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IP Facts

Introduction

The Xilinx® LogiCore™ IP RFC 4175
Depacketizer decapsulates Real-time Transfer
Protocol (RTP) packets to active video data by
using the Internet Engineering Task Force (IETF)
RFC 4175 standard {Ref 4]. With RFC 4175
encapsulation/decapsulation, the active
portion of the video frames is transmitted as a
separate streamuwover an’IP network, which can
significantly reduce setwiork traffic compared
to the existing SMPTESTI2022 solutions.

Features

RFC 4175 based decapsulation

o Converts RFC 4175 encapsulated
packets back to active video stream@nd

output on AXI4-Stream interface
defined by UG934.

« Pixel per clock support: 1, 2, 4.
« Bits per sample support: 8, 10, 12, 16.

« Video format support: RGB, YCbCr 4:4:4,
YCbCr 4:2:2 (Progressive/Interlaced).

RFC 4175 Depacketizer v1.0

LogiCORE™ IP Facts Table

Core Specifics

UltraScale+™ Families,
Kintex® UltraScale™, Zynq®-7000,
Virtex®-7, Kintex®-7

Supported
Device Family®)

supported User AXI4-Lite, AXI4-Stream

Interfaces

Resources See Resource Utilization in Chapter 2
Provided with Core

Design Files Encrypted HLS C

Example Design Verilog

Test Bench Verilog, System Verilog, VHDL
Constraints File XDC
Simulation
Model Encrypted RTL
Supported
S/W Driver@ Standalone

Tested Design Flows(3)

Design Entry Vivado® Design Suite

For supported simulators, see the

oy lation Xilinx Design Tools: Release Notes Guide.

Sybthesis Vivado Synthesis

Support

Providedgby Xilinx at the Xilinx Support web page

www.Xilinx.com

Notes:

1. For a complete'listg@fisupported devices, see the Vivado IP
catalog.

2. Standalone driver details can be found in the SDK directory
(<install_directorysydoc/usenglishfkilinx_drivers.htm). Linux
OS and driver support information is available from the
Xilinx Wiki page.

3. For the supported version§ of the'teols, seeithe
Xilinx Design Tools: Release Nétes Guide.
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Chapter 1

Overview

The Modular Media over IP Infrastructure LogiCORE IP Product Guide [Ref 20] documents a
modular video, audio and data over IP solution developed based on the Society of Motion
Picture@ Telewision Engineers (SMPTE) ST 2022 standards. Using this solution, whole SDI
vided frames are packetized and transmitted over a network in Ethernet packets. The
TR-03 recommendation [Ref 3] introduces a new solution which extracts active video,
audio, and apné€illarydata from the video frame (packetizing the extracted active video data
into either from HDMI or SDI source) and transmits them over a network in different
elementary streams.

This product guide describessthe decapsulation module used for converting between
elementary video stream‘and Real-time Transfer Protocol (RTP) packets.

Feature Summary

The RFC 4175 Depacketizer is based ondnternet Engineering Task Force (IETF) RFC 4175
standards.

« AXI4-Stream compliant

o Supports these AXI4-Stream defined signals{TVAKID, TREADY, TDATA, TKEEP,
TLAST, TUSER.

o Supports AXI4-Stream video interface (See AXI4-Stream Video IPgnd System Design
Guide [Ref 14].)

o Supports RTP over AXI4-Stream (customized AXI4-Streamdor RTP packet stream
transmitting/receiving). See Chapter 3, Designing with the Cére forymore
information.

« RFC 4175 Depacketizer

- Converts RFC 4175 encapsulated packets back to active video stream and outputs it
on a AXI4-Stream interface.

- Support pixels per clock: 1, 2, 4.
o Support bits per sample: 8, 10, 12, 16.
o Support video format: RGB, YCbCr 4:4:4, YCbCr 4:2:2
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o Support video format: progressive/interlaced for all above format.

Applications

« Transport high bandwidth RTP encapsulated RFC 4175 packets over an IP network

« Support real-time RFC 4175 applications such as broadcast studio equipment,
contribution, primary distribution and digital cinema.

