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Interfacing Exostiv Labs devices

Introduction

Exostiv Labs devices require one or multiple bi-directional link to connect to the target system. This bi-
directional link is composed of:
e a potentially lower data rate downstream link from the Exostiv Labs device to the target
system. It is used to configure and control the IP embedded in the FPGA.
e a high-speed upstream link from the target FPGA to the Exostiv Labs device to collect the
captured data.

Exostiv Labs devices use transceivers (or ‘multi-gigabit transceivers’, or ‘MGT’ or SERDES) to implement
the upstream link.

In this document, we provide the description of several usable connectors and corresponding pinout,
used to connect the Exostiv hardware to the target FPGA. When making the target FPGA board, the
transceivers should be operational. Especially, the board should feature a reference clock source for
the transceivers, that is generally not provided by the connectors described in this document. Exostiv
Labs devices devices support multiple such reference clock settings — please refer to this article for an
updated list of such frequencies.

On the connection panel of Exostiv Labs devices and Exostiv Blade devices, there can be various
connection options.

- QSFP28 cages able to receive passive QSFP/QSFP+/QSFP28 copper cables or QSFP/QSFP+/QSFP28
optical transceiver modules.

- Exostiv Labs devices only : An ARF6-08 connector from SAMTEC. This compact form factor high
speed connector gives the possibility to implement a link with up to 4 channels using a passive
cable on a PCB area as small as 0.8 cm? (0.124 in?).

The low data rate downstream link is implemented using one transceiver.

The choice of the connector on the target does not depend on the connector on the Exostiv Labs
device, as adapters and specific cables can be used.

The purpose of this document is to provide the necessary information to correctly connect Exostiv Labs
devices to the user's target system. Pin assignments, mechanical and electrical specifications of the

connectors are provided to help designers implement interfaces compatible with Exostiv Labs devices.

The following models of Exostiv Labs devices are available:

Exostiv Labs devices EP16000 EP28000 Exostiv Blades
Max. speed per channel 16.25 Gbps 28.125 Gbps 28.125 Gbps
Number of channels (Transceivers) 4 4 Nx4

Additional documentation can be found on Exostiv Labs’ general documentation page.

Notes: 1.  Please contact us for other devices and manufacturers support, availability and roadmaps.
2. FPGA devices that will be supported in the future with the Exostiv Labs devices will use the pinout described in

this document.
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SFP/SFP+ Cages
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Exostiv Labs devices connectors can be connected to up to 4 simplex or full-duplex multi-gigabit links
through SFP/SPF+ physical interface. The SFP/SFP+ cages can receive passive cables or optical cables.
The connector pin assignment is compatible with the standard proposed by the MSA group [1].

Using the SFP/SFP+ interface enables the implementation of a full-duplex link. Upstream data flow (TX)
refers to data transmitted from the target system to the Exostiv Labs device. Downstream data flow

(RX) refers to data received by the target system from the Exostiv Labs device.

When using this type of connection, a QSFP+ to 4xSFP+ cable with splitter is generally recommended.
Please note that using SFP+ (or QSFP+) standard instead of SFP28 or QSFP28 de facto reduces the

available bandwidth.

A downstream link is mandatory to let the Exostiv Labs device control the IP embedded in the FPGA. A
single downstream link is required, even if multiple SFP/SFP+ links are used for the upstream link.
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Table 1: SFP/SFP+ connector pin assighment

Pin # Signal Description Usage
1 VeeT Transmitter ground Mandatory
2 TX Fault Transmitter fault indication. Open collector/drain output. 4.7K to Optional
10K pull-up required.
3 TX Disable | Active high transmitter disable. Optional
4 MOD-DEF2  SDA line for I2C interface. Pull-up resistor required. Optional
5 MOD_DEF1 | SCL line for I2C interface. Pull-up resistor required. Optional
6 MOD-DEFO | Active low module presence detection. Pull-up resistor required. Optional
7 RSO Receiver rate select. Optional
8 LOS Loss of receiver signal. Open collector/drain output. 4.7K to 10K Optional

pull-up required.

