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Hardware inventory ePI&S

* We currently have 8 RDOs v1.0 boards:

they have been used at a test beam at CERN in June 2026
* 6 arein use with the SiPM prototype

e 1is used for optical link characterization

e 1isused to test the scrubbing

* Plans:
* we are beginning to design RDO v1.1:
* bug fixes
* small changes
* replacement of microcontroller (ATtiny416 - SAMD?21)
e we are going to produce a new batch of 5 RDOs v1.1 from the same company as v1.0 (Artel)
* probably we will also order another batch of 3 RDOs v1.1 from another company (SCEN) to
check the capabilities of the manufacturer
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Next deadline: irradiation test (October 2026)

* We will have a second irradiation test with protons in Trento (Centro di ProtonTerapia) after the one
of 28 March 2026:
* this time the goal is to irradiate the Artix Ultrascale+ FPGA while the Polarfire FPGA
performs a blind scrubbing
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Artix Ultrascale+ Polarfire Flash memory

blind scrubbing:
* the Polarfire reads a frame from the FLASH and writes it on the Artix US+ CRAM, one
frame after the other in an infinite loop

Sandro Geminiani
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SAMD?21 software design \S

RDO — uC migration from ATtiny416 to SAMD21

Luigi Rignanese

New functionalities:

input and output voltages monitored

all the monitored values are saved in case of any fail and can be accessed by the FPGA at the next startup
implemented the possibilities to modify the current limits from outside by “bumping” one of the input
voltages (1.4 V) [to be tested]

LDO fails and FPGA emulator implemented on a Teensy 4.1 [fails injection, registers polling]

State: RUN FwW:@xA profile:NOM fault:1 retry:® HBage:9

selftest PG:@x® 1last knock:® last cmd I2C:@x8

IMON L1..H3 1live: 126/126/126/155/155/155 snap: 125/126/128/155/153/155
VMOM L1..H3 1live: 255/255/255/255/255/255 snap: 255/255/255/255/255/255
VINL/VINH/T 1live: 255/255/255 snap: 255/255/255

Last fault: L1 @.85V




RDO - Fade- Alinx setup QP@S

data transmission on the high-speed link
between RDO -Alinx-Fade with Aurora
protocol 64B/66B:

e 10 Gbps uplink

e 2.5 Gbps downlink

Sandro G.

Matilda P.

Giovanni T.

DAQ-meeting 13/03/2026
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RDO - Alinx setup: clocks <
XCAU15P PLL
> 12C master 12€
40 MHz -~ .
ext'ernally fed ; PLL MG'T'Sl'Z%grzﬂnlize clk Si5319
input clk MGTREFCLKO [
39.4 MHz h
free-running and
DRP clk =
MGT
example design 288 M PLL2
MGT rxrecclk Si5326
78.8 MH > o0
MGT rxoutzclk MeTREREL > Jltter
\ cleaner
= LVDS OBUF

b

----- Rubidium FS725
— nirecclk
60 - ——- moutclk

Alcor chips

= I

€0 \
'
L]
h
1

i
=100

https://ieeexplore.ieee.org/document/8967127

—-120

Phase noise {dBc/Hz)

Achieving Picosecond-Level Phase Stability in
Timing Distribution Systems With Xilinx

-160

Ultrascale Transceivers s

Frequency offset (Hz)



https://ieeexplore.ieee.org/document/8967127

RDO - Alinx setup: clocks

P1:(Tj) F2:(ConvRi) P3:(ConvDi) P5:(DCDY) P&:freq(C2) PT.ampl(C2)
B68.55 ps 440 ps 58 ps 23ps 78.818 MHz 1468 mV
.55 ps 440 ps 5B ps 1.7402 ps  73.80061 MHz 146 9002 mv
8.55 ps 440 ps 58 ps 22 f5 78.642 MH=z 1467 mV
68.55 ps 440 ps 58 ps 2.7 ps 78.9653 MH=z 147.3 mV
266.2 fs 38.30 kHz 198.8 pv
1 1 1 i 1.71Fe+3 6.763307e+6 1.71Te+3
v v v v v v
1.00 Qidiv 200 decades 20.0 k#idiv 500 ps/div | Auto -T3.6 mV

