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The advanced engineering approaches in LED video wall design, including flip-
chip architecture, redundant power systems, automated calibration, secure signal 
architecture, and compliance with federal procurement requirements, directly impact 
both operational reliability and total cost of ownership. 

This white paper examines the technical decisions that differentiate advanced LED 
video wall systems, like Christie MicroTiles® LED, from conventional alternatives and 
their implications for federal procurement and long-term operational performance.

THAT PRIORITIZE OPERATIONAL 
CONTINUITY, DATA SECURITY, 
AND LIFECYCLE VALUE OVER 
INITIAL ACQUISITION COSTS

MISSION-CRITICAL GOVERNMENT 
ENVIRONMENTS REQUIRE DISPLAY SYSTEMS 
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Flip-chip LED architecture and 
common cathode design

MicroTiles® LED employs flip-chip LED technology 
with common cathode architecture, addressing 
fundamental limitations of traditional wire-bond LED 
packages used in most competitive products.

Wire-bond architecture limitations

Conventional LED walls use wire-bond packages 
with common anode power distribution. In this 
configuration, all color channels receive the same 
voltage supply, even though each color requires 
a different voltage level, resulting in wasted 
energy that is converted to heat rather than 
light. Additionally, the wire bond itself occupies a 
significant portion of the emitting surface of the 
LED die, obstructing and reducing light output, 
which leads to further power wastage. Wire bonds 
have high electrical resistance and poor thermal 
conductivity, which creates heat at the connection 
points. These fine wires experience mechanical 
stress during thermal cycling, eventually leading to 
fatigue failure, one of the most common LED failures 
in field installations. 

Advantages of flip-chip plus common cathode

Flip-chip construction mounts LED dies face down 
directly onto the substrate. Electrical connections 
occur through solder bumps across the entire die 
surface, rather than wire bonds. Heat transfers 
directly from the LED junction through the 
substrate to the heat sink, eliminating thermal 
bottlenecks. Common cathode power distribution 
delivers voltage matched to each color channel’s 
requirements proportionately as needed, eliminating 
wasted power.

This architecture significantly improves power 
efficiency, reducing overall energy consumption 
and lowering electricity costs for 24/7 operations. 
Eliminating wire bonds removes the primary 
mechanical failure point while the improved thermal 
management extends LED lifespan beyond 100,000 
hours. The reduced heat output minimizes cooling 
infrastructure requirements, further decreasing 
operational expenses. For government installations 
that operate continuously, these combined 
advantages translate directly to a lower total cost 
of ownership, greater power efficiency, and a much 
more reliable system. 

Image 1 Flip-chip advantage: The continuous emitting 
area of flip-chip LED design (right) helps achieve higher 
brightness, unlike wire bond LED design (left), where the 
emitting area is occupied by wires.

	� Wire Bond 
LED Design

	� Flip Chip 
LED Design

Custom design

Concave and convex curves 

90° inside and outside corners

Cinema-quality color
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Wide color gamut and High 
Dynamic Range performance

Wide Color Gamut

MicroTiles® LED achieves wide color gamut coverage 
with support of DCI-P3 color space. This color space 
represents approximately 26% more colors than the 
standard Rec. 709 color space used in most displays, 
with significantly expanded coverage in red and green 
spectrum ranges. 

For government applications, this broader color 
reproduction enhances operational effectiveness. 
When displaying satellite reconnaissance images, 
geospatial intelligence data, or multispectral sensor 
feeds, the additional color range helps analysts notice 

subtle details. Color-coded threat levels, tactical 
overlays on maps, and infrared imaging all benefit 
from being able to show colors exactly as captured by 
source systems, without compression or clipping.

MicroTiles LED makes visuals look real and natural; 
a critical capability for government applications 
where accurate color representation directly impacts 
decision-making, intelligence analysis, search and 
rescue operations, and tactical planning. When 
operators must distinguish between similar targets, 
identify environmental conditions, or assess threat 
levels based on visual information, natural and true-
to-life color reproduction ensures they see imagery 
exactly as it exists in the field rather than an artificially 
compressed or altered representation. 