Licensingsand Ordering Information

This Xilinx LogiCORE™ IP module is provided under the terms of the Xilinx Core License
Agreement. The,modulenis shipped as part of the Vivado® Design Suite. For full access to
all core functionalities in simulation and in hardware, you must purchase a license for the
core. There is no evaluatioft version of the core. Contact your local Xilinx sales
representative for information/about pricing and availability.

For more information, visit thefModular Media over IP Infrastructure product page.

Information about other Xilinx LOGIGORE AP modules is available at the Xilinx Intellectual
Property page. For information on pricifig afid availability of other Xilinx LogiCORE IP
modules and tools, contact your local Xilinx sales representative.

License Checkers

If the IP requires a license key, the key must be verifiedyThe Vivado design tools have
several license checkpoints for gating licensed IP through th&low If the license check
succeeds, the IP can continue generation. Otherwise, generation halts with an error. License
checkpoints are enforced by the following tools:

« Vivado synthesis
« Vivado implementation

e write_bitstream (Tcl command)

f IMPORTANT: /P license level is ignored at checkpoints. The test confirms a valid license exists. It does
not check IP license level.
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Chapter 2

Product Specification

Architecture Overview

Figure2:1 shiows the RFC 4175 Depacketizer architecture.

s_axis m_axis_video

— > v_dpt4175

Rtp timestam
P_ p >

WA

SN IXV

Figure 2-1: RFC 4175 Depacketizer Block Diagram

As shown in Figure 2-1, the RFC 4175 Depacketizér aéceptsithe RFC 4175 encapsulated RTP
packets and generates back the active video lines and outputs.it on the AXI4-Stream Video
interface. For more information on the AXI4-Stream Videg interface, see the AX/4-Stream
Video IP and System Design Guide [Ref 14].

If the generic "Enable Marker Packet Detection” is set to 1, the RFC4175epacketizer
detects the frame boundary by aligning with the marker packet, whichfis the'RTP packet
whose "M" bitis set to 1 in RTP header. In this case, the first marker packetigdfopped inside
the core. Otherwise, the core assumes that the incoming first packet is the first packet (Start
of Frame) of a video frame.

As prescribed in the Corrigendum to VSF TR-03, the RFC 4175 RTP packet must contain only
pixels from one pixel row (scan line). Thus the RFC 4175 RTP packet payload header has only
one line of information. Figure 2-2 shows the packet format of the RFC 4175 RTP packet.

ﬁ IMPORTANT: For interlaced video, half of the frame height must be programmed into the frame height
register of the module.
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Tdata 7 downito 0 15 downito 8 23 downito 16 31 downto 24 39 downito 32 A7 downito 40 55 downito 48 63 downto 56
WORD . ;
\BYTE 0 1 2 3 a 5 [3 7

1 ) MVt | number i

2 SSRC Extended Sequence Number | Length

3 F(1)/Line No{15) T C(1)/Offset(15)

Active Video Data From a Line
— (4:4:4: Cb-Y-Cr;
4:2:2: CbO-YD-Cr0-¥1
— 4:1:1: Cb0-Y0-¥1-Cr0-Y2-Y3)
| RTP Header
Payload Header

igure 2-2: RFC 4175 RTP Packet Format

Marker Bit Usa @ 4175)
In the marker bit settings, &lve video, the marker bit is set to 1'b1 for last packet

of a frame. For interlaced vid r bit should be set per field.
The module is programmed with vi t information. Based on this information, the

module processes incoming data in a ay For details for how to encapsulate for
different video format, refer to RFC 417 sta [Ref 2].

Disruption (caused by dropped or missing padkets ideo switching) of an incoming RTP
encapsulated RFC 4175 compliant payload can odule to transmit an invalid
active video component downstream. A hardware re re- programmmg of the module
is required to restart the module if disruption occurs between programmed
register and incoming RTP encapsulated RFC 4175 comp oad.

A

Disable auto start (prog 0x0 with 0x0)

A

Program required module parameters

A

Enable Auto Start (prog 0x0 with 0x80)
Enable AP Start (prog Ox0 with 0x81) # make module continuously work

Figure 2-3: RFC 4175 Depacketizer Operation Flow
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IMPORTANT: For dynamic video format switching, apply a hardware reset (ap_rst_n) on the module
ﬁ because the module does not support software reset.

Performance (Maximum Frequencies)

The performance of the RFC 4175 Depacketizer is limited only by the FPGA logic speed.
Each core utilizes only block RAMs, LUTs, and registers and contains no I/O elements.

