVa
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Karlsruhe Institute of Technology

Cooling Plate

Scintillator with PM

\II

Collimator

Q_
C
i B
Peltier-Element
MIT D vz egaem
;...i 04,2008 | TBarwich ,

ALiBaVaAuslesestand ’2,,—

I i I [] T

Robert Eber
01.06.2010 RD 50 Meeting, Barcelona 2010

T

KIT

IEKP — Institut fiir Experimentelle Kernphysik



Features .&J(IT

Karlsruhe Institute of Technology

® Fast and stable temperature
® Annealing in situ

ET

eea| TS0

® Good thermal insulation to Daughterboard (DtB)
W Sensor: +20°C-> -20°C - DtB: +25.2°C > +22.3°C
W Sensor:. +20°C -> +80°C - DtB: +25.2°C > +27°C
® Everything controlled via LabView

® Control loops and device communication done in LabView
® AliBaVa called as command line execution

® Monitoring of file size to get end of run

Robert Eber KIT
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dT vs. Power

AT

Karlsruhe Institute of Technology

® Heating of irradiated sensor due to leakage current causes difference in sensor
temperature vs. hybrid temperature

® Temperature difference measured for several heating powers and set
temperatures

®m = Allows to correct sensor temperature
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Analysis ﬂ(IT

ttttttttttttttttttt f Technology

® Analysis based on the original macros
® Several modifications to the original macros
® Produces a results page for a quick quality check
® Main analysis results sent to local database
®m Database is required to handle a large number of measurements
® CMS HPK campaign
® Upcoming projects
® DB Development
m Data from AliBaVa Run and Analysis

® [rradiations and Annealing

®m Data also from other projects: probe stations, TCT and Lorentz angle
measurements

® Access Data
®m Plot and fetch data via web page

Robert Eber KIT
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Analysis results page .&‘(IT
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Web page frontend .&J(IT
T
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MIP signal vs. temperature

® Sr-90 signal at -20°C and +20°C (chip gain)
® Looks like chip gain is about ~1% / °C
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Karlsruhe Institute of Technology
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IR Laser Signal

AT

Karlsruhe Institute of Technology

® Penetration of Laser dependent on temperature

® Shape of signal ramp with IR Laser same as for Sr-90

® [R Laser can be used to fill coarsely spaced voltage ramp with Sr-90 source to
speed up measurement

® IR Laser signal needs to be scaled to Sr-90 signals

01.06.2010
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Test with irradiated Sensor _\ﬂ(IT

Karlsruhe Institute of Technology
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Annealing n-FZ, 500um, F~4.5*10" n_ /cm? QAT

Karlsruhe Institute of Technology
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Irradiated n-FZ 500pm, F~4.5*10" neqlcm2

not annealed

30221053604413
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Laser scan with focused beam

AT

ttttttttttttttttttt f Technology

® Focus Spot size ~ 10pym ===

Step size ~ 1uym 3

m Strip sensor with -
40um Al width and

120um pitch

Cluster Signal

wwwwww

m Laser reflected at Al strip

m Steep transition between

strips

[(heanFosition ]
m Allows for better =
reonstruction o Wy N
® Used to test simulated sk h“ ||||w'"'"“'“"""'"'mwﬂ +
strip coupling |
Robert Eber KIT
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Simulation of strip response _\\j(IT

Karlsruhe Institute of Technology

® Derivation of Lorentz angles

® Device simulation using electric fields and weighting potentials from T-CAD
® Charge carriers are tracked through the field

® Induced signals read out

Shift of h, o = 0.010"° nicm?, ir laser

- : : T : : : : - e GFIT 293.1K, 200V
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TCT Setup - commissioning

AT

Karlsruhe Institute of Technology

T-CAD Simulation

3.5e-06
® Understanding the setup and 36.06 Y
measurements i =% dlocirans
® Simulation of TCT pulse of non- 5 DENE
irradiated diode LI
® Drift model of Jacoboni L.
® Synopsis T-CAD —
El
m Simulations here: N
® n-FZ 0] le-09 2e-09 %ﬁgﬁinsde—ﬂg 5e-09
® 300um thick | TCT current | e
® Red Laser (~670nm) front injection Signarad. —=.
a

0.6

®m Difference: diffusion of charge

carriers in T-CAD o4r

Not irradiated o.sH
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Spice Simulation

Spice Simulation
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AT

Karlsruhe Institute of Technology

® Spice simulation to determine spray
capacitance and spray inductivity

W C_spray ~9pF
® L_spray: few nH (~1nH)
® Improving the setup

® Reduce C_spray (mainly comes
from diode box)

n-|||—

I°  m Planned:
TCT calibration campaign
between several setups

=
pu
T4

C spray R

with a non-irradiated and an
irradiated sample

Robert Eber
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Summary & Outlook

® AlLiBaVa

® AliBaVa Setup and surounding
systems are finished do a good job

® Second AliBaVa setup in Karlsruhe
under construction

® |V- and CV- measuremens in the
ALiBaVa, sharing instruments
between the setups

® Looking forward to handle many
sensors with different materials,
thickness and doping

Alibava 1 libava 2

Robert Eber
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Karlsruhe Institute of Technology

m TCT

® Further simulations of irradiated
diodes with T-CAD

® Fit of areal TCT signal with help of
drift simulation to determine electric
field

® Automated extraction of trapping
time (in collaboration with other
institutes)

® Large variety of materials and even
larger varience of fluence for diodes
in the HPK campaign

KIT
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The End .ﬂ(“.

