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) @ Progress after JPS
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* Modified the analysis code and changed the definition of arrival time
(time to reach 50% of the maximum value).

» Analysis results are not yet available. (Data processing is not going
well.)

« Changed AC-LGAD channel to acquire data.
» Continuous. Equally spaced. Data acquisition in progress.

« Attended ASIC training course
» Create ASIC schematic and simulate Gain, output voltage, etc.



electron-Proton/lon Collider (ePIC) Collaboration
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= AC-coupled Low Gain Avalanche Detector (AC-LGAD)#% Hizg%
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[1] https://arxiv.org/pdf/2201.07772 5
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AC-LGAD: To do lists

m [ime resolution
v The measurement environment is complete

m [emperature dependence
v bought a constant-temperature chamber (Nov. — Dec.)

m Gain uniformity
O Need to irradiate accurately (collimator)

m Spatial resolution
O Need to irradiate accurately
O Need a laser or beam test
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AC-LGAD: Timing resolution
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AC-LGAD: Temperature dependence

VMon vs IMonH HH#
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AC-LGAD :Charge sharin
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Next plan
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0 Analysis code
« Change the definition of arrival time

O Doing AC-LGAD+ASIC research at BNL for 3 months
« HGCROC? EICROC? others?
 With Alessandro and Prithwish

O Build a setup with additional thermostatic chambers

« Temperature dependence
« Adjustment of irradiation position by collimator
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HGCROC
HGCROC3 overview

Overall chip divided in two symmetrical parts

e 1 halfis made of:
— 39 channels: 18 ch, CMO, Calib, CM1, 18 ch (78 channels in total)
—  Bandgap, voltage reference close to the edge
—  Bias, ADC reference, Master TDC in the middle
—  Main digital block and 3 differential outputs (2x Trigger, 1x Data)
Measurements
e  Charge

—  ADC (AGH): peak measurement, 10 bits @ 40 MHz, dynamic range
defined by preamplifier gain

—  TDC(IRFU): TOT (Time over Threshold), 12 bits (LSB = 50ps)
— ADC: 0.2 fC resolution. TOT: 2.5 fC resolution
e Time
—  TDC(IRFU): TOA (Time of Arrival), 10 bits (LSB = 25ps)
Two data flows
e  DAQpath
— 512 depth DRAM (CERN), circular buffer
—  Store the ADC, TOT and TOA data
— 2 DAQ1.28 Gbps links
e  Trigger path
—  Sum of 4 (9) channels, linearization, compression over 7 bits
— 4 Trigger 1.28 Gbps links

Control

. Fast commands
— 320 MHz clock and 320 MHz commands
— A 40 MHz extracted, 5 implemented fast commands

e 12C protocol for slow control

Ancillary blocks

e  Bandgap (CERN)

e 10-bits DAC for reference setting

e 11-bits Calibration DAC for characterization and calibration
e  PLL(IRFU)

e Adjustable phase for mixed domain
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EICROCO:

> High speed TZ PA and discriminator (from ALTIROC)

> 12C slow control (from CMS HGCROC)

> 8 bits 40 MHz ADC (adapted from HGCROC 10 bits ADC,
M. Idzik et al., AGH Krakow)

> Digital readout FIFO (depth 8, 200 ns)

> 10 bits TDC (TOA) designed by CEA Irfu/DEDIP:

HGCROC TDC (1 mm x 120 um):
- spatially adapted to fit in a pixel of 0.5 x 0.5 mm?
- optimization in terms of dynamic range and resolution
(10 ps rms) as well as power consumption
- common block for calibration of all TDC channels

g
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¥ 5 slow control bytes/pixel:
- 6 bits local threshold
- 6 bits ADC pedestal
-16 '!'DC calibration bits v PA TOA 3b 40M
- Various on/off and probes sanansl +discri TDC ADC
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ASIC simulation
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