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PRODUCT CHANGE NOTIFICATION

PCN no: PCN_27 _SEP 2024 Announcement date: 27" September 2024
Part description: ZIP-FMC-SDI Part no: SKU110
New version no: B

Description of change:

Part number SKU110 (ZIP-FMC-SDI) has been updated to include fully independent and programmable SDI video
outputs using the LMH0340 ICs from Texas Instruments as per the diagram below:

Loss of one PMOD header. This is SDI output A and output B feature an
not critical to the operation of the additional IC, part number: LMH0340
product and was removed to allow From Texas Instruments

space for routing the new ICs (SDI serializer and cable driver)

SDI out A

SDIl out B

SDIinA

Effect on the product for the customer (benefit, quality, specification, lead time):

The SDI video outputs are now fully independent and may be driven by different video signals. Previously, these
were simple ‘loop-through’ outputs. The physical connectors remain the same but the signal connectivity on the
FMC connector has changed to support the new functionality. No change to product quality or lead time.
Product datasheet has also been updated to revision B accordingly.

Quality assurance measures / risk assessment:

No effect on quality / risk.

Scheduled date of change: Change already implemented as of: 15t September 2024

Estimated date of first delivery of changed product: October 2024
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PCN Authorized by:

Signature:

Name / Title: Simon J. Doherty / CEO




EU Declaration of Conformity (DoC)

Company name: Zipcores Electronic Systems Engineering S.L.
Postal address: Travesia de Cacheiras 24, 2B

Postcode: Teo 15883

City: La Corufia, SPAIN

Telephone number: +34 981 128 514

E-Mail address: support@zipcores.com

Declare that the DoC is issued under our sole responsibility and belongs to the following product:
Product name: FMC-SDI Mezzanine Card

Product model number: ZIP-FMC-SDI Rev. B

Object of the declaration:

The object of the declaration described above is in conformity with the relevant Union harmonization
legislation:

Electromagnetic compatibility (EMC) 2014/30/EU
RoHS (Hazardous substances) 2011/65/EU
Voltage limit restrictions (Low voltage) 2014/35/EU

The following harmonized standards and technical specifications have been applied:

EMC EN 55022:2010 — class A (non domestic)
RoHS EN 50581:2012
Information Technology Equipment Safety EN 60950-1:2006
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Signed for and on behalf of Zipcores Electronic Systems Engineering S.L.

Place of issue: Date of issue: Signature:
Teo, La Corunia, 12" September 2024 Full name: Simon John Doherty
SPAIN

Title: Managing Director
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Regulatory Compliance and Safety Information (English)

ZIP-FMC-SDI Mezzanine Card
Rev. B

IMPORTANT

This leaflet contains important information on the safe use and handling of
the Zipcores ZIP-FMC-SDI Mezzanine card. The user must accept and
understand the terms, conditions and safety information contained within
this document before operating the product.

(]

WARNINGS AND INSTRUCTIONS FOR SAFE USE

. The FMC-SDI Mezzanine card should only be connected to a host
board or system that features a standard FMC ANSI / VITA 57.1
female connector

. The 75Q BNC connectors on the FMC card must only be connected
to a video signal that conforms to either the SD-SDI (SMPTE 259M),
HD-SDI (SMPTE 292M) or 3G-SDI (SMPTE 424M) serial video
transmission standards

. All power to the FMC card is derived from the FMC connector. All
voltages and currents are specified in the relevant ANSI / VITA 57.1
documentation. When connected to the host system, the maximum
power consumption of the FMC card is 2W with all functions enabled

*  This product should be operated at normal ambient temperatures not
exceeding 30°C. The product should not be covered and it should
be operated in a well ventilated area

. The product components should not be touched during operation as
they may become hot

. This product is designed for research and development use only. It
should not be used in any application that is safety-critical or
requires fail-safe operation

. This product should only be used (operated, maintained, cleaned,
and otherwise dealt with) in accordance with good engineering
practices and only by persons with the adequate knowledge and
skills

. Handle the product with care to avoid mechanical or electrical
damage to the printed circuit board and connectors. When handling,
hold the board by the edges to minimize the risk of damage by
electrostatic discharge

. This product should be placed on a stable, flat, non-conductive
surface. Itis recommended that the FMC card is attached firmly to
the host board using the screws and spacers provided in order to
ensure a good mechanical connection

. Pay careful attention when connecting devices to the external GPIO
(General Purpose Input/Output) headers on the board. Excessive
voltages or currents could easily damage the board components or
the host board

. Do not expose the product to any liquid, moisture, flammable
materials, chemicals or external sources of heat. When not used,
the product must be stored in clean dry place

. Do not connect the FMC card while the host board is in a powered-
up state (NO hot-plugging). Also, avoid handling the FMC card while
the system is in a powered-up state

