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Towards RDO final layout

TOP BOTTOM

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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ARTEL s.. 4 Channels TX ARTIX Ultrascale+ GTH to VTRX+ receiver
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Routing of 32 lanes ALCOR bus

Assign Models

IC

Pins:

Resistor

T

Inductor Bead Quick Terminator  Bus Switch

Buffer settings
{ECE (® Input I«
M

Vih=1.25V
Vil=1,15V

Met: O3_2MN_t_FPGAs+Flash/XCAU15P
Part name: xcaul5psbvb4s4-2-2 FEmoue

Library: kintexuplus.ibs
Drevice: kintexuplus Help
Signal: HP_LWVDS_DT_I_N
Pin: 454K
Model: HP_LWVDS_DT_|

Hint
Ve pin: @ use maodel's internal v~ | UWse Setup/Power

. Supplies to change
Vs pin: |8 use model's internal v supply voltages.

Edit Maodel File..,
Model to paste
Copy
Paste
Paste All
Close Annulla Applica

By kit S P ERERiE [ 2t pik)

&= LR G113 [at pin)
G uwmaﬂﬂm 4 (at pin]
ﬁﬂﬁilﬁwlat pin)
SR ST
fus.m? [t pir)
O

Jb b at pin)

ARat i) - 422 (apin) |-

WL@mﬂ{%ﬁ pin]
‘.tgllgﬁﬁmm@@tmm
‘u aEIBaUﬂEIat pguaw 5 ('at pin]

o B i bl at pin)

u EW&M&W [at piﬁf]
%?Rﬂ;‘t@‘ﬂat pin Uw&ﬂi&t pin)
- ﬂJ;that pin] (WWS Biat pin)

UREAVERA Biriat pir)

AP ARG (3 i



ALCOR QO _1b lane simulation @800MHz (Ul=1.25ns)

Fie £ Yow Forma Toos Guso Window b
BFH S Lt REBX oo PR BEBEMRQAQRAL ENLB M BEDRE
LY [T —~
BE

(Curenty Open Databases

aaN: YA

Simulation results
Simulation date Probe name . Pass/fail eye | Eye mask margin | Eye opening
) (i mask | Time,Ul | Voltage,V | Time,UI | Voltage, V
. - " . Mon Apr 7 11:23:55 2025 [U9.W13 (at pin)¥U9.Y13 (at pin) 0 [Passed [ 0.26] 0.208404 0.882213 0.586093
[ETree [EJuist | Workspacet x
0
Comment (for Clipboard and printer)
‘ IC Resistor Capacitor Inductor Bead Quick Terminator  Bus Switch
Buffer settings
(% (®) Input @
0
Vih=1.25V
Pins: Vil=1.15V
< - Net: Q0_1P_b_FPGAs+Flash/XCAU15P Select...
§ Par‘t.name:x.cau15psb\rb.48-4-2-e e
- Library: kintexuplus.ibs
B + Device: kintexuplus Help
' Signal: HP_LVDS_DT_I_P
Fin: 434P
Madel: HP_LVD5_DT_|
_ Hint
Veepin: | use model's internal v+ | Use Setup/Power
. - Supplies to change
Vss pin: @ use model's internal v. ~ | sypply voltages.
Cursors " -
Adiust Mask Edit Model File...
Model to paste
Measurements Copy
(®) Entire Region ‘Waveform:  Latest: V [U9.Y13_fat_p ~

Paste

Maximum eye opening 0.604 V at 0.625 ns
Eye width 1.23 ns or 0.985 Ul at 0.00216 V. Paste All
Period that makes the smallest eye opening: 1650 S

Close Annulla Applica



8 stacked eyes of ALCOR BUS lanes (Q0_xt,Q0xb)

A AR B "REDE

Eye_ (Wave:2)

B Eye_V(U9-A20,U9-A21)
N Ey=_V(U9-E13U9-E14)
Eye V(U9-HI6,U9H1T)

B Eye_V(U9-K16,U9-716)
] Eye_V(U9-F16,U9-P16)
B Eye V(U9.T17,U09-T18)

400.0m — : = : - Eye_WV(U9-V22,U9-W22)
. . 7 B Eye V(U9-W13,U9.Y13)

300.0m —|

-500.0m_|

! |
0.0n 2w
Time ()




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)




ART_clk+/ART_clk-

394MHz

Driver: U7/28,29 IBIS model: Si5326 _3v3_Ivds.ibs
Receiver: U9/L17,L18 IBIS model: kintexuplus.ibs

e

us

H¥34Z fat pin]
B394 [t piR)

Assign Models

IC Resistor Capacitor Inductor Bead Quick Terminator  Bus Switch

Buffer settings

() output Hi-Z
5-STATE @ Cutput

Vmeas=1.20V
Pins: Cref=0.0 pF
v CB1 Met: STN1085_PLL

ce2 Part name: 515326B-C-GM
‘, R102 Library: si5326_3v3_lvds.ibs
VRIS Device: 5i5326_36LOFNEXG
Signal: CKOUT1P
Fin: 28

Model: 3v3_lvds

(O output Inverted O Stuck Low

(O stuck High ’%

Remaove

Help

Hint

Ve pin: @ use model's internal v~

Use Setup/Power

Vss pini (@ use model's internal v. ~

Supplies to change

supply voltages.

