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Electronics chain:

»UCSC boards (Elgoline production; distributed to many institutes) — 470 Q (cut-off 3GHz) transimpedance amplifier
»Second stage amplification Particulars AM-02B (35 dB — signals fit in linear range; high amplification)
» Oscilloscope is a fast 2.5 GHz 40GS/s Tektronix, no BWL applied

»Keithely 237 is used as a power source for DUT Triggering of the readout:

> Plastic scintillator coupled to HPK-PM — active area of around 0.5 cm?

> (Sci+PM) AND (LGAD. ) in coincidence

ref
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Assembly and cooling o o

reference

» Cooling — Julabo chiller with Peltier system; T<-30°C can be achieved. Pt-100 is mounted next to
the sensor — probably some offset, but always stable - Particulars T-controller is used

»The system/box is flushed with dry air to keep the dew point well below operation point

» Benefits of such assembly:
» small cold mass — quick warm/cold cycle

» Compactness — table top setup
» any kind of source can be used
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Calibration of the system - charge
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HPK Type 3.1 sensor — not
irradiated at RT
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g miiiie BE
D hﬁ’i i BE > Using calibrated setup we get 1 V=80 fC
e L e _
IR - I »assuming Qu,p,=3400 e for 50 um we get the good
o tihGil 0 EREE | ARRRERRRNNS agreement also with charge collection measurements with
i 0 i 10 I EEEEEEEE . .
i Heosei thicker 3D sensors in the same setup (see

igﬁg?g?ghogyd%?s ;Z‘r?a%:grzétfﬂgﬂ%gigses;]’g{gm'Ch is well https://indico.cern.ch/event/754063/contributions/3222647

/attachments/1759823/2855093/GK-RD50-Timing3D.pdf )

» At lower voltages slight disagreement probably due to slower
signals and P, deviates from integrated charge »We use different boards. Signal checked with the same

sensors and found within peak-to-peak of 15%.
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~ Cross-calibration of measurements o

Comparison with UCSC setup (HGTD-TDR)
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»We consider the agreement satisfactory — note that uncertainty in fluence has larger impact for
LGADs than for standard detectors due to very high sensitivity of charge collection on V..
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system - timing B

» Reference detector is HPK-50D detector:

»Biased to 300 V — although not cooled, but at lower
temperature than the environment

» The time resolution of the reference detector was
checked/determined with two equivalent detectors
and was determined to be around 30 ps

» Sensitivity of timing was also checked for
thinner detectors for sanity check.

»35 um HPK Type 1.2 detector gives time
resolution of ~20 ps in agreement with
expectations (see the backup slide) — we may
use it in the future as reference detector

- o
m1605 :-I, :s:
e i aen
120 S Ta s s
100; Sigma 0.005195 = 0.00007
) —— 80 1 —
2 - & Spectrum 35 jitter1 - — sigma
€ 50— 4 Entries 2499 E Entries 743 70F — ~ A NG Entries 738
w C 20 Mean 0.3859 - _ Mean -0.001008 - O tref-tDUT 9 M3 Mean 0.2671
- Ii; oo 51 | RMS 0.06915 | 30 - O.. tt 10 RMS 0.01422 6ok N RMS 0.04706
40— Signal [1000.0 mV] %2 I ndf 48.87 / 60 - Jl er %2 I ndf 81.42/73 = Gt f. 5U S X_zf ndf 39.12/36
u p|1) o.oo%'r;:é 2.?:;:; 25F | Constant 26715 - re e Constant 55.08 + 2.93
C 32 37914 0.166 - Mean -0.0006198 = 0.0003771 50 = (] ‘ Mean 0.2687 + 0.0018
30 C .0.04608 + 0.00390 | 20 : ...| Sigma 0.009149 + 0.000378 40 - / \ Sigma  0.04379 + 0.00152
I
C 10F 20| /
10 - s '/
r 51 10| J \|
:"‘11 'I"In .ﬂ.I'I.. |"g 0_| ol h“llll 111 1 1111 1111 111 - I e
0 % 1 -0.08 -0.06 -0.04 002 0 002 0. J—M4 0.06 008 0.1 005 01 015 0.2 025 03 035 04 045 0.5

=1 l 1111 l 111 1 ; 111 1 l 111 1 [ 11 11 ] 11 1 1 ] 111 1 l L1 11 I 11
015 0.2 025 03 035 04 045 05 0.55
Signal [1000.0 mV]

time [ns]

20/11/2020 G. KRAMBERGER, JSI-CHARGE COLLECTION/TIMING SETUP, 37TH RD50 WORKSHOP




o® Il
Ljubljana

® Slovenia

Slovenian

ATLAS
. DAQ and Analysis Software
arrs
»LabView software — downloadable from http://www.particulars.si/downloads/CompactTCT-V3.0.zip
manuals http://www.particulars.si/downloads/Classical TCT-V2.0.pdf

>t is ready for many oscilloscopes and power supplies
» Data stored are waveforms in binary format that can be read with ROOT (TCTAnalyse.dll)

»Analysis is done with in ROOT using a set of macros - no filtering is done apart from baseline subtraction
Note: in our in order to ensure what you store to disk is
coming from the same event “Single” should be ON

»DAQ rate in our setup is ~10 s

- 3@
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Analysis procedure — HPK-P2(W28) at 2.5e15 cm™ By

@ T 0w . : arrs
Eas0 HPK-P2-W28-2.5e15 cm-2 200 HPK-50D-not, lirradiated »We only analyse events that are larger than 30 mV
"‘3005_ 780V T A and only those voltages where the L*G can be clearly
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250F -30°C 760V 140F-
. 740V 120F- > Reference detector is always checked in the analysis
200; 720V 100 to make sure 30 ps reference timing is achieved.
150 5 8ol
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ok oo | > See A. Howard’s talk on more information about
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Thermal enclosure — nirr. HPK-P2 example 55
ermal enclosure — nirr. example &2
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Remember: 0.5 fC ~ signal in PIN of 50 um
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»HPK-W28 (Vg=54, V(=61 V) -> just enough to reach the desired time resolution and has maximum gain

»Dew point is constantly monitored and kept well below the operation temperature
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S Control plots - usually not shown 5 i
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»Upon saturation of the rise time and noise the time resolution
depends only on amount of charge — we monitor all g o W
»Monitoring the fraction of events (integral of L*G) assures no bias < ,.
is introduced in analysis — we don’t select only the event in the tail £, HPK-P2(W28)
of the Landau curve. . -30°C
»The alignment on 1 mm? scale can be a problem — fractions are aoe|-e-somee
around 1/3. .
> Also jitter is monitored for each voltage. o
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-~ Final remarks e

» Possible upgrade: scanning of the source over the sensor - to test different parts of the sensor
»3D printer files for production of thermal enclosure as well as all the software is available

»|f any other information about software/hardware is required please let me know

THANK YOU FOR YOUR ATTENTION!
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TIME RESOLUTION OF THIN SENSORS
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