The maXimumiachievable clock frequency can vary. The maximum achievable clock
frequency and all resource counts can be affected by other tool options, additional logic in
the FPGA, usingga different version of Xilinx tools and other factors. See the resource
utilization segtfonsfer device family specific information.

Resource Utilization

For resource utilization forithe RFC¥4175 Depacketizer, see the following links.

« RFC 4175 Depacketizer

Port Descriptions

AXl4-Lite Interface

Table 2-1: AXl-Lite Interface

Signal Name Direction Width Description
s_CTRL_AWADDR In 8 AXI4-Lite Write Address Bus.
s_CTRL_AWVALID In 1 AXI4-Lite Write Address Channel Write Address Valid.
s_ CTRL_WDATA In 32 AXI4-Lite Write Data Bus.
s_CTRL_WSTRB In 4 AXI4-Lite Write Data Channel Data Byte Strobes.
s_CTRL_WVALID In 1 AXI4-Lite Write Data Channel Write Data Valid.

AXl14-Lite Write Address Channel Write AddressReady.
s_CTRL_AWREADY Out 1 Indicates that DMA is ready to accept the write address.
s_CTRL_WREADY Out 1 AXI4-Lite Write Data Channel Write Data Ready. Indicates

DMA is ready to accept the write data.
s_CTRL_BRESP Out 2 AXI4-Lite Write Response Channel. Indicates results of the

write transfer.
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Table 2-1: AXIl-Lite Interface (Cont’d)
Signal Name Direction | Width Description
s_CTRL_BVALID Out 1 AXI4-Lite Write Response Channel Response Valid. Indicates
response is valid.
s_CTRL_BREADY In 1 AXI4-Lite Write Response Channel Ready. Indicates target is
ready to receive a response.
s_CTRL_ARVALID In 1 AXI4-Lite Read Address Channel Read Address Valid.
s_CTRL_ARREADY Out 1 Ready. Indicates DMA is ready to accept the read address.
s_CTRL_ARADDR In 8 AXI4-Lite Read Address Bus.
In 1 AXI4-Lite Read Data Channel Read Data Ready.
Indicates target is ready to accept the read data.
Out 32 AXI4-Lite Read Data Bus.
s_CTRL_RRESP Out 2 AXI4-Lite Read Response Channel Response. Indicates results
of the read transfer.
s_CTRL_RVALID 1 AXI4-Lite Read Data Channel Read Data Valid.
1. Refer to the Vivado De i eference Guide (UG1037) [Ref 21] on the AXI4-Lite interface and its protocol.
RTP over AXI4-Str rface Protocol
Table 2-2: RTP over AXI4-Stream rf rétocol (master or slave)
. Direction
Signals A
(Master/Slave) (Master/ Description
Slave)
m/s_axis_tvalid Out/In Valid indicator for iS*tdata, m/s_axis_tlast, m/s_axis_tuser
signals.
m/s_axis_tdata[63:0] | Out/In Data
m/s_axis_tlast Out/In High at the last word of th P k

RFC 4175 Depacketizer v1.0
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Chapter 2: Product Specification

Table 2-2: RTP over AXI4-Stream Interface Protocol (master or slave) (Cont’d)
. Direction
Signals A
(Master/ Description
(Master/Slave) Slave)
Bit Abbreviation Description
0 Packet Start High only at the first valid word of the
output packet.
2:1 Protocol Version Protocol version (“00")
14:3 Channel Number | Shall be valid at packet start
15 Reserved
¢
26:16 | Packet Length Shall be valid at payload start. It is the
sum of packet length in bytes.
27 Reserved
0000 UDP encapsulated
RTP encapsulated SMPTE ST
0001 2022-2 compliant media
packet
RTP encapsulated SMPTE ST
X 3 0010 2022-1 compliant Column
m/s_axis_tuser[31:0] | Out/In FEC
RTP encapsulated SMPTE ST
0011 2022-1 compliant Row FEC
packet
RTP encapsulated SMPTE ST
31:28 | Packet Ty 1 2022-6 compliant media
packet
encapsulated SMPTE ST
0 22-5 compliant Column
packet
RTP lated SMPTE ST
0111 2022-5 iant Row FEC
RTP"encap
1000 compliant media packet
1001 RTP encapsulated RFC 3190
compliant media packet
m/s_axis_tready In/Out TREADY indicates that the slave can accept a transfer in the current
cycle.

