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A compact size,
64-channel 80..125MSPS, 1bit dynamic range ADC module
for the PANDA Electromagnetic Calorimeter
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ADC for EMC-Endcap
- Encapsulatiorand Cooling
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2008
16-ch, 12bit
160 MSPS AD(
Usedfor the
first tests, sold
to WIENER

2010
16-ch, 2GBit/s
OpticalData
Concentrator
Usedin many
experiments
including
WASA, KLOE:F
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2011
16-ch, 14bit
125 MSPS AD
Virtex5
Usedfor
evaluationof
DSRalgorithms

¢)

2012
32-ch, Dual
range 14-bit

80 MSPS ADC

Virtex-6
Usedfor first
datatakingand
durability tests

2017
64-ch, 14bit
125 MSPS AD
Kintex7
Closeto-final
prototype




ADC for EMC

UNIVERSITET - ADC_64K

UPPSALA

ADC ADC_ 32DR ADC_ 64K
Model

O

ADC-64K

PM2016 v
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No. of channels 32 (64) 64
Sampling rate 80-125 MSPS

Input coupling DC, positive, negativeljff
Resolution &mpl) 14-bit dualrange 14-bit

Input Connector uFL Samtec
Baseline oV
+1.0V,60 mV +2,2V,£140mV
100uV

Dataretention/ch. 25us
Input filter Activefilter/Amplifier  Active filter/Amplifier
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Interface Optical, SFP, Hgpe, 2Gbit/s
Feature extractio .
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UPPSALA ADC for EI\/IC-Endcap

UNIVERSITET C Design idea
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UPPSALA ADC for EMC-Endcap
UNIVERSITET - TeStFIrmware

4

ADCdeserializer
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Align & Phase Calibratioln

2

CircularBuffer

L 2 L 2

CBESG:\I/T:X Block RAM
: '| (12.8us)

Integral

¥ ¥

Packet Builder

UDP/IP Tj UDP/IP R
Arbiter Arbiter
' 4

Ethernet

Config
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UPPSALA ADC for EMC-Endcap
- ADCperformancetests

CAEN DT5800

Performed at RuhtniversitatBochum
Detector Emulator

T Qﬁesgugéof Malte Albrecht
L < ‘ (Testgproposedby PawelMarciniewsk)

€ . 2 finhware
CAEN DT580frogrammablepulse
generator
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) UPPSALA ADC for EI\/IC-Endcap
) UNIVERSITET - ADCperformancetests
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Linearity (Amplitude) Shaper Option 1, LOW Gain Linearity (Integral) Shaper Option 1, LOW Gain
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UPPSALA ADC for EI\/IC-Endcap
- ADCperformancetests

8160 x10°

B — Option1: RMS=5.32
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Taking the energy conversion coefficient and the overall gain of the
system into accounthe noise of 17@V corresponds to 1 MeV, which
fulfills the basic requirement of the experiment.
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ADC for EMC-Endcap

H =

S - ADCperformancetests

Bandwidth - LOW Gain
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Integral resolution ¢ / Mean

Integral resolution ¢ / Mean

UPPSALA

Relative resolution (integral) HIGH Gain
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input pulse amplitude @50¢2 [mV]
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ADC for EMC-Endcap
- ADCperformancetests
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UPPSALA ADC for EI\/IC-Endcap

- PbOWQ/VPTT tests at Max Lab
PbwQ + VPTT

ATLB (VMBptical
DataConcentratoy »

Data Format

Event No
TriggerTimeStamp
[Ch No )
Ch TimeStamp
Ch Amplitude
Ch Integral
Ch RawData 0

© MANRAN LOVAY

ChRawData 63
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UPPSALA ADC for EMC-Endcap

- PbOWQ/VPTT tests at Max Lab
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UPPSALA ADC for EI\/IC-Endcap
- ADCperformancetests

th_ . . : .
MY + M dp a 6"-order exponentially weighted moving average filter:
60
: | P W W
w
50 |
40 Easily implementable in FPGA without multipliers, if

/\ o h @ e
30 - q w |
20 i
. \\\

-10

-20

0 50 100 150 200 250 300 350 400

Pawel Marciniewskil IPPConference, Beijing 25.05.17




ADC for EMC-Endcap
- Digital Low-Pass filters

ExponentiallyWeightedMoving Average
(EWMA)

Noise power density
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UPPSALA ADC for EMC-Endcap
- Digital Low-Pass filters

Moving Average(MA) ExponentiallyWeightedMoving Average
(EWMA)

>o08 |4 Filtered noisespectrum
2, EWMA(4}

©

5 0 [\ VPTT + ADC

Pawel Marciniewskil IPPConference, Beijing 25.05.17



UPPSALA
UNIVERSITET

8000

ADC for EMC-Endcap
- Digital Low-Pass filters

Amplitude

20

40 60

80 100 120 140 160 180 200

EWMAN =8
II///’E —
6
e ]
-20 0 20 40 60 80 100 120 140 160 180 200 8
8000
5000 EWMAN = 16 Order
[}
E
£ 4000 —1
g / —_—
el oSS =
0 —
-20 0 20 40 60 80 100 120 140 160 180 200
Samples

Pawel Marciniewskil IPPConference, Beijing 25.05.17




TN ) UPPSALA . :A\DC for EMC-Endcap .
%) UNIVERSITET - Digital Low-Pass filters
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