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HEC Readout Chain Preamplifier Transfer Function Model HPS ASIC Shaper Tuning

For the high luminosity upgrade of the » Step response tests are used to validate the » The ASIC is programmable with 12C bytes that can be loaded into the HPS. Tests involve two HPS outputs
Large Hadron Collider (LHC), new response of the preamplifier to input signals. (LG and HG), two preshaper gains (G1 and G2), and four C,; values (100 pF, 150 pF, 220 pF, 330 pF).

application specific integrated circuits The simplified transfer function model

H(t) Is a convolution function that can be * The optimal configuration provides a peak time of ~50 ns and a rise time of ~45 ns, which Is the time
(ASICS).have been_developed to r.neet re%gesented In time and frequency domains. betwezn 5% of ar%plitude ’I[:)o the peak?
higher signal and trigger rates. This The time domain function is given as:
readout electronics upgrade Is for the » Shaper is first scanned over 8 symmetric time constant settings, then one time constant is varied for fine
liquid argon calorimeter system. H(t) e (6’ Tt 6’_ % ) tuning. The long signal cable in the full chain configuration results in shorter shaper time constants.
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The HEC preshaper and shaper ASIC Ta=Td « Linearity of the signal amplitude was also measured until a threshold voltage is reached and the shaper
processes signals from the hadronic . | | ; - output begins saturating. This depends on the preshaper gain and HPS output.
_ ' » Detector capacitor values determine the .
end-cap calorimeter. signal rise tiene and noise value. The model 0.5 Shaper Tuping 05 Shaper Fine Tuning
The HPS ASIC has four channels Includes a gain parameter G and two poles,
consisting of a preshaper and two Ta Nd 7g. 4T 04l
CR-RC2 shapers with low gain (LG) In this model, 7, = (C, + C,) - R, 1.l
and high gain (HG). 03!
= | >
Tests have been performed on chain 0.25 _ Preamplifier Transfer Function g > s
configurations involving a preamplifier, ? o4l »
the current ATLAS preshaper/shaper, o B . 5
the HPS ASIC, and a full chain ) |
configuration using a long signal cable. 0.15 | 0 o Outavaio Nl
> Transfer Funct!nn (unshifted) 01kt
Functional and quality control tests for T o4l bishobbciaihs b T . T . . . . .
step response and linearity are used to > 100 200 300 400 5$?me ﬁg“ 700 800 900 250 300 350 400 450 500
validate HPS function. 0.05 ¢ Figure 3. Left: Waveforms from scanning symmetric time constant settings for a 100 pF G2 LG com‘igTu"rchzleti!onnS with the HPS ASIC.
Right: One time constant is varied, and the rise time is optimized for the same configuration.
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0O l< i LHC Luminosity and Pileup Summary
Hame.ss_{f e v 0%, - 100 150 200 250 » Signals using different luminosities were used to + Performance tests were used to investigate the
. S Time, ns measure noise and pileup. Signals modelled 20 to operation of the HPS ASIC that will be used in the
minik 98 = | Oscill. 200 Interactions per bunch crossing, and noise was high luminosity upgrade of the LHC.
(Ol _|HPSASIC Figure 2. Transfer function model for the preamplifier. Time found to increase. This varied minimally with different
Sig cables [T gfn”esgaé}gs?;agigirn‘t’ggTc;fa“"” 's used for the poles aiter C, values. - Validating tests were performed for step response
Js | o Waveform Noise measurements and linearity. _he fine tu_ning c_)f
+2 B\ +5V . .3 time constants enabled an optimal configuration
-5V +1.2V » 7, increases linearly with increasing detector ) 1: P L of 12C bytes to be identified.
capacitor (C,) values. C, is 50 pF from the 5o Lo e
Figure 1. HEC mockup diagram showing configurations first transistor and increases the signal rise 3.l /{!,,x;é’f"l * |ncreasing luminosity was found to increase noise
used for performance tests and measurements. time. Input impedance R;,, I1s 50 Q. 5 I o In recorded signals.
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» Decoupling capacitors are not accounted for § 4l ,;;5:555” * Future work involves quality check and quality
In this model, but are present in the ATLAS I assurance tests of HPS pre-production chips with
setup. This introduces a differentiation of the A the goal of conducting all characterization tests.
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signal, and they make the final signal shape o w0 10 12 w0 160 160 200

prediction ~1% more accurate. FHO Lominesty, MBE per B¢ DiSCOvery,

Figure 4. Noise increases with increasing minimum-bias events per bunch

crossing. This was tested for four detector capacitor values. accelerated
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