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e ASIC for Panda Frontend Electronics

* Preamplifier for signal of APDs

e Differential signal
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Charnel 1 —”—
A P F E L T T "‘Fﬁ‘@ﬁ T Gain 16/32

e 2 channels for 2 APDs per crystal

" Low gain (1) and high gain (16 or 32) output i‘ré)zjzz cain'

Y

e 4 DACs for signal shaping

= 1 coarse (DAC1— DAC3) and 1 fine (DAC4) S .
adjustment per output

L
Gain 16/32

e Hardware autocalibration available - Used
as starting point
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_ Optic

Lightpulser - Crystal || APD APFEL SADC
Set u p Fiber

In climate chamber
. . Raspberry Pi Raspberry Pi
* Most of setup in climate Premy SAA Premy
chamber . ,
| L|ghtproof \4‘ Raspberry PI e : ‘

in metal box

= Different temperatures possible
e 4 PWO-II crystals used

 APFELs connected to SAA
= SAA controlled by Raspberry Pi

| RJA5-cables o'
to SADC '
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Setup

* Lightpulser generates signal at
APD
" High intensity - get FEE in
saturation on purpose

imate chamber

Outside of

cl

e SADC used to digitize signal
from APFEL

= Signal not differential anymore
— use peak height for calibration

= SADC and SAA connected to
same Raspberry Pi
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Algorithm

1. Hardware autocalibration

2. Reduction of DAC below
optimal value

3. Coarse adjustment
4. Fine adjustment

5. Comparison to HW
autocalibration

6. If necessary, repeat

e First for coarse DAC, then fine
DAC

e |f more than one channel
affected > mean value
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[ess than hardware autocalibration

—

Start

Reduce APFEL
DAC by 20

Hardware au-
tocalibration

Measurement and cal-
culation of peak height

Measurement and cal-
culation of peak height

Reduce APFEL
DAC by 10

Increase APFEL
DAC by 10

Less than

A 4

Measurement and cal-
culation of peak height

before

Measurement and cal-
culation of peak height

210J9q

Reduce APFEL
DAC by 1

Increase APFEL
DAC by 1

Less than

A 4

Measurement and cal-
culation of peak height

before

Measurement and cal-
culation of peak height

210J0oq

Greater than

HW autocalib. L

| Stop ’
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Results

* Measurement via SADC
= Channel 1 —low gain output

e Peak height of SW-autocalib.

bigger - more coverage of
dynamic range

e SW-autocalib. cut off
= No problem, because
lightpulser higher intensity
than real signals
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800 -

e 2328 software
autocalibrations for same 700 -
APFEL
600 -
= Temperature and humidity
constant (44°C + 1°C) _ 500~
 DAC distribution for DAC3 € 400-
" Peak around 768 5 o0
= Variance low
= Stable and reproducible 200 -
* Average time: /2s 100 A
= H\W-autocalib.: 0.3s ol 1 [ ]

763 764 765 766 767 768 769 770 771 772 773
DAC value

10/12/2022
PANDA COLLABORATION MEETING, RAPHAEL RATZ, JLU GIEBEN



Outlook

* More testing
= More crystals (Preseries slice)
= Different temperatures
= Different backplanes

e Calibrate independent DACs with same measurements — Faster

e Use integrated pulser from APFEL
" Problem: Simultaneous signal generation and measurement
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