RFC 4175 Depacketizer v1.0
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Chapter 2: Product Specification

RFC 4175 Depacketizer Port Descriptions

Table 2-3: RFC 4175 Depacketizer Port Description

Signal Direction Description
ap_clk input Main clock for the core.
ap_rst_n input Main reset for the core. Active Low
rtp_timestamp_V[31:0] | output Extracted from RTP header.
interrupt output Currently not used.

Register

Table 2-4: RFC4175D

Address

(HEX)

Offset Register Name

0x00 Control

Description

bit 0 - ap_start (Read/Write/COH)
it 1 - ap_done (Read/COR)

ap_ready (Read)
- auto_restart (Read/Write)

0x10 Width Read/ of incoming video frame/field
Write
Note: Entering
module hang.
0x18 Height Read/ bit 15~0 - Height of in
Write (number of active lines pe
interlaced video, it's the height of‘one field.
others - reserved
Note: Entering the wrong value may cause the
module hang.
0x20 Video Format Read/ bit 15~0 - Incoming video format information: 0
Write (RGB); 1(YUV444); 2(YUV422);3(YUV420).

others - reserved

Note: Entering the wrong value may cause the
module hang.

RFC 4175 Depacketizer v1.0
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Table 2-4: RFC 4175 Depacketizer Register Description (Cont’d)
Address
Offset Register Name Access | Default Description
Type | Value
(HEX)
0x28 PktsPerLine Read/ bit 7~0 — Number of packets per video line.
Write others - reserved
Note: Entering the wrong value may cause the
module hang.
0x30 Payload Length Read/ bit 10~0 - RTP packet payload length excluding RTP
Write header and payload header in bytes (except for the
last packet of a video line).
others - reserved
Note: Entering the wrong value may cause the
module hang.
0x38 Payload Length Last | Read/ bit 10~0 - Last RTP packet payload length of a video
Write line, which exclude RTP header and payload header
in bytes.
others - reserved
Note: Entering the wrong value may cause the
module hang.
0x40 Bpc_reg Read/ bit 4~0 — Used when dynamic_bpc=1, it's actual
Write incoming video's BPC (Read/Write)
others - reserved
0x48 rx_pkt_cnt Read bith31~0 — Received packet count.
0x50 rx_pkt_cnt_valid Clear bit 0& rx_pkt_cnt valid
On others -seserved
Read
0x54 stat_reset Read/ bit 0= regset,madule statistic registers. User need to
Write reset this bit40 zero after set this bit to one.
others - reseryed
Notes:

1. (SC = Self Clear, COR = Clear on Read, TOW = Toggle on Write, COH = Clear on Handshake)

Register Configurations

This section describes how to compute the PktsPerLine (0x28), Payload Length (0x30), and
Payload Length Last (0x38) registers. Use Table 2-5 to determine the component per pixel
and component per unit for each video format.

Table 2-5: Look up Table for Component per Pixel and Component per Unit
Video Format Component Per Pixel Component Per Unit
RGB 3 3
YCgCr 4:4:4 3
YCgCr 4:2:2 2 4

RFC 4175 Depacketizer v1.0
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Active Width = Component Per Pixel = Bits Per Component (BPC)
3

Active Line Length =

where Active Width = Active Pixels Per Line, programmed value of Width (0x10) register
and

Bits Per Component (BPC) = Value is the same as configured in the core GUI (Figure 4-1).

LCM((BPC = Component Per Unit), 8)

Pixel Grou e (PGroup) gyes = 5
4
whereé least common multiple

X er Clock(PPC) = BPC = Component Per Pixel
a

Bytes Per Cycle

where Pixels Per Clog @ = Value is the same as configured in the core GUI
(Figure 4-1)

and the maximum size of a p a 13/6 Bytes.