COMPLIANCE INFORMATION

This product conforms to the following European Union (EU)
harmonization legislation:

. Electromagnetic compatibility (EMC)  2014/30/EU
. RoHS (Hazardous substances) 2011/65/EU
¢ Voltage limit restrictions (Low voltage) 2014/35/EU

The following harmonized standards and technical specifications have
been applied:

. EMC
. RoHS
. IT Equipment safety

ce ® £

LIMITED WARRANTY

EN 55022:2010 (class A)
EN 50581:2012
EN 60950-1:2006

The distributor warrants that the product will be free from defects in
material or workmanship for a period of 12 months from the date of
shipment to the customer. In the event of a defect covered by this limited
warranty, the distributor will, at its own discretion, repair or replace the
defective product free of charge.

¢  THE DISTRIBUTOR MAKES NO OTHER EXPRESS WARRANTIES
EXCEPT AS THOSE PROVIDED IN THIS DOCUMENT

¢ THIS LIMITED WARRANTY SHALL ONLY BE IN EFFECT FOR 12
MONTHS AFTER PRODUCT SHIPMENT

¢ THEDISTRIBUTOR'S LIABILITY ON ANY WARRANTY CLAIM
SHALL BE LIMITED TO THE PRICE OF THE PRODUCT BOUGHT

¢  THE DISTRIBUTOR SHALL NOT BE RESPONSIBLE TO THE
CUSTOMER OR ANY THIRD PARTY FOR ANY CONSEQUENTIAL,
INCIDENTAL OR INDIRECT DAMAGES

THIS LIMITED WARRANTY IS INVALID IF:
. The alleged defect arises because the customer has altered or
repaired the product without the prior written authorization of the

distributor

. The customer did not follow the applicable instructions for proper
storage, usage, or maintenance of the product

. The customer failed to notify the distributor of any defect where the
defect should have been reasonably apparent on inspection

. The customer failed to notify the distributor of a defect within 12

months of product shipment

Note: This limited warranty does not cover the cost of shipping the
defective product to the distributor for repair/replacement or the cost of
shipping the repaired or replacement product to the customer.

CUSTOMER SUPPORT AND WARRANTY SERVICE

For all questions, technical or otherwise, please fill in our customer
contact form at: www.zipcores.com

Copyright © 2024 www.zipcores.com
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Overview

Introduction

The Zipcores FMC-SDI Mezzanine card is a dual-channel SDI video-signal transceiver. The two SDI inputs are fully independent and are
capable of de-serializing all standard SMPTE serial video formats up to 2.97 Gbps. Likewise, the two SDI outputs are also fully independent
and support all the standard SMPTE formats up to 2.97 Gbps.

Example standards include: 3G-SDI (SMPTE 424M), HD-SDI (SMPTE 292M), ED-SDI (SMPTE 344M), SD-SDI (SMPTE 259M) and also DVB-
ASI stream. The card conforms to the ANSI/VITA 57.1 FMC™ mezzanine specification, allowing connection to a wide range of base-boards
and FMC-compliant systems. Examples include development boards from AMD/Xilinx®, Intel/Altera®, Avnet®, Digilent® and Microchip®. For
evaluation boards with two or more FMC connectors then the FMC-SDI card may easily be scaled-up to provide 4 or more SDI video input and
output channels.

One key advantage of the FMC-SDI card is the fact that it uses a simple LVDS interface with the base board or host system. This means that
the card is suitable for a wide range of FPGA and SoC devices that don’t feature high-speed serial transceivers. Examples include the lower-
cost Zyng-7000 SoCs and Spartan-7 FPGAs from AMD/Xilinx® and the low-cost, low-power Cyclone 10 series from Intel/Altera®. In addition,
the card features adaptive cable-equalization to allow long cable lengths of over 30 meters at 3G-SDI speeds. Finally, the card also performs
full recovery of the video pixel clock. This makes the card ideal for video processing, switching and pass-through applications without the need
for a video frame buffer or external clock synchronization circuitry. Figures (1) and (2) show the general board layout and the distribution of
main board components.

Board layout
FMC LVDS-to-SDI = Jumper control pins:
mounting hole Serializer + Enable DVB/ASI mode (Rx and Tx),
(size M3) Cable driver Bypass Equalizer, Mute Equalizer
PMOD
LM0340
header

SDI out A

-

SDI out B

ZIPcores
JFMC-SDI Mezzaning Card |
* ZIP-FMG-SDI REV.B .
Www.zipcores.com

SDlin A

|

7117610 |

[)SD"t9':TVDS+ SDI Adaptive S
eRSeec:-IlzclﬁE: Cable Equalizer
LM0344 All 75Q BNC
LM0341

Figure 1: ZIP-FMC-SDI Rev.B board (top view)
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ANSI/ VITA 57.1 FMC
STANDARD CONNECTOR (LPC)

