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EXOSTIV — using the KCU105 kit

Introduction

This document provides information about using EXOSTIV with the KCU105 Kintex Ultrascale evaluation kit
(http://www.xilinx.com/products/boards-and-kits/kcu105.html#overview).

Using EXOSTIV with KCU105 evaluation kit through SFP+

EXOSTIV can be connected to the KCU105 evaluation kit through the SFP / SFP+ connectors with direct SFP cables or
through another connector (e.g. the FMC HPC or FMC LPC connectors), possibly with an adapter.

In this document, we’ll describe how to use EXOSTIV with the KCU105 kit SFP/SFP+ connector. We provide several
.epf files to be used with the EXOSTIV Dashboard, that are pre-configured for use with 1 or 2 of the board SFP ports.

KCU105 : overview

HDMI Dual Quad-SPI FMC1 FMC2
Video Output  Flash Memory (HPC, 8x GTHs) (LPC, 1x GTH)

Micro SD Card Slot
(Backside of Board) * = = * =

User Clock Input SMAs
Pmod Header Male

USB-UART Connector

USB-JTAG Connector Pmod Header Female

User GPIO SMAs
PMBus Header

RJ45
(10/100/1000 Mb/s Tri-Speed Ethernet PHY)

XCVR SMAs
(1x GTH to 4x SMAs)

DDR4 64-bit

2x SFP+Cages s
(2x GTHs)

GTH Reference

PCle Edge Connector JTAG Header XCKUO040-2FFVA1156E
Clock Input SMAs

Gen3 x8 (8x GTHs)

SFP+ connectors (up to 2) GTH Reference clock input SMAs (2x)

Rev. 1.0.3 - October 25, 2017 3


http://www.xilinx.com/products/boards-and-kits/kcu105.html#overview

EX STIV

LABS

Connecting the KCU105

1) For Data: 1 or 2 SFP cables can be used:
a.  When using 1 SFP connection, plug it into SFPO of KCU105 on one end and any of the SFP ports of the
EXOSTIV probe (SO, S1, S2 or S3). Use EPF file ‘/KCU105-1SFP-link.epf’ with EXOSTIV Dashboard.
b.  When using 2 SFP connections, plug one cable into each of the SFP ports of the KCU105 and the 2
cable’s other end to any of the SFP ports of EXOSTIV Probe. Use EPF file ‘KCU105-2SFP-links’ with
EXOSTIV Dashboard.
2) For the SFP reference clock: KCU105 does not provide any on-board oscillator directly attached to the SFP port.
This clock must be supplied through one of the board connectors. In the example, we have chosen to generate
the clock with the EXOSTIV Probe and connect it to the KCU105 board with the SMA clock connector.

- Connect a pair a SMA cables into the GTH reference clock input SMA connector of the KCU105 board (see

picture above) and the other end into the clock output port of the EXOSTIV Probe.
The .epf files are set up so the clock is generated with the EXOSTIV Probe.

Reviewing the .epf files settings

In the provided .epf files, only the ‘link configuration’ is set up:

‘KCU105-1SFP-link.epf’ :

E EXOQSTIV Dashboard - C:/Projects/Cisco/KCU105-15FP-link.epf - O X
File Tools Help

1= 17N AN
Link Capture Run Debug
222 Configuration 2 22 Insertion 22> 2 Design

‘ FPGA Type Connector
Kintex Ultrascale part Family Kintex UltraScale hd Connector type |SFP \ hd
mounted on the KCU105 Padoge  Iat1ss =
board /W - We use the SFP connector type on the EXOSTIV Probe.
Part wcku040-ffval156-2-e hd
Upstream Link Downstream Link
Transceiver bank | 226 - (O UseI2Clink (@) Use transceiver link
MoTtpe |G | Transceiver bank 226 | | We use SFPO on the KCU105 board.
MGT_TxPO AA4 O MGT_RxPO e O | The Tx and Rx P pins of the SFPO are
MGT_TxP1 w4 | MGT_RxP1 v2 O | connected to U4 and T2 pins
MGT kP2 [Us | - v{spectively (bank 226)
MGT_TxP3 R4 O MGT_RxP3 P2 I

Reference Clock

Transceiverbank | 226 = Location of the SMA reference clock P
MGT _REFCLK_PO 4/ pin on the FPGA package. Pin V6, bank
wrrsakes w0 | 226

Freauency 0w1) >

I~ A 132 MHz reference clock is generated with the
trerste(Gb) 66 @~ | EXOSTIV Probe.

Link rate (Gb/s) [6.6 1 | . . .
th this reference clock, we are able to configure
EXOSTIV dock t[v] \\Aﬂ\t ’
ookt Aa— the GTH at 6.6 Gbps

Log Window
Info : ~
Info : License is activated, expiration : 2020-01-01 00:00:00
Info :
Info : Project file "C:/Projects/Cisco/KCU105-15FPink. epf” loaded successfully.|

vivado link 3§ | EXOSTIVProbe 3 | FPGAlink 3¢
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‘KCU105-2SFP-link.epf’ :
This configuration is essentially the same as the previous one, except that 2 SFP links are used for upstream data
(MGT_TxP1 of bank 226 at pin W4 is used). Hence, the total data rate is 13.2 Gbps.