Payload Length (0x30) /
Min(Active Lige Length, 1376)
= Integer
LCM(PGroupBJ,M, esdPer Cyr:.!e)

= LOCM (PGroupBym, Bytes Per Cy

where Min = minimum value

Active Line Length

PktsPerlLine(0x28) = CEILING
( ) ( Payload Length

Payload Length Last (0x38) = Active Line Length — Payload Lengt

RFC 4175 Depacketizer v1.0 www.xilinx.com Send Feedback 14
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Chapter 3

Designing with the Core

This chapter includes guidelines and additional information to make designing with the
core easief’

GeneralDesign Guidelines

Figure 3-1 shows,an example of an application design using RFC 4175 Depacketizer with
other Xilinx IP.

AXI4-T8 - ~ RTP over ) o
C Stream ) | AXI4- ( h
video Stream
Active Video interface RFC 4175 intefface . Ethernet
Source packetiZer ramer Subsys TX
k ) \ J o J
- N RTP over
( h | AXI14-
Stream
Ethernet Deca interface RFC 4175 Active Video
Subsys RX P Depacketizer Sink'
. \ % /

Figure 3-1: Example Usage of RFC 4175 Depacketizer Cofe

This section describes how the RFC 4175 Depacketizer can be designed to build a fully
functional design with user application logic.

The RFC 4175 Depacketizer accepts RFC 4175 encapsulated RTP packets and generates back
active video data and outputs it on the master interface. The framer and decapsulate
module has similar a function described in the Modular Media over IP Infrastructure
LogiCORE IP Product Guide [Ref 20], which adds or removes RTP Ethernet/IP/UDP headers to
or from the RTP packets.
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Clocking

The RFC 4175 Depacketizer core has only one clock domain. In typical application, the core
clock frequency is 200Mhz.

Resets

The RE epacketizer core has only one reset, which is active Low.
4

Protoc @cription

RTP over AX4 Protocol

The RTP over AXI4-Strea

send RTP packets along wit
axis_tuser (31:0) bus)fromo
carries packet information; the a

is a customized AXI4-Stream protocol that is used to
formation (carried in the pre-defined

Igo another module. The axis_tuser (31:0)
axis_tlast indicates the end of

u (0) indicates the of the beginning of a packet;
e fer to Port Descriptions in Chapter 2 for all
the ports related to this protocol.

As for the timing diagram, refer to the Stre yload Protocol Waveform diagram in the
Video over IP FEC Transmitter LogiCORE IP Produc ug' (PG206) [Ref 19].
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Chapter 4

Design Flow Steps

This chapter describes customizing and generating the core, constraining the core, and the
simulationf’synthesis and implementation steps that are specific to this IP core. More
detailed'information about the standard Vivado® design flows and the IP integrator can be
found in the following Vivado Design Suite user guides:

« Vivado DesigngSuite User Guide: Designing IP Subsystems using IP Integrator (UG994)
[Ref 12]

« Vivado DesigniSuite User Guide: Designing with IP (UG896) [Ref 13]
« Vivado Design Suite UsersGuide: Getting Started (UG910) [Ref 15]
« Vivado Design Suite User Guide; Logic Simulation (UG900) [Ref 16]

Customizing and Generating the Core

This section includes information about usingfXilinx tools to customize and generate the
core in the Vivado Design Suite.

If you are customizing and generating the core in'théVivado IP integrator, see the Vivado
Design Suite User Guide: Designing IP Subsystems using R Integrator (UG994) [Ref 8] for
detailed information. IP integrator might auto-compute®cgftainiconfiguration values when
validating or generating the design. To check whether the values do change, see the
description of the parameter in this chapter. To view the patameter valte, run the
validate_bd_design command in the Tcl console.

You can customize the IP for use in your design by specifying valuesgiforthesarious
parameters associated with the IP core using the following steps:

1. Select the IP from the Vivado IP catalog.

2. Double-click the selected IP or select the Customize IP command from the toolbar or
right-click menu.

For details, see the Vivado Design Suite User Guide: Designing with IP (UG896) [Ref 13] and
the Vivado Design Suite User Guide: Getting Started (UG910) [Ref 15].