:uod*sasood|z MMM
.E"A3Y 10S-2Md dl2

"’gamd[z 1’ 2l

283329
2000N.

k FMC Qole for standoff
mounting hole support

(size M3) (size M3)

Figure 2: ZIP-FMC-SDI Rev.B board (bottom view)

Key features

- 2 x SDI video inputs (75Q nominal) - Full pixel clock recovery on both SDI input channels

- 2 x SDI video outputs (75Q nominal) - Carrier detect and video clock locked indicator LEDs

- Standard BNC (right angle) female connectors x 4 - Manual jumper settings for bypass, mute and DVB/ASI mode
- Standard ANSI/VITA 57.1 FMC™ LPC connector - 5 x pairs of LVDS data and 1 x LVDS clock (each channel)

- Also compatible with FMC-HPC and FMC+ - Programmable H/W resets (each channel)

- Support for 3G-SDI, HD-SDI, ED-SDI, SD-SDI and DVB-ASI - Independent SDI video lock inputs
- SMPTE 344M, SMPTE 259M, SMPTE 292M, SMPTE 424M - Main power drawn from the 12V pin on the FMC connector

- Support for 30m coaxial cable lengths @ 3G-SDI rates - Compatible with all FMC VADJ settings up to 2.5V (max)

- 2 x Adaptive cable equalizers TI® (LMH0344) - 2 x general-purpose PMOD™ headers for debug and GPIO
- 2 x SDI-to-LVDS de-serializer / re-clockers TI® (LMHO0341) - 2 x M3 mounting holes for securing the FMC connector

- 2 x LVDS-to-SDI serializer / drivers TI® (LMHO0340) - 2 x M3 mounting holes for supporting standoff ‘legs’

- SDI input and output channels fully independent - Compatible with a wide range of FMC base-boards

Copyright © 2024 www.zipcores.com ZIP-FMC-SDI Rev. B Page 4 of 18
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Block diagram

LVDS data

Bypass Mute

LMH0344
| soip
| soinv
Carrier
(Cable Equalizer _m_T detect
and Driver) LED
Rx lock

DVB/ASI

Eneble —”JiE S EIT 1 LED

HW reset

SMBus (control)

Bypass Mute

LMHO341
LMH0344 RX0
2 D
RX1
s 750 4|SDLP > 7
DI . RX2
Input B ? I SDI_N 2 X
o SO ESCOENY
B Carrier RX4 25 D
ot | o] g 2
RXCLK D
2

Rx lock
DVB/ASI SDI-to-LVDS with
P LED

14
%/—J HW reset |9
2 x independent SDI inputs SMBus (control) 8
up to 3G-SDI (1080p60) =
PMOD header <] M %
(8 spare pins + power) (&)
Tx lock Q
=D LMH0340 5
T—l>|— TX0 O
2 =
X1
T2 2 o
SDI #atl X3 2
Output A < 5
(3 L TX4
2
TXCLK
LVBASE LVDS-to-SDI with Z
Enable )
HW reset
SMBus (control)
Tx lock
LED LMH0340
Ll)l— X0
™2
2
TX2
SDI 180 X3 2
oupus O—fr————— -
(3) TX4
2
TXCLK
DVE/ASI {LVDS-to-SDI with .
-to-5DI wit
Enable cable driver)

H—J HW reset

2 x independent SDI outputs SMBus (control)
up o 3G-SDI (1080p60)

Figure 3: Block diagram of the main functions showing connectivity
with the FMC (LPC) connector
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Detailed description

SDI Adaptive cable equalizers

The SDI inputs to the mezzanine card are standard SMPTE signals with a maximum data rate of 2.97 Gbps and a minimum rate of 125 Mbps.
The input connectors are 75Q female BNC. On entering the card, the input signals feed into a pair of adaptive cable equalizer ICs, part number
LMHO0344 from Texas Instruments. The equalizer ICs perform a number of operations including: filtering, DC level correction and amplification.
The end result is a clean differential output signal with improved SNR that is then passed to the SDI de-serialization stages. The equalizer ICs
also feature a carrier detect signal that is connected to a green LED indicator. The LED will light when a valid SMPTE signal is detected at the
SDI inputs.

The FMC-SDI card also features a pair of jumpers on the board which operate the mute and bypass functions of the equalizers. When mute is
asserted then the SDI outputs are disabled. When bypass is asserted then the equalizer function is bypassed and the SDI signals pass straight
through. If a particular input is not used then it is recommended that the input be held in the mute state in order to save power.

SDI De-serializers with LVDS interface

After signal clean-up and DC restoration the differential SDI signals pass into a pair of de-serializer ICs, part number LMH0341 from Texas
Instruments. Both channels A and B are completely independent and are served by a separate de-serializer component. As such, it is possible
to receive a different format SMTPE stream on either input if necessary. For instance, one channel running HD-SDI and the other 3G-SDI.