High Dynamic Range (HDR) performance

The system supports HDR10 content with peak 
brightness levels of up to 2,000 nits, depending on 
the model, while maintaining deep black levels in 
controlled environments. Its advanced 24-bit-per-color 
video processing pipeline delivers exceptional tonal 
gradation in both monochrome and color imagery, 
ensuring the precision required for intelligence and 
surveillance applications. The system also supports 
refresh rates up to  120 Hz, delivering key advantages 
for government operations centers and command 
facilities. Operating at higher refresh rates enables 
flicker-free performance, eliminating the perceptible 
flicker seen in lower–rate displays, and helps to 
reduce eye fatigue during extended monitoring shifts. 
This higher refresh rate also significantly reduces 
eye saccade artifacts - the visual distortions that 
occur when the eye moves rapidly across a display 
showing motion content. When operators must 
track fast-moving content such as drone footage, 
aerial reconnaissance video, or real-time tracking of 
vehicles and aircraft, the combination of flicker-free 
operation and reduced saccade artifacts enables more 
comfortable extended viewing and faster detection of 
movement in peripheral vision. 
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During crisis response or tactical operations where 
situational awareness depends on interpreting 
rapidly changing video feeds across multiple 
simultaneous sources, combining satellite feeds, UAV 
footage, ground camera systems, and tactical map 
overlays, the 120 Hz refresh rate ensures smooth 
motion rendering that reduces cognitive load on 
operators during rapidly evolving situations.

For government command centers maintaining low 
ambient lighting, the system enables low-brightness 
operation while preserving accurate grayscale 
performance and color fidelity. This eliminates 
the washed-out appearance or color shift that is 
common when high-brightness displays are dimmed 
for darkened environments critical for applications 
where operators must see colors accurately during 
extended shifts in light-controlled facilities.

Remote power architecture

Traditional LED walls often incorporate power 
supplies directly into display modules or cabinets, 
creating single points of failure where power supply 
issues lead to visible dark areas until repairs are made. 

Christie® MicroTiles LED is engineered for zero-
downtime operation through redundancy: N+1 
redundant power distribution and redundant  
40 GB fiber data paths. This architecture ensures that 
no single component failure can interrupt display 
operation, which is essential for mission-critical 
government facilities where continuous situational 
awareness is vital.

Image 3 Support for 120 Hz refresh rates ensures flicker-free 
performance, helping reduce eye fatigue and cognitive load 
for operators.

60 Hz 120 Hz

Image 2 The wider color gamut of DCI-P3 means more 
accurate, detailed visuals than with Rec.709. 

Contact us MicroTiles LED for government  |  98  |  MicroTiles LED for government



N+1 redundant power system

Christie MicroTiles® LED uses rack-mounted remote  
54 V power shelves with multiple high-efficiency 
rectifier modules arranged in an N+1 redundant 
configuration. The system includes one extra rectifier 
beyond what is needed for operation (for instance, if 
five are required, six are installed) and the power load 
is automatically balanced across all active rectifiers. 
If any rectifier fails, the remaining units smoothly 
increase their output to ensure continuous system 
power without interrupting the visual display or losing 
content. Failed rectifiers can be hot-swapped during 
normal operation without causing any interruptions.

Relocating power conversion away from the display 
wall offers thermal benefits. Traditional systems with 
integrated power produce significantly higher ambient 
temperatures behind the wall, while MicroTiles LED 
with remote power stays cooler during operation. This 
lower ambient temperature leads to a longer lifespan 
for components and more consistent calibration over 
time. Remote power shelves feature integrated SNMP 
(Simple Network Management Protocol) monitoring 
that continuously tracks individual rectifier status, total 

system power consumption, load distribution per 
rectifier, input voltage and current, and temperature. 
Standard SNMP protocols ensure compatibility 
with enterprise network management systems and 
facilitate integration with facility DCIM (Data Center 
Infrastructure Management) platforms. Automated 
alerts are triggered when thresholds are exceeded, 
enabling proactive maintenance rather than a reactive 
emergency response.

The 40 GB fiber links between the Christie® 
controller and Octrollers operate in a redundant 
configuration, providing two separate data paths 
for video distribution. If either fiber link experiences 
degradation or failure, the system automatically 
continues complete video transmission via the 
redundant path. This redundant data setup, along with 
N+1 power redundancy, ensures true zero-downtime 
operation where no single point of failure, whether 
power supply, fiber link, or network component, 
can interrupt display functionality. For government 
operations centers monitoring critical situations, this 
means the display system remains as reliable as the 
campus’s power and network infrastructure.