Karlsruhe Institute of Technology

® Thank You for your Attention!

® Questions?

®m Thanks to
® Tanja Pfister
® Thomas Eichhorn

Robert Eber KIT
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Further Parameters with IR Laser

CMSmini1
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AT

Karlsruhe Institute of Technology

CMSmini1
Sample(s) Non.-Irr. | laser |
© 207C]
— 0 10
5¢ el
L 10°C|
@ a8
3 E A A A
S 46— . - . .
£ - o
& C
o 44— o © ©
N N
E L
E 4.2 ;A .
o C
§ 4o
g C
= r
3.8 ¢ | | | |
100 150 200 250 300
Voltage [V]
CMSmini1
Sample(s) Non.-Irr. | laser |
© 20°C|
= O -10°c|
85— A o]
- 10°C|
80—
A )= A 4
= =
e T0= &
5 E =
€ g5 o =
@ E A
a E o
=] 60 — o
= E o o
£ 55
[ =
5 50» o)
i =
450
40 E_? \ Ll Ll L L
100 150 200 250 300
Voltage [V]
Robert Eber
21 01.06.2010

RD 50 Meeting, Barcelona 2010

0 @c
3 00
s 2o
2095 o)
_ 29/
g
< 2.85 =
@ =
[7] 28 —
© = o 4
£ 275548 4 |
[ =
® E o B
s 27 o ¥ o
o =
£ 2.65 =
2 e
= 26
255 =
Eo oy 1 L
25 100 150 200 250 300
Voltage [V]
CMSmini1
Sample(s) Non.-Irr. | laser |
R
O -10°c|
C & 0%
C 10°¢|
220 —
C A
200 A &
7Y C O
a — i
Q180 . .
K] C
c o
S 160 o
@ r o °
140 o
120 —
CY 1 ! ! !
100 150 200 250 300
Voltage [V]
KIT

IEKP — Institut fur Experimentelle Kernphysik



Analysis page -10°C not annealed, 500V ,ﬂ(“'

Karlsruhe Institute of Technology
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Analysis page -10°C not annealed, 600V ,ﬂ(“'

Karlsruhe Institute of Technology
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Analysis page -10°C not annealed, 800V

ST

=

[Signal {with Time Culj | 2793113 Eignal to Naise Ratic [with Clusternoize, Time Cut) LFARRL
Ecale 1.987 + 1.000 Conalem 7324+ 142 Szlla 1127 2 0.004
z F T Poak 37.08 + 107.93 Mazn 4.806 + 0.00 z = Prak BT+ 0.00
3 Marm 3487 + 60.9 | sigma 01243 + 00016 = ; 9901 168
& E Sigrma 12.0%+ 12.02 : : - : & = 2765+ 0.127
H T . 5 mfE
£ g m
i ..... i £
..... Bl=
wf
0
m E
: H : nE
i i i
o 1

50 1 4 & T B 43 &1 an 100 120 140
Sigral [ADC] Chusternoise [ADT] ‘Bigral 1o Moise Ratio
[CiStEra1Ee (% curs] 7 SIS
" Constant TETA: 0.3
& 00 == H i : Mean 1273+ 0.005
3 E: 200 TR PR PRI ST 3 Slgma 13.63 % 0.01
=] E: B B B
E 2500 :— 0
2 E
5 2900 — 00
Ei £
1500 =+ e
1000 = 200
£ 20
F: ; H ; FPT') RIS U SOPRPURU SONDRRIE VRPN S TN
ol b
(] Tz L & k- ) 00 Tod ] 100 Tia B
Chustorsize [Srips] Chistoraize [Strips] (with Time Cut) ‘Commen mede (ADC)

&

£

50

Hurber of chusters per channel
' g b 30221053604413
ﬁ*ﬁw"#h " Fluence: 4.5e+14 neq./cm?

Run 2632

y,
} iﬂf e RS
} ]H +H} {V Temperature: -10.2 °C

Mumbar of Clhusiers
B2 5 &

-
=

Bias Voltage: 800.4 V
Leakage Current: 0.220 mA

=
——

LLLLY LU LAY AL LU AL AL L

Robert Eber

al
&)

1
] T i ]

L
Tie [ns]

Spectrum with Time Cut [37,55]

KIT

24 01.06.2010

RD 50 Meeting, Barcelona 2010

IEKP — Institut fur Experimentelle Kernphysik



AnaIyS|s page -10°C not annealed, 1000V
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Spectrum with Time Cut [37,56]
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Analysis page -10°C, 30min @ 60°C, 500V ,ﬂ(“'
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Analysis page -10°C, 30min @ 60°C, 600V
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Spectrum with Time Cut [40,54]
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Analysis page -10°C, 30min @ 60°C, 800V
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Analysis page -10°C, 30min @ 60°C, 1000V
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ALiBaVa Analysis AT

Karlsruhe Institute of Technology

® Added:

B Signal to noise definition
Cluster noise
Cluster size
Strip with most hits
Connection to database
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