The interface with the FMC connector is a standard LVDS interface with 5 data lanes for the 10-bit SMPTE data and 1 clock lane for the
recovered pixel clock. The 100Q LVDS termination must be implemented in the receiving device. For example, this is easily achieved in
AMD/Xilinx FPGAs with the I/O property ‘DIFF_TERM’ set to TRUE in the design constraints file.

Note that by default, the recovered LVDS clock (RXCLK) runs at 2 x the pixel clock rate. So for instance, if the video mode is HD1080p60
(SMPTE 424M), then the RXCLK will be running at 297 MHz. This is double the pixel clock frequency of 148.5 MHz for this mode of operation.

Figure (4) on the following page shows an (annotated) excerpt from the LMH0341 datasheet that gives more detailed timing information.

SDI Serializers with LVDS interface

The SDI serializer ICs perform the reciprocal operation to the de-serializers. The LVDS interfaces and clocking are identical save for the signal
direction. As with the de-serializers, both channels A and B are completely independent and are served by a separate component, part number
LMHO0340 from Texas Instruments. The SDI outputs feed into 75Q female BNC connectors.

Note that the LVDS timing waveforms are exactly the same as for the de-serializer components described in Figure 4. The LVDS outputs and
LVDS clock are supplied via the FMC connector on the host board. For a simple pass-through of the SDI input to the SDI output then the LVDS
data and clock of the de-serializer may be connected directly to the LVDS data and clock of the serializer.

Note on H/W reset signals

It is recommended that the SDI components be held in the reset state while the host board is powering up. The resets are all active low. Once
the system is stable then the H/W reset into the ICs may be asserted high to begin normal operation.

Furthermore, in applications where one or more of the SDI inputs or outputs are not used, then the user may choose to maintain the
corresponding IC in the reset state in order to save power.
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10-bit Y component 10-bit C component 10-bit Y component etc ...
M A A

Symbol N-1 Symbol N Symbol N+1 Symbol N+2 Symbol N+3 Symbol N+4

- trp -

RXCLK \ / \ / \

RX0O X Symbol N-4 ) 4 Symbol N-3 X Symbol N-2 X A X r X
- T >

RX1 X Symbol N-4 X Symbol N-3 X symbol N2 X B X G X

RX2 X Symbol N-4 X Symbol N-3 X Symbol N-2 X C X H X

RX3 X Symbol N-4 ) 4 Symbol N-3 X Symbol N-2 X D X I X

RX4 X Symbol N-4 ) 4 Symbol N-3 X Symbol N-2 X E ) 4 J X

Note:
RXCLK = 2 x pixel clock rate
RX0 to RX4 sampled on both edges of RXCLK (DDR)

Figure 4: LVDS interface timing diagram showing relationship between the bit sampling, clock and data lanes

DVB-ASI mode
DVB-ASI mode is enabled with a jumper setting on the FMC card. There is one jumper for each SDI component. When enabled, the SDI ICs
are configured to process a standard DVB-ASI stream.

When the DVB-ASI mode is enabled, the 8b10b decoder/encoder are arranged such that the data appearing on LVDS lanes 0 to 3 are treated
as a nibble of 8b10b data. The data bit on lane 4 is used to control the idle character which is normally the K28.5 symbol by default.

For more detailed information regarding the DVB-ASI mode of operation then please refer to the LMH0341 and LMH0340 datasheets.
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Note on data sampling and the SMPTE video codec

Normally the LVDS input data will be captured in the host system using the input DDR registers or ISERDES components that are available in
the FPGA or SoC on the base board. In addition, there are PLL or clock management resources on the FPGA that may be used to generate the
pixel clock from the RXCLK. Data sampling must be done in accordance with the timing described in Figure (4) above.

The end result after data capture is a parallel 20-bit stream that contains the raw SMPTE video data in YCbCr 4:2:2 format. This 20-bit stream
then requires descrambling, framing and decoding inside the FPGA logic in order to recover the original standard SMPTE video signal. This will
normally be in a format such as SMPTE 296M (HD720p) or SMPTE 274M (HD1080p) depending the SDI standard used.

Similarly, for the generation of the LVDS output data, most FPGAs provide output DDR registers or OSERDES components which may be used
to convert the 20-bit SMPTE stream to LVDS output signals.

To help with project development, Zipcores provides a complete set of demo source files that perform the LVDS data capture, decoding and
encoding functions in order to process a standard SMPTE video stream. These demo files are provided for the AMD/Xilinx 7-series devices. In
addition, other devices may be supported on request. Texas Instruments also have free evaluation IP Cores for the video decoding and
encoding functions. For more information, please refer to Appendices D and E that describe the application demo in more detail.