Image 4 End-to-end solution: A unique video pipeline 
engineered for complete control from input to output.

Factory calibration and true 
module interchangeability 

Image 5 Any tile, anywhere: With pixel-perfect calibration 
and features that maintain uniformity and brightness. 

Each Christie MicroTiles LED module undergoes 
individual pixel-level calibration during its 
manufacturing process. A precision camera 
system measures the light output of each pixel at 
various current levels, capturing luminance and 
chromaticity data. Algorithms calculate per-pixel 
correction coefficients for brightness and color, and 
this correction data is written to onboard memory 
in each module’s driver electronics. The module is 
re-measured to verify greater than 97% uniformity 
before shipping. Because calibration data is stored 
directly on each module rather than on a centralized 
map, modules can be placed anywhere within 
the video wall without requiring position-specific 
calibration files.

For low-brightness applications typical of 
government control rooms and command centers 
operating at 200 nits or less, MicroTiles LED 
applies specialized calibration with measurements 
performed at target operating brightness levels. 
Driver circuits are optimized to achieve a linear 
response below 100 nits with pixel-level corrections 
calculated specifically for low-brightness operation.

True module interchangeability

Conventional LED walls tie calibration data to 
specific module positions in a wall map. When 
replacing a failed module, technicians must install 

it in the exact same location, upload the position-
specific calibration file through the system UI (user 
interface), and manually synchronize the data – a 
process that requires skilled personnel on-site.

MicroTiles LED enables true module 
interchangeability, where any spare module can 
be installed in any location. Each module stores its 
complete calibration profile in onboard memory. 
Individual tiles automatically detect and self-locate 
through Neighbor DetectionTM when installed. The 
system applies per-pixel corrections based on the 
specific module now in that position, and the wall 
returns to greater than 97% uniformity specification 
immediately. No user interface interaction, 
calibration file uploads, or manual mapping is 
required. Mean time to repair drops to minutes for 
physical swap using a module removal tool, and the 
system eliminates opportunities for errors inherent 
in manual calibration file management.

QuickMount installation and 
front-access serviceability

Traditional LED mounting systems use generic 
aluminum extrusion systems with multiple 
adjustment points per module for X/Y position, 
tilt, and rotation. Time-consuming alignment 
procedures carry the risk of alignment drifting  
over time.

Christie QuickMountTM uses machine-cut steel 
mounting sheets with tight tolerance forming the 
primary mounting substrate. Sheet geometry is 
specifically tailored to the video wall dimensions, 
with mounting points positioned precisely to 
eliminate tolerance accumulation. Machined 
mounting anchors attach mounting sheets to the 
wall structure, eliminating the tolerance stack-
up familiar with threaded fastener systems. Each 
module features precision-machined mechanical 
registration points that self-align with the mounting 
sheet geometry when inserted. Mechanical 
tolerances are designed for pixel-pitch accuracy 
with no per-module adjustment required.

Remote  
power rack shelf

E1000 video  
wall controller

Octroller Chassis
LED tile
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Installation time advantages are significant. 
Traditional LED mounting requires installing rail 
systems with leveling and alignment, followed 
by the installation of modules one at a time with 
individual adjustments. Christie QuickMountTM 
installation requires a one-time installation 
and leveling of the sheet system, followed 
by sequential module insertion, where each 
module self-aligns to the sheet geometry. 
Large installations are completed faster with 
reduced labor costs.

Front-access service design

Image 6 With its intelligent design, MicroTiles LED 
makes it easy to install and service. 

All service operations are performed from 
the viewing side of the display. Modules are 
removed and installed from the front with tool-
free release mechanisms, and power and data 
connections use quick-disconnect contacts 
on module edges. Replacing a defective 
module takes only seconds. Simply remove 
the failed module and snap in a replacement. 
For competitive LED systems, technicians must 
make mechanical adjustments to align the 
new module, manually calibrate it through the 
system interface, and complete a multi-step 
process that is time-consuming and requires 

an expert on-site. MicroTiles® LED eliminates 
these complexities entirely. No rear access 
is required for routine maintenance. Space 
efficiency eliminates the need for rear access 
corridors, and displays can be installed against 
structural walls or in shallow recesses. Service 
personnel can remain in public or controlled 
areas without the need to escort technicians 
into secure zones behind the display, which is 
particularly important in classified facilities or 
secure operations centers.

