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Introduction

The purpose of this test is to report EXOSTIV Probe connection performance with 12.5 Gbps link. A test setup has
been defined in which a probe EP12000X has been configured with an IBERT test module. The probe is configured to
generate and to detect 7-b PRBS pattern on all its transceiver channels (SFP+ and HDMI connectors).

The IBERT test modules have been configured with the same transceiver parameters used as default for the EXOSTIV
probe. When links were established, eye pattern scan have been generated using the Xilinx Vivado transceiver link

tool.

SFP+ Port

The SFP+ ports were tested with an external loopback, using SFP+ cable of different length. One end of the SFP+ cable
is plugged in port SO of the EP12000X probe, and the other end of the cable is plugged into port S1. The same loopback

is applied on ports S2 and S3.

Two types of cables have been used. Please refer to Table 1 for more details.

Table 1: SFP+ cable properties

Feature Cable type 1

Cable type 2

Manufacturer Amphenol FCI
Part Number
Shielded No

Length 2m

HDMI Port

10110818-2020LF

TE CONNECTIVITY

2127931-1
Yes

0.5m

The HDMI port was tested with development boards KC705 and VCU108 from Xilinx. Both boards were configured
with the same IBERT module to generate 7-b PRBS pattern on the transceiver channels mapped to their FMC HPC

connector.

As the HDMI port is more critical than the SFP+ port for high bit rates, a more complex test setup has been used.

Different cables have been tested with different sources.

Table 2: HDMI cable properties

Feature Cable type 1 Cable type 2 Cable type 3
Manufacturer Molex Samtec Audioquest
Part Number 88768-9800 HPDPI-19-0750-01 Pearl
Connector type Type-A Type-A Type-A
Length 1.5m 0.75m 0.6m

Table 3: Development boards

Feature Board 1 Board 2
Manufacturer Xilinx Xilinx
Model KC705 VCU108
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To connect the development boards to the EP12000X probe using the HDMI port, a HDMI-FMC-HPC-01 module from
Exostiv Labs was used. This module is an adapter mapping the transceiver lanes of the FMC HPC connectors of the

development boards to a female HDMI connector type-A. A standard type-A HDMI cable can then be used for the
interconnection.

Figure 1: HDMI to FMC adapter board

The link discontinuity is then spread over the following elements:
e development board routing
. FMC connector
e  Adapter board routing
e HDMI connectors and cable
e Exostiv probe routing

IBERT Test Pattern

The Exostiv probe and the development boards have been loaded with an IBERT pattern generator and detector. The
same pattern has been applied on all transceiver lanes used for the test.

Table 4: IBERT test pattern and transceiver parameters

Feature Unit Value
Test pattern - 7-b PRBS
Reference clock MHz 125
Link rate Gbps 12.5
TX pre-cursor dB 1.67
TX post cursor dB 0.68
TX diff swing dB 1018
RX DFE mode - Yes
RX termination voltage mV 900
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Eye Patterns

HDMI Link from KC705

Cable Type 1

A 1.5 meter HDMI cable from Molex has been used. The following pictures show the measured eye pattern for the 4
links.

Figure 2: Eye-pattern for 1.5m HDMI from KC705 (link 0)
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Figure 3: Eye-pattern for 1.5m HDMI from KC705 (link 1)
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Figure 4: Eye-pattern for 1.5m HDMI from KC705 (link 2)

- Unit Interval B
- 0S 0.37% 0.5 0125 0 0125 0% 035 0s
pd
b Y SE-1
EN
Q IE-1
®
| §
2 i
ez
ISE-3
i
=3
3 =4
™
ses
s
SE-6
1E-6
Summary
Name:  SCAVS Openoren: 1408 ikt NA
Descrpton: Sans Herzotal nerement: 8
S 216000509:39% Morzrarge: 0,500 100008
ST Vetainomet 8
vescroge:  100%
Figure 5: Eye-pattern for 1.5m HDMI from KC705 (link 3)
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Cable Type 2

A 0.75 meter HDMI cable from Samtec has been used. The following pictures show the measured eye-pattern for the
4 links.

Figure 6: Eye-pattern for 0.75m HDMI from KC705 (link 0)
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Figure 7: Eye-pattern for 0.75m HDMI from KC705 (link 1)
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Figure 8: Eye-pattern for 0.75m HDMI from KC705 (link 2)
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Figure 9: Eye-pattern for 0.75m HDMI from KC705 (link 3)
- Unit Interval o
-
<
X< SE-1
Q 1E-1
@®
v 4
@ -2
e
s
§ s
£
3 24
e
ISES5
1E5
e«
e
po
e scALI3 Openwes: 80 kot A
Desorpter 5 13 et cremen: 8
St 216000809968 Hozotsrarge: 0.500U8 100508
PSS Vesainament: 8
votalrge: 100%

Rev. 1.0.2 - February 26, 2019 8



EX STIV

LABS

HDMI Link from VCU108

Cable Type 1

A 1.5 meter HDMI cable from Molex has been used. The following pictures show the measured eye-pattern for the 4
links.