General purpose PMOD™ header

The board features a 12-pin male header (J6) that conforms to the PMOD standard for a general purpose bi-directional GPIO interface. The
PMOD pins are connected to some of the spare pins on the FMC connector and are useful for general debug and additional board connectivity.

Note that the VCC pin is connected to the VADJ voltage on the FMC connector which is a slight deviation from the normal PMOD specification
(normally 3.3V fixed). The VADJ voltage is adjustable according to the setting on the base-board. When using the PMOD connector, please
ensure that the voltage does not exceed VADJ (maximum). If it does then there is a risk of damage to the host system. Figure (5) below
describes the pinout of the PMOD header.

J6
(G30) pmop1_P (Y PMOD1_N (G31)
(H37) PMOD2_P (GoJc) PMOD2_N (H38)
(G33) PMOD3_ P (GIR’) PMOD3_N (G34)
(H34) PMoD4 P (GY:) PMOD4_N (H35)
GND (:JN:) GND
vaDJ I} VADJ

Figure 5: General purpose PMOD header
(Pins in brackets are the FMC connector pin numbers)

ANSI/VITA 57.1 FMC™ connector

The mezzanine card uses a standard ANSI/VITA 57.1 FMC connector. The pinouts of the connector are configured with the Low-Pin-Count
(LPC) option occupying sub-sets of rows D/C and G/H. Although the pinouts are designed for the LPC connector, the mezzanine card is also
compatible with the High-Pin-Count connector (HPC) and the latest generation FMC+ connectors featured on some of the higher-end evaluation
boards. A detailed specification of the FMC connector may be found on the Samtec® website here:

https://www.samtec.com/standards/vita/fmc

The FMC standard connector is used in a wide selection of FPGA development boards from vendors such as AMD/Xilinx®, Intel/Altera®,
Avnet® and Digilent®. AMD in particular have adopted the FMC standard in all their FPGA and SoC development boards. Appendix A gives
some examples of FMC compatible base-boards. More information can be found on the AMD website just here:

https://www.xilinx.com/products/boards-and-kits/fmc-cards.html

A full description of the FMC connector pinout with the mezzanine card is given in Appendix B.
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Board power supplies

The main power on the board is derived from the fixed 12V supply on the FMC connector corresponding to pins C35 and C37. A series of
linear regulators are used to generate the 3.3V and 2.5V supplies used by the board components.

The adjustable voltage setting (VADJ) is used for the FMC differential LVDS pins and other control pins on the card. The VADJ supply
corresponds to pins G29 and H40 on the FMC connector. Most base-boards have a jumper setting that permits the VADJ voltage to be set to
1.8V or 2.5V. Setting VADJ to 2.5V is recommended to achieve the best possible noise immunity and performance of the LVDS 1/0O. However,
a 1.8V setting will also work correctly and has been tested on AMD/Xilinx devboards with 7-series FPGAs and Zynq SoCs.

During normal un-muted operation with both the SDI input and output channels being driven the maximum power dissipation of the mezzanine
card is ~3W with a peak current draw of 250 mA.
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Appendix A: Examples of supported FMC base-boards

ZYNQ-BASED SYSTEMS

Base-board name No. of FMCs VADJ options
Zyng-7000 SoC ZC702 Evaluation Kit 2xLPC 2.5V fixed
www.xilinx.com/products/boards-and-kits/ek-z7-zc702-g.html

Zyng-7000 SoC ZC706 Evaluation Kit 1xLPC +1xHPC 2.5V fixed

www.Xilinx.com/products/boards-and-kits/ek-z7-zc706-g.html

Zynq UltraScale+ MPSoC ZCU102 Evaluation Kit 2 xHPC 1.2V, 1.5V, 1.8V
https://www.xilinx.com/products/boards-and-kits/ek-u1-zcu102-g.html

Zynq UltraScale+ MPSoC ZCU104 Evaluation Kit 1xLPC 1.2V, 1.5V, 1.8V
www.xilinx.com/products/boards-and-kits/zcu104.html

Zynq UltraScale+ MPSoC ZCU106 Evaluation Kit 2xHPC 1.2V, 1.5V, 1.8V
www.Xilinx.com/products/boards-and-kits/zcu106.html

GENERAL FPGA-BASED SYSTEMS

Base-board name No. of FMCs VADJ options
Spartan-7 FPGA SP701 Evaluation Kit 1xLPC 2.5V fixed
www.xilinx.com/products/boards-and-kits/sp701.html

Artix-7 FPGA AC701 Evaluation Kit 1 xHPC 1.8V, 2.5V, 3.3V
www.xilinx.com/products/boards-and-kits/ek-a7-ac701-g.html