Edit Model File...
Model to paste
Copy
Paste
Faste All
Close Annulla Applica
Assign Models *
IC Resistor Capacitor Inductor Bead Quick Terminator  Bus Switch

Buffer settings

@ input m

o OOutput OStuck High

Vih=1.25V
Stuck Low
Pins: Vil=1.15V OOutputIn\rer‘ted O
j Met: ART _clk=
\/ Part name: xcau15psbvb434-2-2 Remove
Library: kintexuplus.ibs
v Device: kintexuplus Help
- Signal: HP_LVDS_P
L Pin: 483P
+ Madel: HP_LVDS
+

Hint

Ve pini |@  use model's internal v. ~ | Use Setup/Power
. Supplies to change
Vss pin: (£)  use model's internal v supply voltages.

Edit Model File...
Model to paste

Copy
Paste

Paste All

Close Annulla Applica
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Firmware design: Artix — Alcor interface

i ———— : Ethernet
' cable

Firefly cables

=
——
SESase

= —‘,-‘"‘——"-“
=

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

Programming ©
ALCOR # © Complete Setup

KC705 mode set to config

Resetting fifos for ALCOR # ©

Alcor reset and lanes alignment

[AlcorLib] Loading conf from /home/eic/alcor/alcor-utils/conf

Setup chip

8bit-align o] 32bit-align
8bit-align OK 32bit-align
8bit-align OK 32bit-align
8bit-align 32bit-align

reac
Setting Alcor registers to default

Setting ECCR to: 0xb@lb
Executing custom BCR setup
Loading BCR file /au/pdu/conf/bcr/standard.bcr for chip # ©
Loaded configuration for 8 Bias Control Registers
Executing custom PCR setup (channel ON/OFF driven by PCR file & mask)
Loading PCR file /au/pdu/conf/pcr/maxthreshold.pcr for chip # © Mask 4294967295
Loaded specific configuration for 32 channels
Sending test pulse to reset pixel logic
End of configuration
kc705-192 chip-0 lane-0: 320014684 Hz
kc705-192 chip-0 lane-1: 319977680 Hz
kc705-192 chip-0 lane-2: 32030834l Hz
kc705-192 chip-@ lane—-3: 320462234 Hz




from February 2025 meeting Firmware dESIgn

AXAU15 FPGA Dev Board & Kit with AMD Artix US+ XCAU15P

FMC SFP board

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
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Firmware design: Artix — SFP interface

from February 2025 meeting

Alinx + FMC SFP board

m

ALINX: EREE

AXAUS 5%

SNO001BY (STaXEY
o i 0'IA®
g

Ethernet
cable

‘r—u .
Bha /el

o R

il |
= :-l!'il

GBIC SFP with RJ45 connector

In order to mimic the Artix — VTRx+ interface, we implemented the IPbus firmware on the FPGA and
tested it
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Firmware design: Artix — SFP interface

now working on

Alinx + FMC SFP board

m

...................................

e YT
:_._.FMC AXA{JA\;)(%%%

SNO0IBY E

optical cable

=] \
1 DPATY

W SFP , —

e

= :-l!'il

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

 |earn 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!



Backup
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420 mv

Text of label >=

15ns 2ns 25ns

! i | HD fTbase  0.00 ns
50.0 mV/div | | e 500 psidv Nor 2145 mV
27000 mV, 18850 mV | ; 100S 20 GS/s Edge Positive

TELEDYNE LECROY 11/22/2021 4:05:31 PM

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)

data

ser_clock



IBUFDS

ser_clock_id_p 398 MHz
ser_clock_id_n | IDELAYE3

IBUFDS

IBUFDS

t
9-biicaps
' IDELAYE3 ISERDES3 - 8 bits word
‘ 10b | serdes
gearbox | M| decode
bitslip
9-bit"caps
' IDELAYE3 ISERDES3 - 8 bits word
I ‘ 10b | serdes
gearbox |mp| decode

A

bitslip




ILA Status: Idle
Name
e t_sync_data
o dec_tx_kout
> dec_tx_data_out
> t_data_in
> B Probe0[31:0]
t_sync_debug
e t_sync_busy i
e dec_tx_disp_err
o dec_t_code_err
e tx_synched
e t_sync_ok i
o b_sinit
E
e tx_bit_slip_i
> B Probe1[31:0]

ILA Status: Idle
Name

> Wt word[31:0] |
e t_new_word
@ lane_enabled
> ta_data_out

> tx_k_code

o |tx_reset_serdes i

27c
0004f27¢
0

0
0
0

00000018

|bcbebcebe
0

L

bc

f

Artix — Alcor interface: data decoding tests

bitslip mechanism for data synchronization

1
ooo000018

bobobobco Tolcicic Oc000000 08000000

32-bit rollover words coming from Alcor

04000000 00000000

2c000000

0o

28000000

24000000

oo
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