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Modernizing a Legacy Military Avionics Test System
with a Programmable GaGe High-Speed Digitizer

INTRODUCTION

Across military and aerospace maintenance operations, many proven test systems remain in service decades after
their original deployment. These systems often support critical certification procedures, validated workflows, and

platform-specific compliance tests that are costly or impractical to replace. While the airframes and missions may
evolve, the test infrastructure built around them often remains indispensable.

The challenge arises when key instruments inside those systems become obsolete. Aging oscilloscopes, digitizers,
controllers, and interface hardware can create maintenance burdens, calibration issues, and long-term support risks.
Replacing them is rarely simple. In regulated or mission-critical environments, a modern instrument must not only
outperform the original—it must integrate seamlessly with existing software, interfaces, and procedures.

This application note explains how a military customer modernized a legacy jet aircraft avionics test platform using
a programmable GaGe high-speed digitizer, preserving full backward compatibility while dramatically improving
reliability and maintainability.

THE CHALLENGE: KEEPING A PROVEN TEST PLATFORM OPERATIONAL

A military customer relied on a legacy avionics test system used to certify Line Replaceable Units (LRUs) for a jet
aircraft platform.

An LRU is a modular avionics component designed for rapid replacement at the operating location. Typical LRUs
may include:

« Navigation modules « Communication electronics » Radar assemblies
* Flight control processors  Power systems « Sensor interface modules

Before the units can be returned to service, they must pass established qualification and functional test procedures.
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MODERNIZING LEGACY MILITARY AVIONICS TEST SYSTEMS

The existing test system had been developed in the 1980s and remained in operation because several compliance
tests depended on its validated architecture. Although the master computer had been upgraded in the 1990s, the
original software environment and instrument communication methods were still in use.

At the center of the problem was an obsolete box digitizer that provided two input channels, 8-bit resolution, and

200 MS/s sampling performance, while relying on CRT-based digitizing elements and a GPIB communication inter-
face. Although the instrument continued to function, its aging technology made maintenance increasingly difficult,
costly, and unsustainable for long-term operation.

PROBLEMS WITH THE LEGACY DIGITIZER
WHY LEGACY TEST SYSTEMS

The original digitizer created multiple operational challenges: REMAIN IN SERVICE

Frequent Calibration Requirements « Validated comp“ance procedures
« Proven long-term convenience

The CRT-based acquisition hardware required calibration
several times per year, increasing downtime and

maintenance overhead. * High cost of full redesign

« Aircraft platform dependencies

Obsolescence Risk * Operator familiarity
Replacement parts and service expertise for 1980s-era « Certification documentation

hardware were increasingly scarce. already approved

Software Dependency
The legacy test software expected exact command behavior
and instrument responses. Any change could invalidate workflows or require expensive recertification.

Interface Constraints
The system communicated through a legacy GPIB (General Purpose Interface Bus) connection, requiring continued
support for older protocols.

Operational Reliability

In military maintenance environments, unexpected instrument failures can delay aircraft readiness and create sup-
port bottlenecks.

The Customer did not need a completely new test system, they

needed a precise replacement for one failing instrument.

THE REQUIREMENT: A SURGICAL REPLACEMENT
The new digitizer solution had to:

 Match the original unit's behavior

* Preserve existing software compatibility

* Use the same GPIB command structure

- Fit into a rugged operational environment

* Improve long-term reliability

« Eliminate frequent calibration cycles

« Support ongoing LRU certification without process changes

In short, the replacement had to be invisible to the rest of the system.

info@vitrek.com

§)) VITREK s san 000
2



MODERNIZING LEGACY MILITARY AVIONICS TEST SYSTEMS

THE VITREK GAGE DIGITIZER SOLUTION

Vitrek's GaGe digitizer delivered a modernized drop-in architecture built around a programmable high-speed
digitizer platform.

The solution included:

« 2-channel GaGe digitizer card

« 8-bit resolution

» 200 MS/s sampling performance
* Rugged rackmount Windows PC
« Front-accessible connectors

« Standard GPIB interface card
 Headless system operation

Rather than forcing the customer to redesign the test environment, the
GaGe platform was customized to replicate the original instrument’s behavior.