Figure 10: Eye-pattern for 1.5m HDMI from VCU108 (link 0)
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Figure 11: Eye-pattern for 1.5m HDMI from VCU108 (link 1)
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Figure 12: Eye-pattern for 1.5m HDMI from VCU108 (link 2)
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Figure 13: Eye-pattern for 1.5m HDMI from VCU108 (link 3)

-
-+
o
o
ol
3
£
P— eres sennae
s so s Openae: B2 iktiogs: WA
Desrpton: scn 25 Vorionil ot 8
Surteds W160ct08 111252 omirarge: 050U 0500
Encded: 2016-0ct05 11:12:41 Vertcal norement: 8

Verticsl range: 100%

HDMI Link Summary

Table 5 provides a summary of the eye-pattern opening areas for the tests performed.

Table 5: Eye opening summary

0378 s

SE6

hes

Link KC705 - Cable 1 KC705 - Cable 2 VCU108 - Cable 1
0 896 960 1472
1 1664 2048 1152
2 1408 960 1024
3 640 640 832

Notes: 1.

Tests made with cable type 3 are not shown in this document. The link was also up without any transmission

error. Globally the eye-opening is smaller than with cable 1. Which was not expected as the cable is shorter
and should normally present less attenuation.

Rev. 1.0.2 - February 26, 2019
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SFP+ External Loopback
Cable Type 1
External loopback using 2.0 meter SFP passive cable from FCI.
Figure 14: Eye-pattern for 2.0m SFP+ (link 0)
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Figure 15: Eye-pattern for 2.0m SFP+ (link 1)
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Figure 16: Eye-pattern for 2.0m SFP+ (link 2)
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Figure 17: Eye-pattern for 2.0m SFP+ (link 3)
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Cable Type 2

External loopback using 0.5 meter SFP passive cable from TE.

Figure 18: Eye-pattern for 0.5m SFP+ (link 0)
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Figure 19: Eye-pattern for 0.5m SFP+ (link 1)
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Figure 20: Eye-pattern for 0.5m SFP+ (link 2)
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Figure 21: Eye-pattern for 0.5m SFP+ (link 3)
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SFP+ Link Summary
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Table 6 provides a summary of the eye-pattern opening area for the different tests performed.

Table 6: Eye opening summary

Link Cable 1 (2.0m) Cable 2 (0.5m)
0 2432 3008
1 2432 2496
2 1984 2880
3 1920 3136

Rev. 1.0.2 - February 26, 2019
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Conclusion

The eye patterns show there is no issue at building up error-free links operating at bit rate of 12.5 Gbps through SFP+
or HDMI cable using the transceiver default settings

As expected, the attenuation is higher for the HDMI cables than for the SFP+ cables. For the HDMI tests, the
attenuation introduced by the FMC adapter board must be taken into account and strongly degrades the
performances. It is expected that the HDMI link attenuation will be smaller (increased eye pattern opening) if a direct
connection is used between the target FPGA and the EXOSTIV probe.

The attenuation introduced by the cable seems to be marginal compared to the attenuation of the FMC module. The
Samtec cable bandwidth was expected to be higher than the standard HDMI cable. There is a benefit to use the HDMI
cable from Samtec indeed, but it is relatively small with the current setup.

HDMI tests performed with the VCU108 have shown much better results. It seems to indicate that the quality of the
transmitter has more impact than the cable — as it is expected with this newest generation of FPGA technology.

For the SFP+ tests, the cable length directly impacts the eye opening. This impact is higher than for the HDMI tests.
It appears that the FMC adapter module induced a bigger attenuation on the signal than the cable. Hence, it is
expected that the data transmission quality will be improved if no such adapter is in the way.
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Disclaimer

THIS DOCUMENT IS PROVIDED “AS IS”. EXOSTIV LABS PROVIDES NO REPRESENTATIONS AND NO WARRANTIES,
EXPRESS, IMPLIED OR STATUTORY, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, SATISFACTORY QUALITY, NON-INFRINGEMENT OR FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE DOCUMENT. For the avoidance of doubt, EXOSTIV LABS makes no representation with respect to,
and has undertaken no analysis to identify or understand the scope and content of, third party patents, copyrights,
trade secrets, or other rights.

This document may include technical inaccuracies or typographical errors.

The contents of this document are subject to change without notice. This document may contain information on a
Exostiv Labs product under development by Exostiv Labs. Exostiv Labs reserves the right to change or discontinue
work on any product without notice.

TO THE EXTENT NOT PROHIBITED BY LAW, IN NO EVENT WILL EXOSTIV LABS BE LIABLE FOR ANY DAMAGES,
INCLUDING WITHOUT LIMITATION ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE, OR CONSEQUENTIAL
DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY, ARISING OUT OF ANY USE OF THIS
DOCUMENT, EVEN IF EXOSTIV LABS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Exostiv Labs products are not designed or intended to be fail-safe or for use in any application requiring fail-safe
performance; you assume sole risk and liability for use of Exostiv Labs products in such critical applications.
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