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DESIGN OBJECTIVES FOR CRT DISPLAYS FOR PART 23 AIRCRAFT

1. SCOPE:

1.1 This SAE Aerospace Recommended Practice (ARP) is intended as a guide toward
standard practice and is subject to change to keep pace with experience and
technical advances. This report provides additional quantitative
information pertinent to AS8034.

1.2 This ARP recommends display system performance criteria for direct view
cathode-ray-tube (CRT) instrumentation on the flight deck of all aircraft
subject to Part 23 certification.

1.3 This ARP covers CRT electronic display devices, both single color and
multicolor, and is applicable to the following types of displays.

Type I: Flight and Navigation Displays

Type II: Engine, Systems and Warning Displays
Type III: Control Displays

2. REFERENCES:

The following documents are referenced for guidance: <(See Appendix I - How
to Order Documents).

2.1 Regulations:
FAR Part 23/BCAR Part 23

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is
entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2008 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://www.sae.org
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2.2 SAE Documents:

ARP268G Location and Actuation of Flight Deck Controls for Transport
Aircraft

AS425C Nomenclature and Abbreviations, Flight Deck Area

ARP450D Flight Deck Visual, Audible and Tactile Signal

ARP571C Flight Deck Controls and Displays for Communication and Navigation
Equipment for Transport Aircraft

ARP1068B  Flight Deck Instrumentation, Display Criteria and Associated
Controls for Transport Aircraft

AIR1093 Numeral, Letter and Symbol Dimensions for Aircraft Instrument
Displays

ARP1161 Crew Station Lighting - Commercial Aircraft

ARP1782 Photometric and Colorimetric Measurement Procedures for Direct
View CRT Display Systems

ARP1874 Design Objectives for CRT Displays for Part 25 (Transport)
Aircraft

AMS 2521A Reflection Reducing Coatings for Instrument Glasses

ARP4032 Human Engineering Considerations in the Application of Color
Electronic Aircraft Displays

AS8034 Minimum Performance Standard for Airborne Multipurpose Electronic
Displays

2.3 Other:
Supplement No. 2 Color Difference Equations - Psychometric
to CIE Publication Color Terms

No. 15 Recommendations
on Uniform Color Spaces

RTCA DO-160B/EUROCAE ED-14B Environmental Conditions and Test

Procedures for Airborne Equipment

RTCA DO-178A/EUROCAE ED-12A Software Considerations in Airborne

EIA RS-501

EIA RS-502

EIA RS-503

uUL1418

Systems and Equipment Certification

Recommended Practice for Measurement of
X-Radiation from Raster Scanned Direct
View Display Cathode-Ray Tubes

Recommended Practice for Measurement of
X-Radiation from Non-Raster-Scanned Direct
View Cathode-Ray Tubes

Recommended Practice for Measurement of
X-Radiation from Direct View Display
Cathode Ray Tubes

Implosion Protected Cathode Ray Tubes for
Television Type Appliances, Third Edition
Revised October 3, 1983
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GENERAL REQUIREMENTS:

3.1 Equipment Functions: The design objective for flight deck displays as set
forth in ARP1068B are applicable to these CRT displays unless they are
superseded by or conflict with the recommendations of this ARP.

3.2 Environmental Conditions: The detailed performance requirements specified
in Section 4 shall apply for the applicable environmental conditions.

3.3 Implosion Protection: The display unit shall be designed and constructed so
that no CRT implosion occurs when the unit is operated over the range of
normal and abnormal conditions, and that in the extremely abnormal event of
a CRT implosion, no incapacitation of the flight crew or adjacent equipment
results.

The display unit shall be tested for endurance under conditions of pressure
and temperature levels and variations in both normal and abnormal operating
conditions (including overpressure and decompression) specified by the
appropriate categories of DO-160B.

To verify the display unit performance in the event of an implosion, the
unit shall meet the requirements defined in UL-1418, 15.1 and 15.1A when
tested in accordance with UL-1418, 15.4 (thermal-shock), 15.6 (high-energy
impact), and 15.7 (missile impact). The wetting of 15.4 shall be extended
to include Tiquid nitrogen. Zone I shall be extended to surround the unit.

3.4 Smoke and Toxicity: A1l materials used shall not liberate gases or fumes
that are detrimental to performance of the aircraft or to performance or
health of personnel.

3.5 Malfunction Indication: Means must be provided to indicate malfunctions or
failures to the appropriate crew member in a positive manner (ARP1068B 5.2).

3.6 Definitions: 'Definitions shall be in accordance with AS425C and as noted in
the glossary of terms defined in Section 5.

4. DETAIL REQUIREMENTS:

4.1 Display Physical Characteristics:

4.1.1 Useful Screen: Equipment should provide the maximum active viewing area
consistent with the limitations of unit outline and required features
(controls, handles, etc.).