Note: Figures in this chapter are illustrations of the Vivado Integrated Design Environment (IDE).
The layout depicted here might vary from the current version.
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{F Re-customize IP £

RFC4175 De-packetizer (1.0) #

ﬁ Documentation [ IP Location

|| shows disabled ports Component Name design_1_v_dpt4175_0_0
Pixel Per Clock 1 -
Bits Per Component 3 hd
Maximum Number of Columns |4096 [64 - 8192]
Maximum Number of Rows 2160 [64 - 4320]
Enable Marker Packet Detection | 0 -

’ oK l [ Cancel

Figure 4-1: RFC 4174 Depacketiz ation Dialog Box

ed for the module. Names

atoz, 0to9and" ". The

+ Component Name: The base name of output fil
must begin with a letter and must be composed of ch
name v_dpt4175_v1_0 cannot be used as a component

« Pixel Per Clock: Samples Per Clock, also called PPC which is inteFfac cific.
Valid values are: 1, 2 and 4.

« Bits Per Component: Also called BPC is video source specific.
Valid values are: 8, 10, 12 and 16.

+  Maximum Number of Columns: Effects resource utilization.
«  Maximum Number of Rows: Effects resource utilization.

« Enable Marker Packet Detection: Enables the marker packet alignment feature, which
consumes more resources.
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User Parameters

Table 4-1 shows the relationship between the fields in the Vivado IDE and the User
Parameters (which can be viewed in the Tcl Console).

Table 4-1: RFC 4175 Depacketizer Generics

GUI Name User Name Default Value Description
Pixel Per Clock SAMPLES_PER_CLOCK 1 1,24
Bits Per Component BITS_PER_SAMPLE 8 8,10,12,16
Maximupi’Number of MAX_COLS 4096
Columns
Maximum Number of MAX_ROWS 2160
Rows
Marker Packét Detect M_PKT_DET 0 0,1

Constraining"the Core

This section contains information about constraining the core in the Vivado Design Suite.

Required Constraints

Constraints required for the core are clo€k frequency constraints for the clock domains
described in Clocking in Chapter 3. Paths betweeh the clock domains are constrained with
a max_delay constraint and use the datapathonly flagi’causing setup and hold checks to be
ignored for signals that cross clock domains. Theseé cemstraints are provided in the XDC
constraints file included with the core.

Device, Package, and Speed Grade Selections

There are no device, package or speed grade requirements for this gore. Fhis core has not
been characterized for use in low-power devices.

Clock Frequencies

This section is not applicable for this IP core.

Clock Management

This section is not applicable for this IP core.
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Clock Placement

This section is not applicable for this IP core.

Banking

This section is not applicable for this IP core.

Transceiver Placement

This section isinot applicable for this IP core.

I/0 Standard and Placement

This section’ismotiapplicable for this IP core.

Simulation

For comprehensive information abotit Vi¥ado simulation components, as well as
information about using supportéd third=party tools, see the Vivado Design Suite User
Guide: Logic Simulation (UG900) [Ref 16J¢

i? IMPORTANT: For cores targeting 7 series or Zynq-7000 devices, UNIFAST libraries are not supported.
Xilinx IP is tested and qualified with UNISIM librariesonly.

Synthesis and Implementation

For details about synthesis and implementation, see the Vivado Design Suite User Guide:
Designing with IP (UG896) [Ref 8].
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Chapter 5

Example Design

The example design can be opened for the IP by right- cllcklng on the generated IP and

o anis_video_mon 0
ks o o0 __ wb bradmter f
p— O 5N N
P lEoes q_,urq.E__-l.g.wn. O
10s. o s, ot R0 i [" m. msd- E
wo_.data_mar3L 0 .
e rid s courdf 1 Bk

w_dpt4175_0

form e s i ]E_D n
p— = gl ¥ -_»d-:_ m_asis_vide_1
L T ey [
——r— - ]
THTA1 7% Depadeer g

rig_Srmestamg_v_pt[31:0] O

video data and sends it to axis_data_fité. output of axis_data_fifo is sentto
axis_broadcaster. The two outputs of the am at the output of broadcaster is
connected to the RFC 4175 Packetizer and m_ isdeo_0 interface, respectively. The
output of the RFC 4175 Packetizer is connected to erface of the RFC 4175
Depacketizer. And the RFC 4175 Depacketizer outp the m_axis_video_1
master interface.

tln test bench as
he AXI4-Lite

The whole design is used as a design under test (DUT) in the' demon
described in Chapter 6, Test Bench. The AXI Interconnect is used t
access to different IP instances for IP configuration. The m_axis™
m_axis_video_1 are connected to Test bench component “checker” fo
comparison.

adeo stream
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Chapter 6

Test Bench

The IP provides a demonstration System Verilog test bench which works on the generated
Example Désign. The demonstration test bench source code is created from mixed Verilog/
Vhdl ap@ system Verilog files under the demo_tb/ directory in the Vivado® Design Suite
outpdt directory. The test bench top file is named as tb_voip_top.sv.