ENGINEERING FOR FuLL BACKWARD COMPATIBILITY

Hardware replacement alone was not enough. The legacy software had to continue operating exactly as before.
To accomplish this, GaGe engineers developed a LabVIEW shell that emulated the original digitizer. The custom
interface performed several critical functions:

Startup Initialization
On power-up, the system initialized the GaGe digitizer to the same default state as the legacy box instrument.

Command Emulation
Incoming GPIB text commands were interpreted exactly as the original hardware expected.

Response Matching
Measurement data and system responses were returned through the GPIB interface in the same format used by the
legacy software.

Hardware Mapping
Sampling rates, input ranges, and acquisition behavior were modified to mirror the original unit.

This created a seamless bridge between modern acquisition hardware and decades-old control software.

REsuLTs IN THE FIELD

WHAT THE CUSTOMER GAINED
Multiple GaGe-based systems were deployed : -
successfully into operational use. » Modern solid-state digitizer hardware

* No CRT-based components

The customer reported long-term reliability with no « Reduced maintenance burden

need for routine calibration cycles previously required
by the legacy digitizer.

* Long-term serviceability

« Full legacy software compatibility
Instead, calibration integrity is verified using the « Continued use of existing procedures
customer’s existing pre-test validation routine before + Rugged deployment platform

each LRU certification cycle. GaGe digitizer units are
only removed from service if they fail that built-in
verification process.

« Faster supportability for future upgrades

These upgraded systems have remained in service for years and have supported the testing of thousands of LRUs.
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MODERNIZING LEGACY MILITARY AVIONICS TEST SYSTEMS

WHY GAGE DiGgITIZERS WERE THE RIGHT FIT

GaGe high-speed digitizers are well suited for modernization programs because they combine:

* High-performance waveform capture  Programmable architecture
« Long product lifecycle support * PCle-based integration flexibility
« Custom software control options * Reliable solid-state operation

» Compatibility with automated test systems

CONCLUSION

Legacy military test systems often remain mission-critical long after their original hardware becomes obsolete.
Replacing a failed instrument is rarely about adding new features—it is about preserving trusted workflows while
eliminating support risk.

By integrating a programmable GaGe high-speed digitizer into the customer’s avionics LRU test platform, the ob-
solete 1980s digitizer was replaced with a modern, reliable, and supportable solution that behaved exactly like the

original.

The result was a low-risk modernization strategy that extended the life of a proven test system, reduced mainte-
nance demands, and ensured continued readiness for thousands of mission-critical avionics components.

For aerospace and defense organizations facing similar legacy test challenges, GaGe digitizers offer a powerful way
to modernize without starting over.

Learn more about GaGe digitizers at Vitrek.com, or e-mail info@vitrek.com to request a free application review.

MODERNIZATION BENEFITS AT A GLANCE

LEGACY SYSTEM CHALLENGE EE GAGE DIGITIZER UPGRADE () OPERATIONAL BENEFIT

A . Modern solid-state GaGe Long-term reliability
Obsolete 19803 box digitizer — digitizer platform - and supportability
R . 3 Verification through existing 3 Reduced downtime and
X Frequent calibration recuiraments pre-test procedure lower maintenance costs
Aging CRT-based acquisition technolo 3 Contemporary digital acquisition 3 ,\ Improved stability and
9ing edacq oy hardware consistent performance
* Risk of unavailable replacement parts —> ﬁ::‘;i’n:rzrsg::;?nn — O\Q Reduced lifecycle risk
- . Full backward compatibility
<
- Dependence on legacy software — Custom LabVIEW emulation layer —_ l:/ preserved
- 3 Same GPIB text command 3 No operator retraining or
(= Exsting GPIB command structure protocol maintained = soft\:l’are rewrite 9
— i i
Standalone legacy instrument chassis ~—> :3‘ t:ggfatijganckmount PC — (==l g::?;i;:ﬁ?::gg::snd
= Potential disruption to . Continued testing without
- -
LRU certification process ? Seamless drop-in replacement ? workflow changes
O 5 Reliable unattended 3 Improved efficiency in
(e Manual support burden headless operation daily operations
2 - - Programmable digitizer > Easier upgrades and
H fl | —_— — 7
IIUU[I. Kimied hture fiexioiy architecture i expansion moving forward

LINE lower maintenance, and a sustainable path forward for continued LRU testing.

/ BOTTOM By replacing only the obsolete digitizer—not the entire test system—the customer
O preserved a proven avionics certification platform while gaining modern reliability,
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