9 RS1 Transmitter rate select. Optional

10 VeeR Receiver ground Mandatory

11 VeeR Receiver ground Mandatory

12 RD- Inverted received data out. Connect to MGTPRXN, MGTXRXN or Mandatory?*
MGTHRXN pin of the FPGA.

13 RD+ Received data out. Connect to MGTPRXP, MGTXRXP or MGTHRXP Mandatory*
pin of the FPGA.

nda VeeR Receiver ground. Mandatory

15 VccR Receiver power. Optional?

16 VecT Transmitter power. Mandatory?

17 VeeT Transmitter ground. Mandatory

18 TD+ Transmit data in. Connect to MGTPTXP, MGTXTXP or MGTHTXP pin Mandatory
of the FPGA.

19 TD- Inverted transmit data in. Connect to MGTPTXN, MGTXTXN or Mandatory

MGTHTXN pin of the FPGA.

20 VeeT Transmitter ground Mandatory

1 If a multi-link connection is implemented, only one RD+/RD- is mandatory. Mandatory for single-link connection.

2 Optional if only passive cables are used for RD+/RD-

3 Optional if only passive cables are used for TD+/TD-

4 Transceiver + and — signals can be swapped within a differential pair if it is required to improve the layout. The
EP can dynamically invert the polarity of the received signals.

When passive cables are used, it is not mandatory to provide power on these pins and they can be
connected to GND. Please note that the internal identification EEPROM cannot be accessed if no power
is provided to the SFP cable. In this case, the cable will operate correctly but the diagnostic features
won't be available.

TD+/TD- are mandatory and are used for the upstream link to the Exostiv Labs device. This differential
pair must be connected to the dedicated transmitter pins of the FPGA (MGTPTX, MGTXTX or MGTHTX).
It is recommended to place AC coupling capacitors on the target system as close as possible to the FPGA
pins.

At least one RD+/RD- is mandatory. One of them is used per transceiver quad for the downstream link
from the Exostiv Labs device.

If multiple SFP/SFP+ links are used, a single downstream link is required. The RD+/RD- differential pair
must be connected to the dedicated receiver pins of the FPGA (MGTPRX, MGTXRX or MGTHRX). AC
coupling capacitors are placed in the Exostiv Labs devices for the downstream links and hence no AC
coupling capacitor is required for the receiver lines on the target system.
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The control and status signals of the SPF/SFP+ connector, are not mandatory. Connecting these pins to
an FPGA bank compatible with +3.3V 10 signalling allows using the diagnostic features of the IP
embedded in the target FPGA. These pins are not required for the IP operation. Table 2 describes how
to connect these pins if the diagnostic feature is not used. The IP diagnostic feature gives the possibility
to automatically detect the module or cable presence, to read the module or the cable identification,
and so on.

If multiple SFP/SFP+ links are used, it is possible to spare FPGA pins by connecting the corresponding
control and status lines of modules together.

Note: The I°C bus of multiple SFP/SFP+ links cannot be connected together to form a single bus. All modules have
é the same I2C slave address. Placing several modules on the same bus will create conflicts. One I°C (SDA/SCL)
pair must be used per SFP/SFP+ links. An I?C bus switch component can be added on board to reduce the

number of used FPGA user 0.

Table 2: Handling unused SFP/SFP+ control and status signals.

Pin # Signal Description
2 TX Fault Keep unconnected when not used.
3 TX Disable Must be connected to GND to enable the module by default.
4 MOD-DEF2 Pull-up to +3.3V.
5 MOD_DEF1 Pull-up to +3.3V.
6 MOD-DEFO Keep unconnected when not used
7 RSO This pin has no effect for passive cables. Pull-up resistor of

maximum 10K is recommended (check optical module
manufacturer documents for more details).

8 LOS Keep unconnected if not used.

9 RS1 This pin has no effect for passive cables. Pull-up resistor of
maximum 10K is recommended (check optical module
manufacturer documents for more details).

QSFP28 Cage

Exostiv Labs devices are equipped with QSFP28 connectors. The standardized pinout (refer to Figure 2)
is respected so the probe is compatible with any standard QSFP/QSFP+/QSFP28 passive cable and/or
active optical modules.

This connector guarantees the compatibility of the new probe revision with the boards interfaced with
the previous version of the probe as standard breakout cables exist to connect a single QSPF28 cage to
up to 4 SFP/SFP+/SFP28 cages.