Using the.Demonstration Test Bench

The demonstration testdbgfchiinstantiates the example design. Either the behavioral model
or the netlist can be simulated/within the demonstration test bench.

Run the demonstration test bench using the following steps:

1. Generate the core using the IP catalogt
2. Right click and generate example design.

3. On the Example Design project, click RunéSim@ilation to start the behavioral simulation.

The test bench instantiate the example designtas deéscribed above as DUT (Design Under
Test). It configure all IPs through AXI4-Lite interfacef The Checker compares the video
stream on the m_axis_video_0 and m_axis_video_1 interface from example design IPI.

The demonstration test bench in Figure 6-1 is a simple System{Verilog module that
configures and tests the DUT. The test bench components consist of the drivers for
configuring the core, and checker for stream comparison between stream geing into the
packetizer and stream coming out of the depacketizer.
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RTP Packet Generator / Driver - i
¢ HAL VSW
— > AXIl4-Lite
Framer MST
Framer = §
- =1 > ™ P
c
()
- > AX14-Lite =4
Decapsulator MST ™
Decapsulator
¢
/
Figure 6-1: Test Bench
« Checker: Stre ecker module compare stream going into the packetizer and stream
coming out of d i (data mismatches checking).
« HAL: Hardware Acce the register configuration layer. This layer has register

read and write process!

« VSW: Virtual Software layer. Thi§'is erilog task file where all the core configuration is

consolidated into tasks. This Tayefconsists of a Driver and APL They control the core
configuration and are driven to r HAL. This layer is controlled using a test

case.
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Appendix A

Migrating and Upgrading

This appendix is not applicable for the first release of the core.
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Appendix B

Debugging

This appendix includes details about resources available on the Xilinx Support website and
debuggingteols.

TIP: [fithe IP generation halts with an error, there might be a license issue. See License Checkers in
O Chapteryl fordmore details.

Finding Help on-Xilinx.com

To help in the design andydebuggrocess when using the Modular Media over IP
Infrastructure core, the Xilinx Stfpport web page contains key resources such as product
documentation, release notes, answer reécords, information about known issues, and links
for obtaining further product suppaort.

Documentation

This product guide is the main document assaciatedfwith the Modular Media over IP
Infrastructure core. This guide, along with documghtatiofyelated to all products that aid in
the design process, can be found on the Xilinx Supportiweb page or by using the Xilinx
Documentation Navigator.

Download the Xilinx Documentation Navigator from the Dewloads page. For more
information about this tool and the features available, open‘the onlin€e help after
installation.

Answer Records

Answer Records include information about commonly encountered problems, helpful
information on how to resolve these problems, and any known issues with a Xilinx product.
Answer Records are created and maintained daily ensuring that users have access to the
most accurate information available.
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Answer Records for this core can be located by using the Search Support box on the main
Xilinx support web page. To maximize your search results, use proper keywords such as

*  Product name
+ Tool message(s)

« Summary of the issue encountered
A filter search is available after results are returned to further target the results.
Master Answer Records for the RFC 4175 Depacketizer

AR 67897:

Technical Support

Xilinx provides'technicalssupport at the Xilinx Support web page for this LogiCORE™ IP
product when used as described in the product documentation. Xilinx cannot guarantee
timing, functionalityior.suppest if you do any of the following:

« Implement the solutioq indevites that are not defined in the documentation.
« Customize the solution beyond thatallowed in the product documentation.

« Change any section of the deSigndlabeled DO NOT MODIFY.

To contact Xilinx Technical Support, navigate toythe Xilinx Support web page.