E EXOSTIV Dashboard - Ci/Projects/Cisco/KCU105-25FP-links.epf — O =
Eile Tools Help
. —1 L) L™
211V
Capture Run Debug
> 2 2 Configuration 2 22 Insertion > 22 Design

FPGA Type Connector

Family Kintex UltraScale - Connector type |SFP hd

Package ffral156 -

Speed grade | -2 -

Part xcku040-ffralls56-2e <

Upstream Link Downstream Link

Transceiver bank | 225 - () UseI2Clink (®) Use transceiver link

MGT type |GTH | Transceiver bank | 226 |

MGT_TxP0 ARG O MGT_RxP0 2 O

MGT_TxP1 [w4 | MGT_RxP1 vz O

MGT_TxP2 [us | MGT_RxP2 [r2 |

MGT_TxP3 R4 O MGT_RxP3 P2 O

Reference Clodk

Transceiver bank 226 e

MGT_REFCLK PO |V6 |

MGT_REFCLKP1  |T6 O

Frequency (MHz) | 132 | 17

Line rate (Gb/s) 6.6 -

Lnkrate (Gbfs)  [13.2 |

EXOSTIV dock output

Log Window
Info : License is activated, expiration : 2020-01-01 00:00:00 A
Info
Info : Project file "C: Projects/Cisco KCU105-15FPink.epf™ loaded successfully.
Info : Project file "C: /Projects Cisco/KCU105-25FP-inks. epf™ loaded successfully.
v

vivado ik 38 | EXOSTIV Probe 38 | FrGAlink 3¢

What if you prefer to use a reference clock from the KCU105?

It is possible to use an alternative clock source for the transceivers connected to the SFP+ of KCU105.
The source clock can come from the same bank (226) or — from adjacent banks 225 or 227 (see clock source bank
selection below).

MGl _IXP2 U4 ] MGT RxP2
MGT_TxP3 R4 ] MGT RxP3

Reference Clock

Transceiver bank \226 .

MGT_REFCLK_PO 225

Frequency (MHz) 132 v
Range : 60 MHz to 820 MH

lima wmba (kAN e c -
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The following clock sources could be used:

Quad 225 : the only clock connected here is the PCle clock of the edge connector. Can be an option if it is connected
to a valid low jitter clock.

Quad 226: MGT_REFCLK_P1/N1 — (P is on pin T6), connected to FMC_LPC_GBTCLKO_M2C_C_P/N —that is one of the
clocks on the FMC low pin count (LPC) connector. Can be an option if there is a proper mezzanine card plugged in the
FMC LPC connector, with the adequate source oscillator.

Quad 227: MGTREFCLKO - MGT_SI570_CLOCK_C_P/N clock or MGTREFCLK1 - SI5328_OUT_C_P/N jitter attenuator
clock : these 2 on-board clock generators can be used as a reference. Care must be taken to properly program them
to the desired frequency and enter it in the ‘Frequency (MHz)’ field in the link configuration page. This is probably
the best alternative option, but requires the proper initialization to a known frequency.

Using EXOSTIV with KCU105 evaluation kit through FMC HPC

In this section, we show how to use the KCU105 evaluation kit with the FMC HPC connector. As described below,
connecting the EXOSTIV Probe to the KCU105 through the FMC HPC connector requires using an adapter. In this
example, we’ll use the FMC to HDMI adapter (ref EA-HDMI-FMC-01 — click on this link).

KCU105 : overview

HDMI Dual Quad-SPI FM

IC1 FMC2
Video Output  Flash Memory (HPC, 8x GTHs) (LPC, 1x GTH)

Micro SD Card Slot
(Backside of Board) * = = = =

User Clock Input SMAs Pmod Header Male
USB-UART Connector
USB-JTAG Connector Pmod Header Female
User GPIO SMAs

RU45 PMBus Header
(10/100/1000 Mbl/s Tri-Speed Ethernet PHY)

XCVR SMAS s

(1x GTH to 4x SMAs)

DDR4 64-bit

2X SFP+Cages s

(2x GTHs)

l ! GTH Reference PCle Edge Connector JTAG .'eader  XCKUO040-2FFVA1156E
Clock Input SMAs Gen3 x8 (8x GTHs)

FMC to HDMI adapter - EA-HDMI-FMC-01

Rev. 1.0.3 - October 25, 2017 6
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Reviewing the .epf file settings

The provided configuration file KCU105-HDMI-4links-HPC-1.epf supposes using the FMC to HDMI module adapter ref EA-HDMI-
FMC-01 for connectivity between the FMC HPC connector of the KCU105 board and the EXOSTIV Probe, through its HDMI
connector.

If another adapter is used (FMC to HDMI or FMC to SFP/SFP+), the configuration described below must be adapted accordingly.

Remark: the FMC HPC connector of the KCU105 provides alternate possibilities for transceiver choice and clocking. They are
summarized in Table 1.

