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Without a Redesign

Bridging Legacy LVDS Systems to eDP and MIPI

Managing protocol, timing and lifecycle change while preserving the host design

A practical guide to bridge ICs, timing conversion, EDID, power sequencing, mechanical
constraints, firmware ownership and qualification risk when replacing obsolete panels or
processors.
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| Executive summary

Obsolete LVDS panels and processors increasingly force industrial programmes toward eDP or MIPI. A
bridge can preserve a validated host design, but it creates a second high-speed channel and adds
configuration, power and lifecycle dependencies.

The engineering objective is not merely to display an image. The replacement must reproduce timing,
colour, boot and fault behaviour, fit the enclosure, pass EMC and remain supportable when the next panel
changes.

Core recommendation

Use a controlled inline conversion module only after the legacy waveform and power sequence
are captured. If the bridge introduces another opaque or short-life dependency, a host redesign
may be the lower-risk choice.

How to use this whitepaper

¢ Use the requirement table to convert interface migration expectations into measurable pass/fail criteria.

¢ Use the comparison matrix to shortlist architectures without allowing one headline specification to
dominate.

¢ Apply the weighted scorecard using the actual operating environment, duty cycle and commercial lifecycle.

¢ Validate the preferred approach in the final mechanical, optical, electrical and software implementation.
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Key decision principles

¢ Freeze and measure the legacy interface before selecting a bridge; undocumented panel assumptions are the
main migration risk.

¢ Prefer conversion at a controlled module boundary so future panel changes do not propagate into the host
design.

e Own timing, EDID/DPCD, lane mapping and power sequence as configuration data independent of any one
panel.

e Include bridge IC, memory, oscillator, cable and firmware lifecycle in the replacement strategy.

¢ Requalify the complete converted channel for EMC, boot behaviour, image fidelity and environmental
margin.
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1. Define the legacy system boundary before selecting a

migration path

A migration specification must capture the actual host output, cable, connector, power sequence, panel
timing, boot behaviour, mechanical envelope and qualification constraints. Old part numbers and

schematic labels are not sufficient evidence.

Requirement domain Questions to resolve

Legacy baseline

Replacement target

Conversion location

Mechanical envelope

Software impact

Qualification scope

Crystal Display Systems Limited

Host video format, timing, lane mapping, voltage levels, power
sequence, cable, connector, mounting, firmware and panel-
specific assumptions.

New panel/processor interface, resolution, timing tolerance,
colour mapping, backlight, touch, EDID/DPCD/init commands
and lifecycle status.

Host PCB, inline adapter, display-side board, cable assembly or
full controller replacement.

Connector orientation, board area, cable bend, EMI shield,
thermal path, mounting holes and service access.

Boot display, BIOS/device tree, EDID, panel init, brightness
control, diagnostics and update ownership.

Image quality, latency, EMC, power, cold/hot start, cable
margin, obsolescence of bridge parts and future second-source
path.
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A practical weighting model

Assign each criterion a weight from 1 (low importance) to 5 (critical). Score each candidate from 1 (poor
fit) to 5 (strong fit), then multiply score by weight. The arithmetic does not replace engineering judgement,
but it exposes where the replacement architecture depends on assumptions, incomplete test evidence or
optimistic supplier data.

Do not average away a fatal constraint

A candidate that fails a non-negotiable requirement for interface migration should be removed
before weighted scoring. Typical fatal constraints include unsafe operation, an unachievable
environmental limit, incompatible interfaces, unacceptable field reliability or no credible supply
route.

Recommended process

¢ Set pass/fail gates for the mandatory interface migration requirements before comparing desirable features.

¢ Agree criterion weights with electronics, mechanical, software, product, service and procurement
stakeholders.

e Score only from controlled data, supplier evidence or representative testing; mark unknowns explicitly.

