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Disclaimer

iWave Global reserves the right to change details in this publication including but not limited to any Product specification
without notice.

No warranty of accuracy is given concerning the contents of the information contained in this publication. To the extent
permitted by law no liability (including liability to any person by reason of negligence) will be accepted by iWave Global,
its subsidiaries or employees for any direct or indirect loss or damage caused by omissions from or inaccuracies in this
document.

CPU and other major components used in this product may have several silicon errata associated with it. Under no
circumstances, iWave Global shall be liable for the silicon errata and associated issues.

Trademarks

All registered trademarks, product names mentioned in this publication are the property of their respective owners
and used for identification purposes only.

Certification

iWave Global is an ISO 9001:2015 Certified Company.

Warranty & RMA

Warranty support for Hardware: 1 Year from iWave or iWave's EMS partner. For warranty terms, go through the below

web link, https://iwave-global.com/warranty/

For Return Merchandise Authorization (RMA), go through the below web link, https://iwave-global.com/rma-process/

Technical Support

iWave Global technical support team is committed to provide the best possible support for our customers so that our
Hardware and Software can be easily migrated and used.

For assistance, contact our Technical Support team at,

Email : mktg@iwave-global.com

Website: www.iwaveglobal.com

Address: iWave Global.
# 7/B, 29" Main, BTM Layout 2" Stage, Bangalore,
Karnataka, India — 560076
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1. INTRODUCTION

The iWave HDMI 2.1 8K/4K Frame Grabber features a PCle-based architecture designed to capture uncompressed
HDMI 2.1 video at resolutions up to 8K @ 60 Hz and 4K @ 120 Hz, enabling real-time capture, output, and monitoring
with low latency. Flexible HDMI input and output configurations, along with embedded multi-channel audio support,
allow high-quality video streams to be transferred directly to the host system for recording, analysis, and processing.

The frame grabber is suitable for a wide range of applications including broadcast production, medical imaging,
simulation platforms, AR/VR systems, machine vision, and advanced visualization environments, where simultaneous
high-resolution capture and display are required. Linux and Windows driver support based on standard video
frameworks ensures seamless system integration, scalability, and consistent high-performance operation across
diverse deployment scenarios.

1.1. Features
» 2x HDMI 2.1 inputs, or 2x HDMI 2.1 outputs, or 1x HDMI 2.1 input/output configurations
PCle Gen3 x8 host interface for high-bandwidth data transfer
HDMI 2.1 FRL input and output support
Resolutions and refresh rates up to 8K @ 60 Hz, 4K @ 120 Hz, and 4K @ 60 Hz uncompressed video
Compatibility with NVIDIA GPUDirect

>

>

>

>

> V4L2 framework compatibility for video capture and processing

» Windows OS or Linux OS compatibility for flexible deployment

> Video node detection for applications such as VLC Media Player, OBS Studio

> Sub frame data capture to host/GPU and Zero-latency loopback operation with Genlock capability

» A User controller & fail-safe loop-out enables power-only video pass-through in the event of software crash or
other system failure on host

» Multi-resolution video support with RGB and YUV colour spaces, including 4:4:4, 4:2:2, and 4:2:0-pixel formats,
with 8-bit, 10-bit, and 12-bit per-pixel depth

> Integrated on-board video test pattern generator
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2. Block Diagram

2.1. Hardware Architecture
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Figure 1 : Hardware Architecture of HDMI 2.1 8K/4K Frame Grabber



2.2. Technical Specification

Table 1 : Technical Specification

Interfaces

Linux OS

Windows OS

Security & Status

Third Party Applications

Multimedia Libraries

Power Input
Form Factor
Cooling

Operating Temperature

Relative Humidity
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Zynq Ultrascale+ MPSoC SOM

PCle Gen3.0 x8 Host Interface
2# HDMI 2.1 Input/Output

Micro SD connector

V4L2 (Video4Linux2) driver

Custom driver and SDK for Linux to support specialized and application-specific
workflows

NVIDIA GPU Direct support for low-latency, zero-copy data transfer to GPU
memory

Compatible with third-party applications, multimedia frameworks
Media Development SDK

» NVIDIA DeepStream

» NVIDIA Holoscan

AVStream driver
GPU Direct support for accelerated, low-latency video pipelines

Custom driver and SDK for Windows to support specialized and application-
specific workflows

Compatible with video streaming applications and multimedia frameworks

One-wire Authenticator, Power LEDs and User LEDs on board to monitor board
health

OBS Studio
VLC Media Player
Other third-party streaming and capture applications

FFmpeg
GStreamer

12V@5.5A DC via PCle Edge Finger

Full Height, Half length (FHHL) single slot

Active Cooling

-40°C to 70°C?

