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DAPHNE

48 SIPMs per opamp

ner DAPHNE

‘In simple terms, DAPHNE is a
cheap oscilloscope with quite
expensive firmware” 25> DAPHNE

Manuel Arroyabe per =~




Hardware Specifications

The digitization
stage is driven by 5
AFEs 5808A by
Texas instruments
performing a
62.5MSPS, with 8
analog channels at
14 bit resolution
each one

The FPGA device
implemented on
DAPHNE is Xilinx
Artix-7, model
XC7A200T-67/6.

Device:
STM32H753
Cortex-M7/

DAPHNE Provide the Vbias
for the SiPMs
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- DAPHNE Control
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DAPHNE GROUPS
v v v

v
Electrical Micro Firmware DAQ
Electronics  |aN-cColombia EIA- Colombia Integration
carmilab - USA Fermilab-USA ~ Fermilab - USA FIUNA/IFIC - Py/Es

NIU - USA



ADU

Average single PE- VGAIN = 0.3V - PDE=45%-C
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Amplitude =79.9811

n=1DnF

Dynamic range =204.8484

Average single PE- VGAIN = 0.5V - PDE = 45% - Cin =10nF
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Amplitude =35.1225

Dynamic range =466.4811
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Results

From the DAQ firmware group
This is my work!!! = DAPHNE Transceiver

| ‘ ‘ ‘ ‘ ‘ debugger
| | | | . | _ | z |
00G000bC :;‘; 000000bC YYLY L Ye0e0. . L Ye. LY
| | | e il b il c — ]
O00000bLC 0000, .. v0,.. OO0000A0
1 1 1 1 1 n 1 I_l 1 1 r1nri _| 1 1 1 _| 1 1 I _| 1 1 1 I_I 1 1 1 I_'I 1 1 o

(dbt-pyvenv) [nikolica@dhcp-29
Consume FLX-device data while c
counts errors including chunk t
Also counts chunk CRC errors.
Opened FLX-device 0, Tirmw FLX7
**START** using DMA #0 polling
Secs | Recvd[MB/s] | File[MB/
186.
186.
186.
186.
186.
186.
186.
186.
186.
186.

W00~ O U0 da L phly
s NN BB W W s

16
+HSTOP*+
-=> Data checked:

T i ol i i

BElocks 454186,

(e ce Rl e I I e Qi Qi = [ = Qi I <2
(e cx Rl o I I = Qi Qi = [ = Q= I 3

dune-daq-felix]%$ fdagq -d ® -t 18
hecking the data (blockheader and trailers),
runcation, halts when the memory buffer is near overflowing.

12-FM-6chan-19168282359-GIT:dune/vl. /2, trailer=32bit block=4K, buffer=1024MB

5 ]

| Total[(M)B]

| Rec[(M)B]

| Buf[%]

186.
372.
559.
745.
931.
1118.
13604.
1490.
1677.
1863.

FELIX Receiver
system

- WO h = OO0 L
(e ce Rl e I < I = Qi Qi = [ = Qi i
(i xR I < I = R = Qi = [ == Qi = i &5
ol e s B i e R i

Errors: header=0 trailer=0



Future Works

It is necessary to study in more detail the noises introduced by the
DAPHNE board. Some of these elements were corrected by Esteban
Cristaldo at Milano Biccoca, which will be implemented in the second
version of DAPHNE.

“ OPAMP supply filters |
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Future Works

It is necessary to remake the firmware with a unified language, study
possibilities of applying digital filters to reduce the 1/f noise found by
Esteban, study self-trigger options or models adapted for external
triggers, rethink the data packaging structure. Study the way to increase
the bandwidth by activating the gtp quads that are off, study the
feasibility of changing the fpga, etc etc




Future Works

change the micro for one that adapts to the DAQ requirement and study
the compatibility of the libraries made by the institutions.



Possible work at IFIC

- Study the Digital Filters options and implementation

- Remake a complete Firmware for DAPHNE

- Study different methods of self-trigger

- Study the timing performance of the FPGA for the best work

Esteban (Milano - Biccoca) is willing to work together in terms of Cold
Electronic - DAPHNE integration, where we prepare the firmware options
for them to test with the amplification systems and study them until the
best results are obtained.



