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• FLX-155A: Revision of FLX-155

• Test Results of FLX-155A

• Summary



Main Features of FLX-155

3

• AMD Versal Premium FPGA: XCVP1552-2MSEVSVA3340

• PCIe Gen4 x16 / PCIe Gen5 2x8

• 56 FireFly optical links

▪ 48 GTYP:4*12 Y12 FF; 4 GTYP:B04 FF, 4 GTM:B04 FF 

▪ Compatible with various options

▪ Default configuration for ATLAS

■ 48 data links up to 25 Gb/s

■ 4 links for LTI

▪ 4 links up to 25 Gb/s for data or 100GbE

• Electrical IOs

• 1 DDR4 Mini-UDIMM

• USB-C JTAG/UART/I2C

• SD3.0/QSPI

• GbE



FLX-155 Revision
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• Board revision

▪ Board size: board length reduced by ~11.5mm, to 

fit some candidate servers

▪ Stack-up: increased from 24 layers to 28 layers for 

routing and large current power rails

▪ Power modules: to use modules with PMBUS for 

monitoring and protection, and small packages to 

reduce the board length

▪ DDR4 signals routing optimized

▪ GTYP/GTM signals routing optimized

• Status update

▪ PCB received on Oct. 21

▪ First assembled board delivered on Nov. 18

Picture of assembled FLX-155

Picture of assembled FLX-155A

300.56mm x 111.15mm

312mm x 111.15mm



Board Bring-Up
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• 2 LTM4681 and 1 LTM4673 with PMBus are used for intelligent management 
and high integration to save space

• ADM1266 PDIO pins are used to control the enable signals on power modules. 
Those pins default to a 20 kΩ pull-down resistor at power-up. Thus, there’s no 
pull-down resistor on enable signal on FLX-155A

• The internal pull-down works for all power modules we used except LTM4673. 
Outputs of LTM4673 will be on during power-up, before ADM1266 sequence 
gets started

• Change LTM4673 configuration to use ‘control is active low’, and change 
ADM1266 to set associated PDIOs ‘enable as low’ as well

• Pull-down resistors will be added to enable signals on final minor revision



FPGA Boot
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• FPGA can be programmed in multiple 
ways

▪ JTAG from USB-C connector on the front panel

▪ QSPI

▪ SD card

• PetaLinux could boot and run properly

• BIST (not full functions) can also run 
correctly 



DDR4
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• DDR4 layout optimized

• Passed DDRMC calibration test and used for PetaLinux

• The complex width of the data window (margin) is normal



IBERT – GTYP for 48-ch Data
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• Tested with 25G FireFly modules
▪ 25Gbps, no error was observed 

during the test, BER < 10^-15

▪ 10Gbps, no error was observed 
during the test, BER < 10^-15

IBERT @ 25Gbps 
Scan @ 25Gbps 



IBERT – GTYP for LTI

9

• Either recovered clock from TTC link, or clock from optical 
link directly

▪ Recovered clock from TTC link

▪ Connected to GTYP to get recovered clock as system clock

▪ 4 TTC links on one B04

• Optional optical clock

▪ To use the optical clock as system clock directly, clock buffer 
NB7VQ14M is added to one RX link, to fan out the optical input 
link to GTYP and FPGA clock input

▪ NB7VQ14M supports up to 14Gb/s

• IBERT

▪ For the links connected to GTYP directly

o No error was observed during both 25Gb/s and 10Gb/s test

▪ For the link connected to NB7VQ14M

o 10Gb/s: BER ~10^-15, no error was observed during test

o Bypass NB7VQ14M with jumper resistors, no error was observed 
during test, BER ~10^-15

Block diagram of TTC link scheme

IBERT with NB7VQ14M @10Gbps

IBERT @25Gb/s bypass NB7VQ14M



IBERT - GTM
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• 4 GTM channels
▪ 4 GTM channels with FireFly B04 module have been tested with 25Gb/s

▪ No error was observed during test, BER < 10^-15



PCIe Performance
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• Tested PCIe Gen5 2 x8 endpoints, 
bifurcated

• 512-byte TLP size

• Theoretical payload bandwidth: 240.94 
Gb/s for each endpoint

• 2 Wupper endpoints, 2*27.457 GB/s 
(2*219.7 Gb/s), 91.2% theoretical 
maximum speed



Mechanical Update
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• The board length reduced by ~11.5mm

• A 1x6 snap-in MTP adapter without ear is used

• Two changes make it to be easily installed into 

the server and plug the power cable into the 

power connector

1x6 MTP adapter 
w/ flange
86.6x9.8 mm 

1x6 MTP adapter 
w/o flange 
77.7x9.75 mm

FLX-155

FLX-155A

FLX-155

FLX-155A



FELIX Schedule
• January 2026, 4 more FLX-155A cards are being assembled

• Spring 2026, ATLAS FDR

• After FDR, pre-production (FLX-155B) fabrication, assembly and testing

• Fall 2026, ATLAS PRR

• After PRR, ATLAS production

• End of 2027, ATLAS production complete
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Summary
• FLX-155A test results show all main functions work properly as expected. Power on 

sequence workaround on the current board has been finalized

• 4 more boards are being assembled, 1 for ePIC is expected to be delivered in 

February

• FELIX for ATLAS production is planned in this year
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