20% to 90% non-condensing

170 maintain optimal performance under high ambient temperature conditions, system-level airflow assistance is required.
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2.3. Software Features

VAL2 driver

Streaming Applications
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AVstream driver
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—

~gstreamer
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Figure 2 : Software Support Platform

Table 2 : Software Features

Feature ‘ Linux Windows
Driver The V4L2 driver exposes video nodes, | The AVStream driver provides the interface
Support allowing software like FFmpeg, VLC, and | for video capture, enabling applications like
GStreamer to access the video stream for | OBS, FFmpeg, and VLC to access and work
processing and streaming with the video feed.
NVIDIA GPU | Uses NVIDIA GPUDirect via a custom Linux | Uses NVIDIA GPUDirect via a custom
Integration driver to Avoid unnecessary system | Windows driver to Avoid unnecessary
memory copies and CPU overhead by | system memory copies and CPU overhead by
copying data through pinned host | copying data through pinned host memory.
memory.
GPU & Al Linux leverages Holoscan & DeepStream | Integrates with Windows ML for Al-based
Video for accelerated video processing using | video analytics. A custom Windows driver
Processing GPU resources, with access provided | enables GPUDirect-based data transfer from
through V4L2. the frame grabber FPGA to GPU memory,
supporting low-latency inference and
accelerated video processing pipelines.
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Cross-
Platform
Video
Capture

Seamless integration with existing
multimedia pipelines using standard V4L2
interfaces. FFmpeg and GStreamer can
directly access the frame grabber via
/dev/video* nodes, enabling plug-and-
play capture, streaming, recording, and
processing with minimal configuration.

Straightforward integration through
AVStream-based DirectShow filters. The
frame grabber is automatically detected as a
capture device, allowing FFmpeg,
GStreamer, and other DirectShow-
compatible applications to immediately use
it within standard video processing pipelines.

Table 3: Use Case

Use Case

With GPU Acceleration

video and

rendering pipelines

Real-time

processing

Without GPU (CPU-Only)

Standard video capture and
workflows

recording

AR/VR or simulation platforms
requiring direct GPU memory access

Video analysis or monitoring applications
that don’t require GPU acceleration

High-performance machine learning
inference on live video streams

Streaming to software applications such as
VLC Media Player or OBS Studio

Low-latency broadcast or production
workflows with GPU offload

Embedded systems or Linux-based
deployments with minimal hardware




2.4. Target Application
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Machine Vision &
Industrial Inspection

Defect detection,
dimensional
measurement, and
robotic pick-and-place
tasks at production-line
speeds.

Medical Imaging & Diagnostics

High-resolution capture of
endoscope, ultrasound, or surgical
microscope feeds which lets
clinicians record critical
procedures

AR/VR & Mixed Reality

Frame grabbers capture ultra-low-latency video streams
from cameras and feed them directly into rendering

Al Image Processing and overlay

Raw frame data straight into
GPU pipelines via technologies
like GPUDirect and DirectGMA,
frame grabbers enable real-
time Al inference

Sports Broadcast & Onscreen Graphics

In live sports production, frame grabbers
ingest multi-camera SDI/HDMI feeds and
synchronize them with Genlock. enabling
dynamic overlays like score bugs, player
stats, and instant replay graphics.

Figure 3 : Target Application
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2.5. Product Accessories

Thermal Solutions

e  For highly integrated Frame Grabber products, thermal design is a critical factor. iWave supports the use of fansinks
to ensure efficient thermal management and reliable operation.

PCle Bracket

e Enables secure installation, ensures compatibility with standard chassis, and provides resistance to mechanical
stress.

2.6. Software Deliverables

Table 4 : Software Deliverables

Linux Windows

V4L2 driver AV Stream

Software User manual Software User manual
Custom driver Custom driver

SDK Dynamic Library SDK Dynamic Library
SDK Documentation SDK Documentation

2.7. Ordering Information

The table below lists the standard orderable part numbers for the available Frame Grabber variants.
For further information, or if a required part number or custom configuration is not listed, please contact iWave.

Table 5 : Ordering Information

Product Part Number ‘ Description

iG30F-H3I0-PCI-ACL Single Input & Output HDMI 2.1 Frame grabber
iG30F-H3I12-PCI-ACL Dual Input HDMI 2.1 Frame grabber
iG30F-H302-PCI-ACL Dual Output HDMI 2.1 Frame grabber
iG30F-H2I0-PCI-ACL Single Input & Output HDMI 2.0 Frame grabber
iG30F-H2I12-PCI-ACL Dual Input HDMI 2.0 Frame grabber
iG30F-H202-PCI-ACL Dual Output HDMI 2.0 Frame grabber




A Global Leader in Embedded
Systems Engineering and Solutions

Since 1999, we have pioneered leadership in embedded systems technology, establishing
ourselves as a strategic embedded technology partner for advanced solutions. Our
comprehensive portfolio encompasses ARM and FPGA System on Modules, COTS FPGA
solutions, and ODM solutions which include Telematics, Gateways & HMI Solutions.

Beyond our robust product ecosystem, we provide comprehensive ODM support with
specialized custom design and manufacturing capabilities, enabling customers to accelerate and
optimize their product development roadmaps. With a strategic focus on industrial, automotive,

medical, and avionics markets, we deliver innovative technology solutions to global clients.

mktg@iwave-global.com

1iWave

Bangalore, India
iWave USA iWave Global
Campbell, California Ras Al Khaimah, UAE
iWave Global GmbH iWave Europe
Ratingen, Germany Rotterdam, Netherlands
iWave Japan iWave Korea iWave APAC
Yokohama, Kanagawa Gyeonggi,-do, Korea Taipei City, Taiwan
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