Kintex-7 FPGA KC705 Evaluation Kit 1xLPC+1xHPC 1.8V, 2.5V, 3.3V
www.Xilinx.com/products/boards-and-kits/ek-k7-kc705-g.html

Virtex-7 FPGA VC707 Evaluation Kit 2 xHPC 1.2V, 1.5V, 1.8V
www.xilinx.com/products/boards-and-kits/ek-v7-vc707-g.html

Virtex-7 FPGA VC709 Connectivity Kit 1x HPC 1.8V fixed

www.xilinx.com/products/boards-and-kits/dk-v7-vc709-g.html

ULTRASCALE-BASED SYSTEMS

Base-board name No. of FMCs VADJ options
Kintex UltraScale FPGA KCU105 Evaluation Kit 1xLPC+1xHPC 1.2V, 1.5V, 1.8V
www.xilinx.com/products/boards-and-kits/kcu105.html

Kintex UltraScale+ FPGA KCU116 Evaluation Kit 1xHPC 1.8V fixed
www.Xilinx.com/products/boards-and-kits/ek-u1-kcu116-g.html

Virtex UltraScale FPGA VCU108 Evaluation Kit 2 xHPC 1.2V, 1.5V, 1.8V
www.xilinx.com/products/boards-and-kits/ek-u1-vcu108-g.html

Virtex UltraScale+ FPGA VCU118 Evaluation Kit 1 xHPC 1.2V, 1.5V, 1.8V
www.xilinx.com/products/boards-and-kits/vcu118.html

VERSAL-BASED SYSTEMS

Base-board name No. of FMCs VADJ options

Versal Prime Series VMK180 Evaluation Kit 2 x FMC+ 1.0V, 1.2V, 1.5V
www.xilinx.com/products/boards-and-kits/vmk180.html

Versal Premium Series VPK180 Evaluation Kit 1 x FMC+ 1.0V, 1.2V, 1.5V
www.xilinx.com/products/boards-and-kits/vpk180.html

Versal Al Core Series VCK190 Evaluation Kit 2 x FMC+ 1.0V, 1.2V, 1.5V
www.xilinx.com/products/boards-and-kits/vck190.html

[ Note: This is not an exclusive list and only lists AMD products. Almost every evaluation board that features an FMC connector is compatible
with the Zipcores FMC-SDI card. If in doubt, please contact Zipcores customer support for more information J.
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Appendix B: FMC connector pinout (rows H/G)

FMC pin | VITA net name FMC-SDI net name FMC pin | VITA net name FMC-SDI net name
H1 VREF_A_M2C N/C G1 GND GND

H2 PRSNT_M2C_L N/C G2 CLK1_M2C_P RXC_CHA_P

H3 GND GND G3 CLK1_M2C_N RXC_CHA_N

H4 CLKO_M2C_P RXC_CHB_P G4 GND GND

H5 CLKO_M2C_N RXC_CHB_N G5 GND GND

H6 GND GND G6 LAOO_P_CC FMC_SMB_SDA
H7 LAO2_P FMC_SMB_CS_RXB G7 LAOO_N_CC FMC_SMB_SCK
H8 LAO2_N FMC_SMB_CS_RXA G8 GND GND

H9 GND GND G9 LAO3_P FMC_RSTN_RXA
H10 LAO4_P RX1_CHB_P G10 LAO3_N FMC_RSTN_RXB
H11 LAO4_N RX1_CHB_N G11 GND GND

H12 GND GND G12 LAO8_P RX4_CHA_P

H13 LAO7_P RX0_CHB_P G13 LAO8_N RX4_CHA_N

H14 LAO7_N RX0_CHB_N G14 GND GND

H15 GND GND G15 LA12_P RX2_CHA_P

H16 LA11_P RX0_CHA_P G16 LA12_N RX2_CHA_N

H17 LA11_N RX0_CHA_N G17 GND GND

H18 GND GND G18 LA16_P TX4_CHB_P

H19 LA15_P TX2_CHB_P G19 LA16_N TX4_CHB_N

H20 LA15_N TX2_CHB_N G20 GND GND

H21 GND GND G21 LA20_P TX0_CHB_P

H22 LA19_P TXC_CHB_P G22 LA20_N TX0_CHB_N

H23 LA19_N TXC_CHB_N G23 GND GND

H24 GND GND G24 LA22_P TX4_CHA_P

H25 LA21_P TX3_CHA_P G25 LA22_N TX4_CHA_N

H26 LA21_N TX3_CHA_N G26 GND GND

H27 GND GND G27 LA25 P TX1_CHA_P

H28 LA24 P FMC_SMB_CS_TXB G28 LA25_N TX1_CHA_N

H29 LA24 N FMC_SMB_CS_TXA G29 GND GND

H30 GND GND G30 LA29_P FMC_PMOD1_P
H31 LA28 P FMC_RSTN_TXB G31 LA29 N FMC_PMOD1_N
H32 LA28_N FMC_RSTN_TXA G32 GND GND

H33 GND GND G33 LA31_P FMC_PMOD3_P
H34 LA30_P FMC_PMOD4_P G34 LA31_N FMC_PMOD3_N
H35 LA30_N FMC_PMOD4_N G35 GND GND

H36 GND GND G36 LA33_P FMC_LOCK_RXA
H37 LA32_P FMC_PMOD2_P G37 LA33_N FMC_LOCK_RXB
H38 LA32_N FMC_PMOD2_N G38 GND GND

H39 GND GND G39 VADJ VADJ

H40 VADJ VADJ G40 GND GND
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Appendix C: FMC connector pinout (rows D/C)