Debug Tools (Reference Boards)

The 7 series KC705 FPGA evaluation board supports ST 2022-6, RFC 4175, and RFC 3190
Packetizers and ST 2022-6, RFC 4175, and RFC 3190 Depacketizes, Framer, and Decapsulator.
This board can be used to prototype designs and establish that the cafe can communicate
with the system.
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Interface Debug

AXl4-Lite Interfaces

Read from a register that does not have all Os as a default to verify that the interface is
functional. See Figure B-1 for a read timing diagram. Output s_axi_arready asserts when
the read address is valid, and output s_axi_rvalid asserts when the read data/response
is valid. If the interface is unresponsive, ensure that the following conditions are met:

aclk and aclk inputs are connected and toggling.
« The 4ce.idnot being held in reset, and s_axi_areset is an active-Low reset.
« The inte% abled, and s_axi_aclken is active-High (if used).

« The main core clocks,are toggling and that the enables are also asserted.

« If the simulationfhas been run, verify in simulation and/or a debug feature capture that
the waveform is :

S_AXI_ACLK

S_AXI_ARESETN

S_AXI_ARADDR \ 0000000

S_AXI_ARVALID _\

S_AXI_ARREADY -\

T
i
1
T
'
1
T
1

S_AXI_RREADY _\

S_AXI_RDATA \ 0000000

S_AXI_RRESP

RRRRRRR

] 1 1 1
S_AXI_RVALID _\ ] ! ! !

00000000

Figure B-1: Timing Diagra

AXl4-Stream Interfaces
If data is not being transmitted or received, check the following conditio

« If transmit <interface_name>_tready is stuck Low following the
<interface_name>_tvalid input being asserted, the core cannot send data.

« Ifthereceive <interface_name>_tvalid is stuck Low, the core is not receiving data.
« Check that the aclk inputs are connected and toggling.
« Check that the AXI4-Stream waveforms are being followed.

« Check core configuration.
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Core Debug

1. Ensure that the Width (0x10), Height (0x18), Video Format (0x20), PktsPerLine (0x28),

Payload Length (0x30) and Payload Length Last (0x38) is programmed to match the
incoming active stream before starting the module.

Ensure that rx_pkt_cnt (0x48) statistic register is incrementing. If not, it indicates that the
core is not receiving RTP encapsulated RFC 4175 compliant packets due to a disruption
of incoming stream or push back from a downstream module.

toge 7&\ the module, and re-program all the register before starting the module.

So

o,
2
Q
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Appendix C

Additional Resources and Legal Notices

XilinXx Resources

For supportsfesources such as Answers, Documentation, Downloads, and Forums, see Xilinx
Support.

References

These documents provide'suppleémental material useful with this product guide:

@ N

o v

|~

© ®

10.

11.
12.
13.

NUMERICAL INDEX OF SMPTESTANDARDS
RTP Payload Format for Uncompressed Video (RFC 4175 standard)

VSF TR-03 - Transport of Uncompres$ed Elementary Stream Media over IP
IETF RFC 4175 - RTP Payload Format foffUnéompressed Video
RFC762 Assigned Numbers (RFC762)

RFC 3190 - RTP Payload Format for 12-bit DAT Audio‘aind 20- and 24-bit Linear Sampled
Audio

IETF RFC 3550 - RTP: A Transport Protocol for Real-TimesApplications

Modular SMPTE2022-567 on Kintex-7 Evaluation Board Application Notey(XAPP1272)
ST 2022-6:2012 - Transport of High Bit Rate Media Signals over IP"Networks (HBRMT)

Note: Only registered users can access.

ST 2022-5:2012 - Forward Error Correction for High Bit Rate Media Transport Over IP
Networks

ST 2022-7:2013 - Seamless Protection Switching of SMPTE ST 2022 IP Datagrams

Vivado Design Suite User Guide: Designing IP Subsystems using IP Integrator (UG994)
Vivado Design Suite User Guide: Designing with IP (UG896)

14. AXI4-Stream Video IP and System Design Guide (UG934)
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15. Vivado Design Suite User Guide: Getting Started (UG910)

16. Vivado Design Suite User Guide: Logic Simulation (UG900)

17. Vivado Design Suite User Guide: Programming and Debugging (UG908)
18. Vivado Design Suite User Guide: Implementation (UG904)

19. Video over IP FEC Transmitter LogiCORE IP Product Guide (PG206)

20. Modular Media over IP Infrastructure LogiCORE IP Product Guide (PG241)
21. Vivado Design Suite: AXI Reference Guide (UG1037)
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