E EXOSTIV Dashboard for Xilinx - D:/Projects/Xplorer/Product/Support/XilinxEvalKits/KCU105/KCU105-Ref-EPF-1.... — O >

Eile  Tools Help The FMC HPC connector of the KCU105 board is

2 B H H % connected to 8 transceivers. In this example, we
select 4 transceivers from bank 228.

Link. prrore e Debug
Configuration 2 27 Configuration 2 22 EXQSTIV IP 2 22 Design
FPGA Type Connector
Fanily Kintex UltraScale hd Connector type |HDMI V'\
Package ffval1s6 hd
We use the ‘HDMI’ connector type on
Speed grade | -2 - .
the probe (the HDMI connectivity is
Part xcku040-fival156-2-e - provided by the FMC adapter we use).
—— e = ==
Upstream Link Downstream Link I
Transceiver bank 223 - 1 I@ Use I2Clink () Use transceiver link I
MGT type laTH | Wea package pin | H11 | |
MGT_TxPO IFs 4 |4 1 5oa package pin lG11 | |
MGT_TxP1 |D’5 | | ISCL 1/O standard |LVCMOS18 - I
MGT _TsP2 [ 4 | lspatjo standard Lvcmos 13 |
MGT_TxP3  |B6 |= 25V

| Reference Clock | H11 and G11 are the ‘LAO0_P_CC’ and ‘LADO_N_CC
| Transceiver bank 228 - | pins of the FMC connector, as specified in the FMC to
| MGT_REFCK PO |K6 | I HI:?MI adapter spec. As specified in thelKCU105 use,r.s
guide, VADJ is set to 1.8V — hence ‘LVCMOS18’ is
| METREFCLKFL e O | selected for both.
I Frequency (MHz) |125 | L7 |
I Line rate (Gb/s) 5.75 - . We chose one of the 2 clocking possibilities from bank
I | | 228. These 2 reference clocks for the transceivers are
| s E [ supplied from the FMC HPC connector. In this case,
PLL type used =Ll the clock will be provided by the FMC adapter. We
| BoEL dock output[ ] | choose 125 MHz as reference clock, which enables us
I | to select a 6.25 Gbps data rate on each transceiver.
g Log Window
E:
(=]
o
[=]
5
o

Netlist flaw | Vivadolink 3§ | EXOSTIVProbe 3§ | FPGAlnk 3¢
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Table 1: FMC HPC to HDMI settings
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Setting Value

Comment

Alternate possibilities

Connector type HDMI

In this example, we use a FMC to HDMI
adapter. Hence, the connectivity to the
EXOSTIV Probe will be HDMI.

With a FMC to SFP or QSFP
would make it possible to use
the ‘SFP’ connector(s) of the
EXOSTIV Probe.

Transceiver bank 228
MGT_TXPO : F6
MGT_TXP1: D6
MGT_TXP2 : C6
MGT_TXP3 : B6

Upstream link

The FMC HPC connector on the KCU105 board
(connector J22) is connected to 8 transceivers
: 4 from bank 228 (as used here) and 4 from
bank 227

Use the bank 227 transceivers:
MGT_TXPO : N4
MGT_TXP1: L4
MGT_TXP2:J4
MGT_TXP3:G4

When using this alternate
bank, the options for the
reference clock source are
different, as the source clock
can come from bank 227 or an
adjacent bank (226 or 228).
Check the board pinout in the
KCU105 user’s guide to identify
the proper clock source.

Transceiver bank 228
MGT_REFCLK_PO (K6)

Reference clock

We use the clock reference mapped onto the
FMC connector. This clock has to be supplied

— we use the EA-FMC-HDMI-01 (FMC to HDMI
adapter) reference clock oscillator.

We choose 125 MHz as a value for the
frequency of this clock. The dip switches
settings on the FMC adapter must be set to
this value.

Use MGT_REFCLK_P1 (H6), also
supplied from the FMC
adapter.

Use an adjacent bank clock
(bank 227) — pins P6 or M6,
connected to SI570 or SI5328
clock oscillators on the board.

Check the value of the
frequencies of the clocks
generated with these on-board
components.

Use 12C link

SCL Package: H11
SDA package: G11
SCL, SDA std:
LVCMOS18

Downstream link

Using the EA-FMC-HDMI-01 adapter, the 12C
bus is made available from pins LAOO_P_CC
and LOO_N_CC of the FMC connector (please
check the FMC adapter user’s guide).

These pins are connected to the FPGA H11
and G11.

If another FMC to HDMI
adapter is used, check on
which pins the 12C adapter is
mapped.

If an adapter goes from FMC to
SFP/QSFP, then the probe
connector type is set to SFP
and one of the transceivers is
used for the downstream link.
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Copyright

© Byte Paradigm sprl 2017. Exostiv Labs™, the Exostiv Labs logo, EXOSTIV™ and MYRIAD™ are trade names and/or
trademarks of Byte Paradigm sprl. All rights reserved. Other brands and names mentioned in this document may be
the trademarks of their respective owners.

Byte Paradigm sprl is a company registered in Belgium, 18 Avenue Moliére, 1300 Wavre.
VAT / REG nr: BE0873.279.914.

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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