FMC pin | VITA net name FMC-SDI net name FMC pin | VITA net name FMC-SDI net name
D1 PG_C2M N/C C1 GND GND

D2 GND GND Cc2 DP0O_C2M_P N/C

D3 GND GND C3 DP0O_C2M_N N/C

D4 GBTCLKO_M2C_P |N/C C4 GND GND

D5 GBTCLKO_M2C_N |N/C C5 GND GND

D6 GND GND C6 DPO_M2C_P N/C

D7 GND GND c7 DP0_M2C_N N/C

D8 LAO1_P_CC RX4_CHB_P C8 GND GND

D9 LAO1_N_CC RX4_CHB_N C9 GND GND

D10 GND GND C10 LAO6_P RX3_CHB_P
D11 LAO5_P RX2_CHB_P C11 LA06_N RX3_CHB_N
D12 LAO5_N RX2_CHB_N C12 GND GND

D13 GND GND C13 GND GND

D14 LA09_P RX3_CHA_P Cc14 LA10_P RX1_CHA_P
D15 LA09_N RX3_CHA_N C15 LA10_N RX1_CHA_N
D16 GND GND c16 GND GND

D17 LA13_P TX3_CHB_P Cc17 GND GND

D18 LA13_N TX3_CHB_N Cc18 LA14_P TX1_CHB_P
D19 GND GND C19 LA14_N TX1_CHB_N
D20 LA17_P_CC N/C Cc20 GND GND

D21 LA17_N_CC N/C C21 GND GND

D22 GND GND Cc22 LA18_P_CC N/C

D23 LA23_P TX2_CHA_P Cc23 LA18_N_CC N/C

D24 LA23_N TX2_CHA_N C24 GND GND

D25 GND GND C25 GND GND

D26 LA26_P TX0_CHA_P C26 LA27_P TXC_CHA_P
D27 LA26_N TX0_CHA_N c27 LA27_N TXC_CHA_N
D28 GND GND C28 GND GND

D29 TCK N/C C29 GND GND

D30 TDI N/C C30 SCL N/C

D31 TDO N/C C31 SDA N/C

D32 3P3VAUX N/C C32 GND GND

D33 T™MS N/C C33 GND GND

D34 TRST_L N/C C34 GAO N/C

D35 GA1 N/C C35 12POV 12V

D36 3P3V N/C C36 GND GND

D37 GND GND Cc37 12POV 12V

D38 3P3V N/C C38 GND GND

D39 GND GND C39 3P3V N/C

D40 3P3V N/C C40 GND GND
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Appendix D: List of supporting design files

The FMC-SDI card has a number of supporting design files and documents that may be downloaded from the Zipcores website at:
www.zipcores.com/downloads.html. Most of the design files are source-code files that are required for building and running the example demo
as described in Appendix E. A list of these files and a brief description is given below:

Folders and important files Description

docs/ Folder containing various design documents.
zip_fmc_sdi_user_guide.pdf FMC-SDI hardware user guide (this document).
zip_fmc_sdi_schematic.pdf FMC-SDI design schematics.

zip_fmc_sdi_safety_info.pdf FMC-SDI regulatory compliance and safety information.
zip_fmc_sdi_gerber.pdf FMC-SDI gerber (summary).

zip_fmc_sdi_bom.pdf FMC-SDI bill of materials.

zip_fmc_sdi_assembly.pdf FMC-SDI assembly drawings.

const/ Folder containing the physical constraints for the Vivado project.
fmc_sdi_top.xdc Example master 'XDC' file that defines all the top-level pinouts and

design constrains for the FMC-SDI card when connected to the SP701
base-board. This file may be adapted for use with all AMD/Xilinx

FPGAs.
vivado/ This folder contains the Vivado project environment for the demo.
fmc_sdi_top.xpr Vivado project setup file (double click to invoke project).
vhdl/ This folder contains the top-level VHDL source-code files for the

example demo. The main top-level files are:

fmc_sdi_top.vhd The top-level component.
fmc_sdi_top_bench.vhd The top-level testbench for the VHDL simulation.
modelsim/ This folder contains the Modelsim® simulation environment in order to

run a VHDL hardware simulation of the demo. You will need to obtain
a copy of Mentor Graphics Modelsim in order to use these files.

fmc_sdi_top.mpf Modelsim project setup file (double click to invoke project).

misc/ This folder contains various datasheets, schematics and design notes
for the components on the FMC-SDI card.