20.0 psidiv 100 mUl/div 20.0 psidiv 11.00 MS 20 G3/s |Edge Positive
1218411 M# 1218411 Me# 1218411 M#

rxrecclk @ 78.8 MHz e 450 o Bndecades [ sy

FPGA output "i‘ TELEDYNE LECROY

nhiareyoul

Timebase  00nsfTrigger )
30.0 mVidiv 5.00 ns/div | Stop -78.6 mV
20 mV offset 1.00 kS 20 GSis [Edge Positive

-5.89 mv

N
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RDO - Alinx setup: clocks €

Multiview =2 Phase Noise

Signal Frequency E RBW f SGL
Signal Level ; XCORPR. Factor ] Count 3/3
Att d&  Meas Time : Level Setting High

1 Noise Spectrum

1,000 Hz
10:000 Hz
100,000 Hz

10:000-kHz—113:88-dBcHz
100.000 kHz -120.35 dBc/HEe

1.000MHz -130.49 dBc/tiz
10{000MHz  -123.15 dBc/Hz

rxrecclk @ 78.8 MHz
FPGA output

[ 2000 [ 2000 [ 2000 [ 2000 ] [ zo00 [ 2000 ]
1.0Hz Frequency Offset 10.0 MHz

2 Integrated Measurements
Range Trace Start Offset Stop Offset Weighting Int Noise Jitter
1 ‘

ps

2026-08-05
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4.""‘ 'IF'ELEI]\"ME LE

Evarywharoyoul

Fy
Measure P1:(Tj) P2:iConvRil P3:(ConvDi) P4:(Pj) P5:{DCD) P&:freq(C2) PT.ampl{C2)
value 12412 ps 733 ps 196 ps 11.6 ps TO9ps 78.851 MHz 135.54 mV
mean 1 2 ps T33ps 19.6 ps 11.6 ps 10835 ps  75.80064 MHz 135.5658 mV
min 1247 ] T33ps 19.6 ps 11.6 ps 54 ps 78.525 MHz 134.69 mV
max 12412 ps T.33 ps 19.6 ps 11.6 ps 15.9 ps 78.9584 MHz 13597 mv
sdev -—- - -—- -—- 2338 ps 45.53 kHz 258.2 pv
num 1 1 L 1 1.844e+3 9592 580e+3 245
status v v v v v v v
1.00 Qidiv 200 decades 20.0 k#idiv 5.00 psidiv |Auto -1.89 mv

20,0 psidiv 100 mUlidiv 2000 psidiv |1.00 M3 20 G5/s |Edge Positive
12.93763 Me# 12.93763 Ms# 12.93763 Me#

rXOUtCIk @ 78.8 MHz ---- -423Q |---- -85decades |---- 554 k#
FPGA output

Y

Timebase 37 nsfTrigosr (@)
24.0 mVidiv 5. 00ns/div | Stop -1.9 my
2.0 mV offset 1.00 kS 20 G5/s |Edge Positive

-5 mv
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Multiview =2 Phase Noise

Signal Frequency RBW 1 SGL
Signal Level : JBm  XCORPR Factor 100 Count 3/3
Att ( Meas Time Level Setting High 3

1 Noise Spectrum

=

5pot Noise [T1]
1.000/Hz -14.54 dBcfHz
10,000 Hz -54.44 dBc/Hz
100.000/Hz -87.69 dBcfHz
Rarige 2 1.000 kH=z -99.19 dBc/Hz
: : 10.000:kHz  -107.73 dBcfHz
13.025kHz -107.99 dBc/Hz
100.000-kHz — -117.10 dBc/Hz
1.000 MHz -126.97 dBc/HE
10.000-MHz——122.08 dBciiHz

Fange 1

rxoutclk @ 78.8 MHz
FPGA output

[ do0 T doo [ 340 [ jood [ 2po0 [ 9000 [ 2000 [ 2000 [ 2000 [ 2000 [ 2000 [ 2000 [ 2000 [ 2000 |
1.0 Hz Frequency Offset 10.0 MHz
2 Integrated Measurements
Range Trace Start Offset Stop Offse Weighting Int Noise FM / AM Jitter
1 Z i mH

2026-08-05
10:38:40




N\

Next steps A

* repeat the same measurements on the clock coming out from the Si5326 jitter cleaner

* repeat all these measurements with al least 2 RDOs connected to one Alinx-FADE device
(we need a QSFP for this)

rxrecclkl
rxoutclkl

rxrecclk2
rxoutclk2




Backup slides
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