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TOP BOTTOM

Towards RDO final layout 

News: the PCB layout has been finalized and the PCB fabrication has been launched on Tuesday 06 May 2025

we expect 12 PCBs (of which 10 populated) in 5 weeks: first half of June 2025
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4 Channels TX ARTIX Ultrascale+ GTH to VTRX+ receiver 
AC coupling termination 100 Ω dielectric FR408HR

min. Height

min. Width
ADS Keysight
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Routing of 32 lanes ALCOR bus 
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ALCOR Q0_1b lane simulation @800MHz (UI=1.25ns)
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8 stacked eyes of ALCOR BUS lanes (Q0_xt,Q0xb)
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Differential probe on ARTIX pins receiving one 
lane of the ALCOR bus @800MHz (1.25ns) 
(IBIS model kintexuplus.ibs)

Differential probe on 100 ohm resistor that 
replaces the ARTIX pins receiving one lane of 
the ALCOR bus @800MHz (1.25ns)
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• ART_clk+/ART_clk-
• 394MHz
• Driver: U7/28,29 IBIS model: Si5326_3v3_lvds.ibs
• Receiver: U9/L17,L18 IBIS model: kintexuplus.ibs
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TX

RX

R term

R source

TX

RX

R term

R source

TX

RX

R term

R source

TX

R source

R term

With R102=100, R138=100, U9

With R102=10M, R138=100, U9

With R102=10M, R138=100, w/o C, with U9

With R102=10M, R138=100, w/o C, w/o U9

ART_clk+/ART_clk- 394MHz

TX

RX

With R102=10M, R138=100, w/o U9

ADS Keysight
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Firmware design: Artix – Alcor interface

Ethernet 
cable

2 Alcor32 chips

Firefly cables

Alinx + FMC breakout board

In order to test the Artix – Alcor interface, we implemented the IPbus firmware on the FPGA. Now we can 
program the Alcor registers via SPI and we can correctly receive the data
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Artix – Alcor interface: data decoding tests
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AXAU15 FPGA Dev Board & Kit with AMD Artix US+ XCAU15P

Firmware design

This commercial board hosts the same FPGA as the RDO (AU15P), but with a different package: we are 
using it to perform firmware design and test before the first RDO board is available

Alinx

FMC SFP board

from February 2025 meeting
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Firmware design: Artix – SFP interface

GBIC SFP with RJ45 connector

In order to mimic the Artix – VTRx+ interface, we implemented the IPbus firmware on the FPGA and 
tested it

Ethernet 
cable

Alinx + FMC SFP board
from February 2025 meeting
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SFP 

The goal is to have a working IPbus firmware on the FPGA working over optical fiber

optical cable

Alinx + FMC SFP board
now working on

NIC card

Firmware design: Artix – SFP interface
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Next steps

• learn as much as we can from the Alinx board until the RDO is available

• prepare a firmware for the RDO board to start the tests as soon as the board is ready



Thanks!
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Backup
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ser_clock

data

Average tap delay @ 300 MHz = 2 ps, 512 taps available 
for a total span of ~1.1 ns

The tap value is chosen via SW, then the sync procedure is run (bitslip mechanism)
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ser_clock_id_p
ser_clock_id_n

IBUFDS

IDELAYE3

q0_p
q0_n

IBUFDS

IDELAYE3 ISERDES3

398 MHz

serdes 
decode

9-bit taps 

q15_p
q15_n

IBUFDS

IDELAYE3 ISERDES3

9-bit taps 

… bitslip

8 bits word

gearbox
10b

serdes 
decode

bitslip

8 bits word

gearbox
10b



21

Artix – Alcor interface: data decoding tests

bitslip mechanism for data synchronization

32-bit rollover words coming from Alcor
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