¢ Run sensitivity checks by changing the highest weights and identifying whether the preferred architecture
changes.

e Document assumptions, test conditions and revision status so the decision can be revisited after a component
or firmware change.
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| 2. Migration architectures for legacy display systems

2.1 Form-fit-function native replacement

A native replacement preserves interface, timing, connector and mechanical envelope. It produces the
smallest validation burden but is increasingly difficult as the market moves from LVDS to eDP or MIPI and
as resolutions or aspect ratios change. Apparent pin compatibility must be checked for mapping, voltage
and sequence.

e Strengths: minimal hardware/software change and lowest latency or power overhead.

e Limitations: limited availability, hidden timing differences and repeated exposure to the same ageing
interface ecosystem.

¢ Best fit: short-term continuity where a qualified industrial panel with genuinely equivalent behaviour exists.

2.2 Inline bridge or adapter board

An adapter accepts the legacy host signal and generates the new panel interface. The board can also
translate power rails, backlight control, EDID and connectors. It preserves the host but adds high-speed
channels, clocks, firmware and an additional lifecycle-critical component.

e Strengths: contained host impact, reusable migration boundary and flexibility across multiple replacement
panels.

¢ Limitations: board space, power, heat, latency, EMC and dependence on bridge silicon and configuration
memory.

¢ Best fit: long-lived equipment where host redesign is costly but an internal adapter can be accommodated.

Configuration ownership

Store bridge registers, timing tables, EDID/DPCD and panel power sequence in version-
controlled source. Do not accept an opaque programmed board as the only copy of the
migration definition.
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2.3 FPGA or programmable-logic conversion
An FPGA can capture legacy timing, buffer frames or lines and generate eDP/MIPI through external PHYs

or companion devices. It offers unusual timing conversion and long-term source control but increases
development, verification, power and component cost.

o Strengths: high flexibility, custom diagnostics and control over timing behaviour.

e Limitations: complex design, possible frame latency, external memory/PHY needs and specialist firmware
maintenance.

¢ Best fit: low-volume high-value equipment with non-standard legacy formats or a strong need for long-term
configuration ownership.

2.4 Smart display controller replacement

A display-side controller board can accept HDMI, DVI, VGA or network video and drive the target panel. It
decouples the host from raw panel interfaces but may require software, boot and mechanical changes and
can add scaling or latency.

2.5 Host redesign or compute-module migration

Replacing the processor or host board can remove the legacy interface at source and improve future
support. It has the largest immediate qualification scope but may be lower risk than stacking multiple
bridge dependencies onto an already obsolete platform.
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| 3. Comparative decision matrix

Native replacement Inline bridge FPGA conversion Host redesign

zll:):ltl;l:rdware Excellent Excellent Strong Poor
Software change Excellent Strong Moderate Poor
Timing flexibility Limited Strong Excellent Excellent
Mechanical burden Excellent Moderate Limited Moderate
EMC / SI complexity Excellent Moderate Limited Moderate
Future panel .

flexibility Limited Excellent Excellent Excellent
Development effort Excellent Moderate Poor Poor
I(fizllzlponent lifecycle Moderate Moderate Strong Excellent
Latency control Excellent Strong Moderate Strong
Long-term ownership = Moderate Strong Excellent Excellent

Indicative only. Actual performance depends on the complete system architecture, supplier implementation, environmental
conditions and validation method.
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Example weighted scorecard

Weight Native replacement Inline bridge Host redesign
5 5 5 1

Avoid host PCB
change
Ten-year continuity 5 2 4 5
Firmware impact 4 5 4 2
Mechanical envelope 4 5 3 3
EMC qualification 4 5 3 9
burden
Futl.lI‘G.E Panel 5 9 5 5
flexibility
Initi . .

nitial engineering 3 5 3 1
cost
Weighted total 120 119 86

For this installed industrial controller, the inline bridge scores highest because avoiding a host PCB change
is critical and future panel flexibility has high value. A native replacement is attractive only as a
temporary measure; a host redesign has the strongest strategic life but exceeds the current programme
scope.