Security architecture  
and TAA compliance

Proprietary fiber-based signal architecture

Conventional LED walls typically use Ethernet-
based distribution with standard TCP/IP 
protocols for video transport. MicroTiles 
LED uses dedicated fiber optic cabling with 
proprietary signal protocols. Fiber optic cables 
run from the Christie controller to Octrollers, 
providing hardened, interference-resistant data 
connectivity that is immune to interference 
and physical tampering risks. The proprietary 
video transport protocol offers enhanced 
security compared to standard Ethernet-based 
video distribution systems commonly used 
in competitive LED walls. The proprietary 
signal path architecture adds multiple layers 
of security protection, making unauthorized 
interception or tampering significantly  
more difficult than systems using standard 
networking protocols.

The display signal path is entirely separate from 
facility IP networks, with no network switches, 
TCP/IP, DHCP, or network discovery protocols 
in place. Video data can’t be accessed from any 
network-connected device, eliminating entire 
classes of network-based attacks. The 40 GB 
fiber links provide headroom beyond 4K at  
120 Hz requirements, support long cable runs 
up to 32,800' (10,000m), and redundant fiber 
paths eliminate single-point-of-failure concerns.

Extensive on-site calibration is a 
thing of the past with VividLife, 
so you get edge-to-edge color 
accuracy and precise image 
uniformity right out of the box, 
no matter where you place a tile. 

Learn more
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Zero data retention and isolated video processing

MicroTiles® LED uses only volatile DDR SDRAM 
(Double Data Rate Synchronous Dynamic Random-
Access Memory) for all video processing with no flash 
storage, solid-state drives, or persistent storage of 
any kind in the video path. Image data exists only 
in RAM during active display. System power-down 
immediately cuts power to all volatile memory, 
instantly and completely erasing all image data. No 
residual data recovery is possible, and cold boots 
result in a blank screen with zero retained content.

The E1000 video wall controller platform uses an 
embedded secure operating system for system 
management, diagnostics, and user interface 
functions. This secure operating system offers 
robust security architecture with continuous security 
updates and lower vulnerability to common malware 
and hacking exploits. However, the architecture 
separates operating system functions from video data 
processing. The control system manages the user 
interface, SNMP monitoring, and API (Application 
Programming Interface) calls, and is executed on 
separate processor cores with isolated memory space. 
The video system handles video input capture, scaling, 
and output distribution through dedicated hardware. 
Video data processing occurs in dedicated hardware 
separate from the operating system, ensuring that 
video content can’t be accessed through software 
interfaces. This architectural separation means that 
even in the unlikely event of an operating system 
compromise, the proprietary data path and hardware-
isolated video processing prevent any access to 
classified video content.

TAA compliance

Christie MicroTiles LED is TAA-compliant and 
manufactured in our Kitchener, Ontario-based Center 
for Engineering Excellence, which makes MicroTiles 
LED one of the only LED products in the world that are 
fully TAA-compliant end-to-end. Control electronics 
and processing hardware are sourced from TAA-
compliant regions, and LED modules use components 
from approved suppliers. Complete supply chain 

documentation is available for government 
procurement reviews. TAA compliance requires 
products manufactured in TAA-designated countries. 
MicroTiles LED control systems are designed and 
assembled in Canada, with software development 
performed in North American development centers. 

VividLife LED video processing platform

Christie VividLifeTM platform represents a complete 
integrated LED video processing pipeline managing 
every stage from input capture to pixel-level display 
output. Traditional LED walls often comprise multiple 
components, including third-party video processors, 
separate LED controllers, and calibration systems, as 
well as additional hardware for redundancy, which 
can lead to performance inconsistencies, complex 
troubleshooting, and update complications.

VividLife consolidates input management for multiple 
source types, featuring automatic format detection, 
real-time format conversion and scaling, color 
space management, pixel mapping that supports 
arbitrary canvas sizes and display geometries, and 
output distribution via redundant 40 GB fiber links 
to Octrollers. Comprehensive diagnostics and 
monitoring provide visibility into system health and 
performance. This is critical for simulation and training, 
as well as interactive command and control and real-
time sensor feeds.

