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Synchronous vs. Asynchronous 
Control Systems in LED Displays 

A practical guide to selecting the right control architecture for real-time, scheduled, and remote 
LED display applications 

 

Executive takeaway 

Choose synchronous control when you need live, no-lag playback from a computer or video processor. Choose 
asynchronous control when you need scheduled, independent playback with simpler operation and remote 
updates. 
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1. Understanding LED Display Control Systems 
 

An LED display control system manages what appears on an LED screen. It processes images, videos, and text 
so the display can show clear, smooth, and timely content. 

The system typically includes hardware such as sending cards and receiving cards, plus software for upload, 
scheduling, and playback control. These components are critical for applications such as advertising 
billboards, stadiums, retail environments, conference halls, and shopping malls. 

 

 
Diagram: typical LED display signal flow and control architecture 
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2. Synchronous Control System 
 

Best for 

Live events, concerts, broadcast studios, sports stadiums, churches, conference halls, and other environments 
where the LED display must mirror real-time content without visible delay. 

 

A synchronous control system displays real-time content from a connected computer, camera system, media 
server, or video processor. Whatever appears on the source device can be shown on the LED display, including 
presentations, animations, videos, and live feeds. 

Because data is transmitted continuously and quickly, synchronous control is ideal when timing, resolution, 
and smooth playback are critical. 

 
Synchronous LED control system connection diagram 

2.1 How it works 

• The source device sends real-time content to the sending card. 
• The sending card processes the content and transmits it to the receiving card. 
• The receiving card receives the signal and displays the content instantly on the LED screen. 
• Dedicated software manages data flow and synchronization. 
• The system continuously updates the screen to match the source content. 
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Workflow: synchronous control keeps source and screen continuously aligned 

 

2.2 Common applications 

• Stage rental LED screens for concerts and live shows 
• Indoor LED displays in shopping malls and conference halls 
• Church LED displays during sermons and live events 
• Sports stadiums and broadcast studios for live video feeds and instant replays 
 

 
Typical synchronous control applications 
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2.3 Advantages and limitations 

 

Advantages Limitations 

Real-time display for live events and time-sensitive 
broadcasts 

Requires a constant connection to the computer or signal 
source 

High image quality, including Full HD and 4K workflows Less suitable for independent or remote playback 

Displays nearly any computer-based content without pre-
conversion 

Requires sending/receiving cards and careful software 
configuration 

Handles large files and complex media well Cannot schedule or play content offline without a live input 

Stable and reliable when properly configured Installation can be more complex and costly 

 

 
Summary: key strengths of synchronous control systems 
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3. Asynchronous Control System 
 

Best for 

Digital billboards, outdoor ads, public information boards, retail displays, shopfronts, kiosks, and remote signage 
that should keep playing even when no live source is connected. 

 

An asynchronous control system allows an LED display to run content without staying connected to a computer 
in real time. Content is uploaded to the controller and stored in internal memory or a storage module. 

Once uploaded, the display plays the content automatically based on a schedule, loop, or playback rule. This 
makes asynchronous control useful for unattended signage and locations where simple operation matters 
more than live input. 

 
Asynchronous LED display controller connection diagram 

3.1 How it works 

• Prepare content: Create videos, images, or messages for display. 
• Upload content: Use USB, SD card, software, LAN, Wi-Fi, 4G, or a cloud platform. 
• Store content internally: The controller saves content in built-in memory or a storage module. 
• Set playback rules: Schedule content by time, loop, playlist, or trigger. 
• Run independently: The screen continues playing without a live computer connection. 
• Manage remotely if supported: Update content through Wi-Fi, 4G, LAN, or cloud tools. 

3.2 Common applications 

• Outdoor advertising screens along highways, bus stops, and shopping centers 
• Public information boards in airports, train stations, hospitals, and campuses 
• Retail store displays for promotional loops and product messages 
• Unmanned kiosks that need reliable, continuous playback 
• Digital signage in locations with weak or intermittent network access 
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3.3 Benefits and limitations 

 

Benefits Limitations 

No constant computer connection is required No live playback from a computer or camera 

Playback can be scheduled in advance New files must be uploaded when content changes 

Remote updates are possible on supported systems Limited interactivity for dynamic displays 

Lower power draw because continuous streaming is not 
needed 

Controller memory can restrict content capacity 

Reliable in unstable network conditions Remote changes depend on network speed and availability 

 

 

 
Summary: benefits of asynchronous control systems 
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4. Synchronous vs. Asynchronous: Key Differences 
 

The right choice depends on whether the display must show live content or operate independently with 
scheduled playback. 

 

Feature Synchronous Control System Asynchronous Control System 

Real-time display Yes - content is shown from a connected 
source in real time 

No - content is pre-uploaded and 
scheduled 

Internet requirement Usually not needed unless remote control 
is required 

Often used with Wi-Fi, 4G, LAN, or cloud 
platforms 

Content flexibility Displays anything shown on the PC or 
video processor 

Plays videos, images, and text stored in 
memory 

Control method Computer, media server, camera feed, or 
video processor 

USB, memory card, cloud platform, mobile 
app, or LAN 

Latency Designed for no-delay or low-latency 
playback 

Not intended for live streaming or instant 
updates 

Usage scenario Concerts, live events, stage screens, 
stadiums, studios 

Shops, billboards, menu boards, ads, 
public displays 

Installation requirement Requires constant source connection and 
more configuration 

Works independently after setup 

Cost and simplicity Higher cost and more complex setup More affordable and simpler operation 

 

5. How to Choose the Right LED Control System 
 

• Content type: Choose synchronous control for live video, real-time data, or camera feeds. Choose 
asynchronous control for scheduled ads, looped content, menu boards, and basic messaging. 

• Environment: Use synchronous control for indoor events, concerts, stage setups, and live venues. Use 
asynchronous control for outdoor billboards, retail stores, and shopfronts. 

• Internet and remote access: If you do not need remote updates, synchronous control can run directly from 
a computer. If you need remote content changes, asynchronous systems with 4G, Wi-Fi, LAN, or cloud 
support are usually better. 

• Budget and complexity: Synchronous systems can be more expensive and require more configuration. 
Asynchronous systems are generally simpler and more affordable. 

• Staff skills: Choose synchronous control when trained operators can manage live content. Choose 
asynchronous control when the team needs simple scheduled playback. 
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Decision guide: control complexity and operational trade-offs 

 

Recommended rule of thumb 

For live, high-resolution, low-latency applications, use synchronous control. For scheduled, unattended, or 
remote signage, use asynchronous control. 

 

Selection Checklist 
☐ Do you need real-time camera, livestream, or computer mirroring? 

☐ Will the display need to run when the source computer is disconnected? 

☐ Do you need scheduled playback or automatic looping? 

☐ Will content be updated remotely? 

☐ Is the installation managed by trained operators or non-technical staff? 

☐ Are latency, resolution, and live timing mission-critical? 

☐ Is the project budget optimized for performance or simplicity? 