Reading the result

¢ A native replacement should be treated as a time-limited continuity solution unless its lifecycle and interface
ecosystem are genuinely renewed.

¢ An inline bridge is viable only when configuration source, bridge availability and full channel/EMC margin
are controlled.

¢ Ahost redesign becomes preferable when multiple obsolete dependencies, software constraints and
mechanical compromises accumulate.
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| 4. Engineering trade-offs that change the answer

4.1 Resolution conversion may require buffering

Simple protocol conversion can be line-based, but scaling, frame-rate conversion or incompatible blanking
may need frame memory. This adds latency, power, clock-domain crossing and image-processing
artefacts.

4.2 EDID does not solve raw-panel timing

LVDS panels often have no EDID, while eDP uses DPCD/AUX and MIPI uses explicit init commands. The
migration module may need to synthesise identification and own panel-specific timing.

4.3 Power sequencing can damage or intermittently blank a panel

Panel logic, interface lanes, reset and backlight have required order and delays. Translation must include
rail voltage, discharge and brownout behaviour, not just video data.

4.4 Cable and connector constraints can dominate

A bridge may create two high-speed links and extra connectors in a limited enclosure. Shorten and shield
the highest-rate side, and avoid adapter chains with uncontrolled return paths.

4.5 Boot and diagnostic behaviour can change

A bridge that starts after the host may miss early BIOS or boot screens. Define start-up image, firmware
update, link status, error logging and safe fallback.

4.6 The bridge can become the next obsolescence problem

Select industrial-status silicon where possible, secure configuration source and evaluate second-source or
redesign options before release.
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| 5. Application-led recommendations

Legacy LVDS medical instrument

An inline LVDS-to-eDP module can preserve validated host software. Keep latency deterministic and
qualify image, EMC, leakage and start-up states.

Industrial controller with non-standard timing

An FPGA-based converter may be justified if no commercial bridge accepts the format. Capture the legacy
waveform and create automated timing regression tests.

Low-cost product near end of market life

A native replacement or last-time buy may be more economical than a complex bridge, provided demand
and service obligations are bounded.

Platform with multiple obsolete components

A compute-module or host redesign can consolidate display, storage and security updates and reduce
repeated adapter engineering.

Field-replaceable display head

Place conversion and panel-specific control in the display module so the host presents a stable external
interface across future panel revisions.

Crystal Display Systems Limited crystal-display.com Page 11



CDS WHITEPAPER 08 | DISPLAY INTERFACE MIGRATION

Crystal Display Systemns Ltd

6. Qualification and sourcing checklist

Record clocks, timing, mapping,
[1 Legacy capture voltages, sequence, cable and signal
quality from multiple known-good units.

Verify scaling, colour mapping,
[1 Conversion logic blanking, lane mapping, EDID/DPCD/init
data and error handling.

Measure all rails, reset, discharge,
[1 Power brownout, backlight and repeated
hot/cold start.

Measure end-to-end latency,
dropped/repeated frames, colour,
sharpness, motion and test-pattern
fidelity.

[1 Latency / image

Validate both sides of the bridge with
[1] SI/EMC worst cables, temperature, ESD and
immunity/emissions pre-scan.

Measure bridge, regulator and clock
[1 Thermal temperatures in the final enclosure at
worst video mode.

Control firmware source, build, update
[] Software method, recovery and host-visible
diagnostics.

Qualify bridge, memory, oscillators,
[1 Lifecycle connectors and replacement panels with
PCN/EOL monitoring.

Questions to ask a display partner
¢ What measurements define the legacy timing, mapping and power sequence rather than relying on old
drawings?
¢ Does the bridge perform protocol conversion only, or scaling/frame buffering with added latency?
e Who owns the source for timing tables, EDID/DPCD, MIPI init and firmware builds?
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e How is early boot, blank-screen recovery and bridge firmware update handled?
e What channel-margin and EMC evidence covers both legacy and new interfaces?
e What is the second-source or redesign plan if the bridge IC becomes obsolete?

