LVDS high-speed tests

ALICE ITS UPGRADE

Motivation: Use LVDS fabric I/O’s instead of transceivers to receive 1.2Gb/s Alpide data.
Assembled RUvOa with speed grade -2 FPGA

Data-sheet (see next slide) claims >1200MHz for LVDS high-performance

Modified LVDS receiver lines that match on Firefly cables to allow TX (“HR” bank)
Implemented OSerdes (data) and DDR (clock) in firmware on TX side

Implemented ISerdes & IDelay on Rx side, including bitslip

(slow) Clock in TX line serves as data aligner.

Use PRBS-7 test pattern with 8-bit parallelism as input to OSerdes

Compare ISERDES output to appropriately delayed PRBS pattern and count differing bits
Used 400MHz IDELAYCTRL which results in 39ps delay taps

Used 2 clocks in Firmware:
* Board clock for wishbone interface and IDELAYCTRL source (200 or 400 MHz)
* SMA input of Silicon Labs eval board as source for F,

FPGA PLL was used to clean SMA input and generate bit clock (4x SMA input)




Kintex Data Sheet
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Table 17: Networking Applications Interface Performances

Vo Speed Grade

Description Bank 1.0V 0.95v 0.9V Units

Type 3 202LE | AMMALM | 20 | -2LE
SDR LVDS transmitter (using OSERDES; A 710 710 625 710 25 | Mois
DATA_WIDTH =4 10 8) HP 710 710 625 710 25 | Mois
DDA LVDS transmitter (using OSERDES: 4R | 1250 | 1250 950 1250 | 050 | Mbis
DATA_WIDTH =4 to 14) HP | 1800 | 1400 1250 1400 | 1250 | Mbis
SDR LVDS racaivar (SF1-4.1)(1) T 710 710 625 710 25 | Mbis
HP 710 710 825 710 25 | Mois
DDR LVDS receiver (SPI4.2)(1] HA 250 | 1250 950 1250 | 050 | Mo
HP | 1800 | 1400 1250 1400 | 1250 | Mbis

Notesg:

1. VDS receivers are typically bounded with ceriain applications where spacific dynamic phase-alignment (DPa) algorithms dominata
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Schematic Modifications
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RUvO0a Schematic Page 7

4 T35
i )
= o =4
Sovg [ s o
= e 2

L2593 P ) ) e
exy . _ALPIDES DATAPCRT C P<24 [ ] NLLEIDES DATAPORT Polds
ALPTITES

ALPIDES DATAPORT C P17 ;_DATREPORT P<17> N

ALPIDES DATAPCRT C H<2d: ALFIDES DATAPORT H«<24:

ATPTDE3 DATAPORT C NW<1T7> ATPTDE3 DATAPORT M<17:>

I

R250
100

£, o
ALFIDE3 DATAPORT C P<18> / | \ALPIDEZ DATAPORT P<18:

ALPTIOE3 DATAPORT C P«<a5>

- - - i DATAFORT P25
ALFIDE3 DATAPORT M<18> *

ALFIDE3 DATAPORT C N<18>

|
|
Log ALFTDES DATRPORT C K<33>

3_DATAPORT MN«<25%

RS2

8/9/2016 joachim.schambach@cern.ch 4



LVDS Testing Firmware

ALICE ITS UPGRADE

Fy, = 125 — 140 MHz
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Results

Fg, frequency was varied between 125 and 140 MHz

* Corresponding bit rate is 1000 MHz — 1120 MHz

* Number of bits was counted with a prescale of 100 million times 8 bits (counted parallel words)
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Comparison: J. Pospisil (ALICE Trigger) Results

ALICE Trigger group performed similar tests with their LMO board and
a short (15cm) FireFly cable. The setup is shown on the right, and the
results are shown below (reported at TWEPP 2015):
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Test with “standard” short Samtec cable

[ e

After receiving a commercial FireFly cable sample from
Samtec, | repeated the trigger group’s tests with our setup
as shown here (same firmware as earlier tests shown)
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Results with short cable

Samtec Cable part number: ECUE-12-030-C1-FF-01

F,, frequency was varied between 137 and 190 MHz

Corresponding bit rate is 1096 MHz — 1520 MHz

Number of bits was counted with a prescale of 100 million times 8 bits (counted parallel words)

TX and RX are still connected DC, AC coupled testing still outstanding
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