The system supports 12-bit input sources, 4K at 120 
Hz processing, and HDR10 compatibility. VividLife 
provides a web-based interface accessible from 
any device with a modern web browser, requiring 
no software installation. Advanced web UI supports 
configuration and control functions. Real-time 
monitoring encompasses live wall status visualization, 
input signal status, system temperature monitoring, 
pixel health metrics, link quality and bandwidth 
utilization, as well as power consumption monitoring. 
SNMP support enables integration with enterprise 
network management systems.

TAA
COMPLIANT

Take control of your LED: With the 
VividLife UI, you can manage, monitor, and 
fine-tune performance remotely, including 
color optimizations, diagnostics, and 
receive instant alerts.

Discover the  
power of VividLife

Click to learn more
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LED platform upgradability

Government capital budgets operate on multi-
year planning cycles, while display technology 
evolves continuously. Since the introduction 
of the MicroTiles® LED platform, Christie® has 
delivered multiple pixel pitch models, including 
1.5mm, 1.25mm, 0.9mm, and 0.75mm. The platform 
architecture enables upgrading to newer, finer 
pixel pitches. Christie controller compatibility 
spans multiple generations. The QuickMountTM 
mounting system accommodates different pixel 
pitches, and the remote power infrastructure 
remains compatible. In addition, the system 
electronics are designed to accommodate 
firmware updates for newly introduced modules. 
Power controllers, Octrollers, and power supplies 
may be integrated and reconfigured as required to 
support the upgraded LED wall.

When upgrading pixel pitch, the front LED 
modules are replaced, while the core infrastructure, 
including the Christie controller, remote power 
shelves, QuickMount system, and cabling 
infrastructure, can remain in place, depending 
on the configuration. This approach enables a 
technology refresh while preserving portions of 
the existing system investment. The platform 
architecture is designed to accommodate 
technology evolution, with controller bandwidth 
providing headroom for higher resolutions and 
frame rates as technology advances.

Warranty and design services

Christie provides a three-year standard warranty on 
MicroTiles LED systems with the option to extend 
coverage for up to ten years, ensuring long-term 
investment protection and operational confidence 
for government installations with extended 
deployment lifecycles.

Beyond product warranty, Christie offers 
comprehensive project support services including:

Project management and design support: 
Christie’s team of experts provides wall design 
consultation, system architecture planning, and 
integration guidance tailored to specific facility 
requirements and operational needs.

Installation support services: Professional 
installation support ensures proper deployment 
according to specifications, with technical 
guidance available throughout the installation 
process.

Documentation and training: Complete system 
documentation is provided along with hands-on 
training for facility personnel, ensuring operators 
and maintenance staff are fully prepared to 
manage the system effectively.

Final commissioning: Christie’s team conducts 
thorough system commissioning and validation 
before final handover, verifying that all 
performance specifications are met and the system 
operates optimally for the intended application.

Christie’s experts work collaboratively with 
government agencies, integrators, and facility 
teams to deliver projects that meet and exceed 
expectations, ensuring successful deployment and 
long-term operational success.
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The technical decisions examined in this white paper, from LED package architecture 
and power distribution design to calibration methodology and signal path security,  
represent fundamental differences in how display systems are engineered for 
environments where failure directly impacts operational capability.

For federal procurement, the evaluation framework extends beyond specifications 
and initial pricing to encompass total cost of ownership, operational risk mitigation, 
compliance requirements, and long-term technology evolution. Advanced engineering 
approaches deliver measurable advantages through reduced operational expenses, 
enhanced security posture, simplified maintenance requirements, and protected capital 
investment across extended operational lifecycles typical of government installations.

Want to know how LED  
technology can work for you? 

We’re here to help! At Christie, we have everything 
you need to build dynamic and engaging video walls, 
including LED video walls to fit your application and 
budget, and fully customizable services and support 
from Professional Services. 

We know there’s a lot to consider, but it doesn’t have 
to be overwhelming. 

Get in touch with us today, and we’ll connect you with 
a Christie LED video wall expert. Contact us

ENGINEERING APPROACHES THAT 
PRIORITIZE OPERATIONAL RELIABILITY, 
SECURITY ARCHITECTURE, AND 
LIFECYCLE VALUE OVER INITIAL 
ACQUISITION COST. 

MISSION-CRITICAL GOVERNMENT 
ENVIRONMENTS REQUIRE
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For more information, please visit christiedigital.com/videowalls 
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