To connect the Exostiv Labs EP probe to your target board, using the QSFP28 connector, the board must
be equipped with one of the following connectors:

1. QSFP/QSFP+/QSFP28 (all with compatible pinout).

2. QSFP-DD (using standard breakout cable QSFP-DD to 2xQSFP28).

3. SFP/SFP+/SFP28 (using standard breakout cable QSFP28 to 4xSFP28).

Rev. 2.1.0 - October 14, 2026 6



EX STIV

LABS

In general, commercial boards equipped with these connectors have respected the standardized pinout
and are ready to be used with any revision of the Exostiv Labs probe.

If you design your own board, and if you want to connect your board through the QSFP28 connector of
the probe, you must respect the following rules:

1. Respect the standardized pinout of the selected connector.

2. If you intend to only use passive cables to interconnect the probe and the board, you do not
have to connect the power and control pins to your board. They can remain unconnected. In
this case, only the GND pins, TX and RX pairs must be connected to the board. With this
configuration it is not possible to use active optical modules.

3. Itis allowed to do some pin swapping under the following restrictions:

a. Polarity can be inverted within any TX or RX pair, independently of any other pair. This
means that the position of the P and N pins within any pair can be swapped if
required. The probe will automatically detect the pin swap and invert the stream
polarity internally.

b. Respect the TX and RX pair relative positions. This means that when connecting any
FPGA transceiver channel to the connector, if the RX pair of the FPGA channel is
connected to pair RXi on the connector (with i = 1,2,3 or 4), then the FPGA TX channel
must be connected to pair TXi on the connector. There is no required mapping
between the FPGA bank channel indexes and the connector pair indexes.

Figure 2: QSFP28 standardized pinout

38 GND —1 — GND 1
37 Txin I txen 2
as  Txip ; T™™2p 3
35 GND ——————1 = GMD 4
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32 GND = —————— 1 GND 7
31  LPMode I @ ———— Modsell 8
30 Weet — 1 e - Resetl 9
29  WeeTx o) VecRx 10
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27 ModPrsL m ———— SDA 12
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24  Rxan @ Fixdn 15
23 GND ————— 1 GND 16
22 Rxzp AX1p 17
21 RAxen I RX1n 18
20 GND ————— ————— GND 19
Top Side Bottom Side
Viewed From Top Viewed From Bottom
Important Note : The Exostiv Labs IP can be configured to use up to 4 transceiver channels for the communication link. All the

channels used in the link must be in the same FPGA transceiver bank. It is not allowed to split the IP link over
several transceiver banks. When you design your board, make sure that all transceiver pairs connected to the
connector(s) selected to interface the Exostiv Labs probe are issued from the same bank.
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ARF6-08

The ARF6-08 connector is the new advised high-density connection solution to interface your board.
With this connector you can interface your board at the full probe speed with a reduced PCB area.
Depending on the chosen target connector configuration, the reserved area on your PCB to benefit of
the Exostiv Labs features can be as small as 0.8 cm? (0.124 in?).

The ARF6-08 connector present on the Exostiv Labs probe is a standard product of SAMTEC company.
Refer to the company web site for a complete description of the connector.

The Exostiv Labs probe is equipped with the right-angled version of the connector, ARF6-08-RA. The
user is free to select the vertical or right-angled version of the connector on its target board.

Figure 3: Horizontal (right-angled) and vertical versions of ARF6-08 connector

Except the form factor, there is no difference between these two connectors. They both have the same
pinout and are compatible with the Exostiv Labs probe. The user should base its choice only on the
mechanical constraint of its board.

The ARF6-08 connector has been selected for its high bandwidth (up to 32 Gbps) and its capacity of

routing 8 differential pairs with a reduced size. With this small form factor connector, it is possible to
implement a reliable link with up to 4 transceiver channels at the full probe bandwidth.

Table 3: ARF6-08 connector features.