Minimum evidence pack for design approval

¢ As-measured legacy interface specification and controlled target-panel requirements.
¢ Bridge schematic, layout, channel budget, power sequence and mechanical drawings.
¢ Version-controlled firmware/configuration source and reproducible build package.

e Image fidelity, latency, start-up, temperature and repeated power-cycle results.

e SI/EMC immunity and emissions evidence with worst-case interconnects.

¢ Golden units, approved replacement panels and lifecycle/PCN/EOL strategy.
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| 7. Beyond one-off protocol bridges

Future-proof migration architectures separate the host interface from panel-specific details and provide
testable configuration ownership. The objective is a stable system boundary that can absorb several panel
generations.

Modular display interface boards

A standard mechanical and electrical module can host different bridges or panel drivers. Connector and
software abstractions must be controlled to prevent hidden variants.

USB-C and packetised external boundaries

Using a standard detachable interface can decouple the host from raw panels, but adds negotiation, cable
and power-delivery complexity.

Automotive SerDes display heads

Serializer/deserializer links support remote displays and diagnostics over harnesses. They can provide a
long-lived boundary if vendor and protocol dependencies are managed.

FPGA soft display pipelines

A controlled programmable pipeline can outlive individual bridge ICs. Long-term toolchain, bitstream
security and engineering ownership are essential.

Automated panel-abstraction testing

Test harnesses that replay timings, power sequences and image patterns reduce risk when a new

replacement panel is introduced.

Adoption gate

A migration platform should enter production only when the legacy baseline is captured,
conversion configuration is owned, both high-speed channels are margined, and the next
obsolescence event can be handled without repeating the full host redesign.
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| 8. Working with Crystal Display Systems

Crystal Display Systems Limited supports industrial display replacement and interface migration with
panel sourcing, controller and bridge electronics, custom cabling, mechanical adaptation and production-
ready display modules.

Relevant CDS resources

Resource Purpose

Display components, interface boards, touch sensors and

LCD TFT Display Components specialist technologies.

Industrial panel range, long-life options and value-added

LCD TET Displays integration.

Integrated industrial HMI and panel PC solutions with

Industrial Panel PC Solutions o )
customisation OptIOI'lS.

Industrial computing platforms, customisation and long-life

Industrial Boxed PCs and Panel PCs
support.

CDS Knowledge Centre Display guides and technical training documents.

Submit project requirements for technical and commercial

Request a Quote review.

Contact CDS Contact details and enquiry routes.

Contact Crystal Display Systems Limited

Crystal Display Systems Limited
Address: Unit 6 M2M Park, Fort Bridgewood, Maidstone Road, Rochester, Kent, ME1 3DQ, United Kingdom
Telephone: +44 (0)1634 791 600

Email: info@crystal-display.com
www.crystal-display.com
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| Conclusion

Interface migration is a controlled system-replacement exercise, not a connector adapter. A successful
solution preserves image, boot, power, EMC and mechanical behaviour while creating a more supportable
boundary for future panels. The preferred architecture depends on host-change tolerance, product life
and ownership of configuration and test evidence.

Final engineering rules

e Measure and freeze the legacy interface before choosing a conversion device.

e Place panel-specific conversion at a controlled module boundary where possible.

e Own timing, EDID/DPCD/init data and bridge firmware in source-controlled form.

¢ Qualify power sequence, latency, image, SI and EMC on both sides of the bridge.

¢ Ensure the bridge architecture reduces rather than merely postpones lifecycle risk.

Disclaimer

This whitepaper provides general engineering guidance and does not replace application-specific design review, supplier
specifications, regulatory assessment or formal product qualification. Performance depends on the exact components,
implementation, environment and usage profile.
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