Zipcores offers a wide range of IP Cores and custom solutions for the FMC-SDI mezzanine card. As well as AMD/Xilinx devices, we can
provide IP for other FPGAs or SoCs on request. If you have a specific requirement or simply want to discuss a potential solution then please
get in touch. Further details may be found by visiting our website or contacting us at: www.zipcores.com/help.php.
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Appendix E: Running the example demo

An example demo is provided to get started with the FMC-SDI card. The demo demonstrates the reception, decoding, encoding and re-
transmission of 2 x SDI signals (channels A and B) operating at 1080p. The demo will work with either 60 or 30 Hz refresh rates corresponding
to either 1080p60 or 1080p30 video modes (3G-SDI or HD-SDI). The basic video pipeline for both video input and output channels is as
follows:

SDI in — LVDS Rx I/O — Descrambler/Framer — SMPTE decode — FIFO — SMPTE encode — Framer/Scrambler — LVDS Tx I/O — SDI out

In addition, the demo provides a series of sync/debug flags on the PMOD header of the FMC card. These are useful in order to verify that the
video mode and refresh rate have been detected correctly. In order to run the demo, the following basic lab setup is recommended:

. SDI video signal generator capable of generating an HD-SDI or 3G-SDI signal (e.g. Questtel 1B-SDI-PTG). Example video formats
could be 1080p60 or 1080p30.

. SDI monitor capable of receiving an HD-SDI or 3G-SDI signal. Alternatively use of an HDMI monitor in combination with an SDI-to-
HDMI converter box (e.g. MicroConverter SDI to HDMI 3G from Blackmagic Design).

. Oscilloscope for monitoring the sync/debug flags on the PMOD headers for each channel (e.g. Tektronix MDO3014).
. Scope probes for connecting to the PMOD header.
. 2 x coaxial cables (75Q) with BNC connectors and/or adapters.

*  AMD/Xilinx (Spartan 7) SP701 evaluation board (http://zedboard.org/product/zedboard). This will be used as the base board on which
the FMC-SDI Mezzanine card will be mounted. (Note: other base boards may be supported on request. Please contact us for more
details).

d Spacers and screws (size M2.5) in order to secure the FMC-SDI card to the base-board and provide structural support for the card on
the bench.

i AMD/Xilinx Vivado Software (rev. 2019.1 or later) together with the SP701 board definition files.

. USB cable for programming the SP701.

Connect the SDI video source to SDI input A and the SDI video sink to SDI output A. Alternatively, Connect the SDI video source to SDI input B
and the SDI video sink to SDI output B. (If you have dual sources and sinks then both inputs and outputs may be connected at the same time).

Once the equipment is set up then the user should invoke the Vivado software and load the project environment ‘fmc_sdi_top.xpr’ which is in the
‘vivado’ folder as described in Appendix D above. The same directory structure should be maintained so that the links and dependencies are
correctly resolved. If the project loads correctly, the initial project layout should look something like Figure 6 on the following page:
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Figure 6: Initial Vivado project startup for demo

Once the project is loaded then the next step is to build the bitstream for programming the FPGA. Click on ‘Generate Bitstream’ in the project
manager window and wait for the compile process to complete. After the bitstream is generated then open the hardware manager and program
the SP701. Figure (7) below shows an example bench setup with the FMC-SDI card connected to the SDI signal generator on input A and the
SDI output A connected to a monitor via an SDI-to-HDMI converter box.
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Figure 7: Bench setup showing FMC-SDI card connected to the AMD SP701 evaluation board and the scope
connected to the PMOD header for debug

Note that “"CPU_RESET’ push button on the SP701 board serves as the main H/W reset. If there are any issues with the SDI signal failing to
lock then the H/W reset may me pressed to reset the H/W to initial conditions.
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Figure 8: Scope traces on the PMOD connector showing debug flags for a
3G-SDI (HD1080p60) locked input signal

For the demo, the PMOD connector (J6) is wired as follows:

FMC_PMOD1_P - EAV flag input A
FMC_PMOD1_N - SAV flag input A
FMC_PMOD2_P - HD-SDI mode detected input A (active high)
FMC_PMOD2_N - 3G-SDI mode detected input A (active high)

FMC_PMOD3_P - EAV flag input B
FMC_PMOD3_N - SAV flag input B
FMC_PMOD4_P - HD-SDI mode detected input B (active high)
FMC_PMOD4_N - 3G-SDI mode detected input B (active high)
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