Part Number Orientation Area Dimensions (WxLxH) Dimensions (WxLxH)
cm? (in?) mm inch
ARF6-08-S-D-A-K-TR Vertical 0.79 (0.122) 11.82x 6.7 x13.95 0.465 x 0.264 x 0.549
ARF6-08-S-RA-TR Horizontal (right- 1.65 (0.255) 12.46x13.24x7.61 0.490 x 0.521 x 0.299
angled)

The pinout of the connector has been selected to be compatible with the standard SAMTEC high speed
ARC6-08 and FQSFP cables. The ARC6-08 cable is used to interconnect two ARF6-08 connectors to each
other. If the target board is equipped with an ARF6-08 connector, this type of cable must be used to
connect the Exostiv Labs to the target board (refer to Figure 4). The pinout is provided in Table 4. For a
detailed mechanical description of the connector, refer to the SAMTEC documentation.

Figure 4: High-speed ARC6-08 cable

<————LENGTH = (CABLE LENGTH + (8.1) .319) #1%—»

< CABLELENGTH 1% ————*

We recommend using the ARC6 cable with following part number to interconnect the target board and
the Exostiv Labs probe: ARC6-08-XX.X-LU-LD-2-1
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With XX.X representing the total cable length in inch. For example, for a 15 inches cable length, the part

number is ARC6-08-15.0-LU-LD-2-1

Table 4: ARF6-08 connector pinout on target board.

Name Pin Pin Name
GND 1 2 GND
RX1n 3 4 TX4p
RX1p 5 6 TX4n
GND 7 8 GND
RX3n 9 10 TX2p
RX3p 11 12 TX2n
GND 13 14 GND
RX2n 15 16 TX3p
RX2p 17 18 TX3n
GND 19 20 GND
RX4n 21 22 TX1p
RX4p 23 24 TX1n
GND 25 26 GND

When connecting the FPGA transceiver bank to the ARF6-08 connector, the following rules must be

followed:

1. Respect GND pins position defined in Table 4.
2. Respect the TX and RX pair relative positions.

3. Pin swap within any TX or RX pair is allowed. This means that the P and N signals can be
swapped within any pair.

Rule 2 means that when connecting an FPGA transceiver channel to the connector, if the RX pair of the
FPGA channel is connected to pair RXi on the connector (with j = 1,2,3 or 4), then the FPGA TX channel
must be connected to pair TXi on the connector.

Important Note :

The Exostiv Labs IP can be configured to use up to 4 transceiver channels for the communication link. All the

channels used in the link must be in the same FPGA transceiver bank. It is not allowed to split the IP link over
several transceiver banks. When you design your board, make sure that all transceiver pairs connected to the
connector(s) selected to interface the Exostiv Labs probe are issued from the same bank.
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ARF6-08 to QSFP28 Adapter

As mentioned in the previous section, the ARF6-08 pinout has been chosen to also be compatible with
FQSFP cable from SAMTEC. This cable has on one end, an ARC6-08 connector to match the ARF6-08
connector placed on the target board; and on the other end, a QSFP28 receptacle. Refer to SAMTEC web
site for a detailed description of the cable.
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The FQSFP cable is part of the FLYOVER cable family from SAMTEC. The QSFP receptacle is supposed to
be solder on a PCB to mount the QSFP cage around the receptable. Exostiv Labs has developed an
adapter based on the FQSFP cable.

Figure 5: FQSFP to ARC6 adapter

This adapter gives the possibility to connect the previous version of the EP probe to a target board
equipped with ARF6-08 connector. To do so, the ARC6-08 adapter must be used in conjunction with a
standard QSFP+ to 4x SFP+ breakout cable.

This adapter also gives the possibility to connect the other Exostiv Labs products, such as the Exsotiv
Blade, which only have QSFP28 connectors.

Other connectivity

Should the connectivity solutions presented in this document not be suitable for your needs, please
contact Exostiv Labs to select a more suitable or compact connectivity. Exostiv Labs technical team can
select the best available solution for your needs, with a readily available connector adapter or advanced
cable assemblies.
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Copyright

© Exostiv Labs Srl 2026. Exostiv Labs™, the Exostiv Labs logo, EXOSTIV™ and MYRIAD™ are trade names
and/or trademarks of Exostiv Labs Srl. All rights reserved. Other brands and names mentioned in this
document may be the trademarks of their respective owners.

Exostiv Labs Srl is a company registered in Belgium, 18 Avenue Moliére, 1300 Wavre.
VAT / REG nr: BE0873.279.914.

Disclaimer

THIS DOCUMENT IS PROVIDED “AS 1S”. 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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