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TSO Authorization of Airborne Multipurpose Electronic Displays
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Abstract

Civilian aircraft industry, even if the superior performance of the product in order to ensure the safety of
aircraft navigation safety requirements necessary for compliance does not receive a legally recognized can not
be used in aircraft characteristics. These are applied in a variety of safety in avionics for navigation of civil
aircraft certification standards for the technology is implemented. KTSO-C113 aircraft for the purpose of
electronic display technology to authenticate standard contains minimum performance standards. Standard design
and manufacturing technology for type approval means approval by mounting the aircraft in order to use a
separate approval is required. Through this paper, multi-display technology standards for aircraft type
certification approval system and demonstrate compliance with the requirements for the certification practices
introduced are presented.

Key words : KTSO-C113, Aircraft navigation safety requirements , Minimum performance standards, MFD,
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3. General Standards

3.1 Material Al
3.2 Workmanship ZAL
3.3 Compatibility of Components 24
3.4 Interchangeability 24
3.5 Accessibility of Controls 7|}
3.6 Self-test Capability ANE
3.7 Effect of tests R
3.8.1Malfunction Indication Al
3.9.Fail Safe Provision Bl
3.10 Multiple Mode Indications Al
3.11.6 Integral Lighting A
3.12 Resistance to Dust and Moisture Ald
3.13 Mechanical Hazard System _—
Protection e
3.14 Fire Resistance 24
3.15 Supplemental Heating/Cooling A

T8 2. SAE AS 8034 AMs EE

3.

Fig. 2. SAE AS 8034 Minimun Performance

Standards of Chapter 3.

4. Minimum Performance Standards Under Standard Conditions

4.1 Equipment Functions and Mechanical Operation A
4.2. Viewing Characteristics A
4.2.1 Viewing Angle N8
4.2.2 Symbol Alignment N#
4.2.3 Position Accuracy N
4.2.4 Drift el
4.2.5 Line Width e
4.2.7 Flicker AE
4.2.8 Symbol Quality D
4.2,8.1 Matrix Anomalies el
4.2,8.2 Symbol Motion MNE
4.2.9 Crosstalk el
4.2.10 Image Retention AE
4.2.11 Defects L
4.2.11.1 Failed-On Row/Columns{Matrix Display) E]
4.2.11.2 Failed- Off Row/Columns(Matrix Display) AE
4.2.11.3 Element Failures E
4,2,11,4 Defect Service Limits M
4.3.1 Ambient Hlumination Characteristics el
4.3.2 Luminance Characteristics el
4.3.2.1 Manual Luminance Control ANE
4.3.2.3 Luminance Tracking AE
4.3.2.4 Luminance Uniformity e
4.3.3 Luminance and Color Discrimil el
4.3.4.1 Color Uniformity el
4.5.1.1 Maximum Luminance, Transmissive Displays A
4.5.1.2 Minimum Luminance L]
4.5.1.3 Design Eye Position Viewing Envelope Luminance Uniformity g
4.5.1.4 Viewing Envelope L e Uniformity A
4.5.2 Contrast Ratio e
4.5.2.1 Dark Ambient Contrast Ratio el
4.5.2.2 High Ambient Contrast Ratio e
4.5.3 Viewing Envelope Color Tol e A#
4.5.4 Gray Scale e
4.5.5 Specular Reflections L]
4.5.6 Inactivated Segments el
4.5.7 Response Time 2
4.6.1 Start-up e
4.6.1.1 Power Transient Recovery N
4.6.2 Lag Time ]
4.6.3 Data Update A

T8l 3. SAE AS 8034 M5 EF 4% .
Fig. 3. SAE AS 8034 Minimun Performance

Standards of Chapter 4.
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Conditions

5.1 Requirements N
5.2 Display Characteristics -

Symbol Position Accuracy(External) AN
Display Drift e
Display Line Width Al
Display Jitter AN
Display Flicker ANE
Symbol Quality ANE
5.1.2 Luminance NE
5.1.4 Color Registration Mg
5.1.5 Response Time N
5.1.6 Mechanical Operation NE
5.2 Definition of Terms AN
5.3 Conditions of Tests NE
5.4 Temperature and Altitude Tests (Section 4.0,D0-160D/ED-14D) AE
5.4.1 Low-Temperature Test ME
5.4.2 High Temperature Test AN
5.4.3 Altitude Test Ajsl
5.5 Temperature Variation Test (Section 5.0,00-160D/ED-14D) NE
5.6 Humidity Test(Section 6.0,00-160D/ED-14D) ]
5.7 Shock Test (Section 7.0,D0-160D/ED-14D) e
5.8 Vibration Tests (Section 8.0,D0-160D/ED-14D) NE
5.10 Waterproofness Test (When Required) (Section 10.0,00- A=
5.15 Magnetic Effect Test (Section 15.0,00-160D/ED-14D) MNE
5.16 Power Input test (Section 16.0,00-160D/ED-14D) NE
5.17 Voltage Spike Conducted Test(Section 17.0,00-160D/ED-14D) e
5.18 Audio Frequency Conducted Susceptibility Test (Section e
5.19 Induced Signal Susceptibility Test (Section 19.0,00-160D/ED- 2
5.20 Radio Frequency Susceptibility Test (Radiated and Conducted) e

5.21 Emission of Radio Frequency Energy Test (Section 21.0,D0-

=
o

5.22 Lightning Induced Transient Susceptibility (Section 22.0,D0-

5.25Electrostatic Discharge (ESD) (Section 25, DO-160D/ED-14D)

5.26 X-ray Radiation
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5.27 UV Radiation

5.28 Fogging (Hermetically Sealed or Desiccated Display Units Only)
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5.30 Dielectric Test
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Table 1. Demonstrate compliance with the design
information technology for data review

| HEgE HE U
1 =x SR fE4 2 A8 PE

2 A A

| e g 8749
494 4%

A% R Az 8727 %S
Slg Zzke] AN Wg

a4 A

5 AN

7 A E U 3 H A




A9z,

2~ Z
old, HEY

4-3-1-2 M % 4

Az 4t B e
2 e 5 A

sgolm & 29 e A
g st

34 #2559

AEE B8 Az e
HEE A

AZps) B EA) te 4

E 2 M Y 4ame dE U8

=

Table 2. Content of production and manufacturing
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Table 4. Performance test main topic
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~Multiple mode Indications
-Lag Time

~Manual Luminance Control
~Luminance Tracking
-Data Update i
-Luminance and Color
Discrimination
-Symbol Quality
-Matrix Anomalies
-Symbol Motion
-Response Time
-Symbol Alignment
—Position Accuracy
-Flicker

~Drift

Defect A1¥
—Defects
~Failed-On
Row/Columns
~Failed-Off
Row/Columns
-Element Failures

EUEET] Spectioradomater

uu] A

-Contrast Ratio

-Dark Ambient Contrast
Ratio

b&Edol Ad (HFB)
~Luminance and Color
Discrimination

-Symbol Quality

-Matrix Anomalies
-Symbol Motion
-Response Time

-Symbol Alignment
-Position Accuracy
~Flicker

diulyl (el F3)
-High Ambient
Contrast  Ratio

I=5A

-Luminance
Characteristics

-Maximum Luminance,
Transmissive
Displays

~Minimum Luminance

Alokzt (&) A8
-Viewing Angle

—Integral Lighting

3 | -Viewing Angle

-Viewing Envelope
-Ambient Nlumination
Characteristics

A=FYA
~Luminance Uniformity
-Design Eye Position
Viewing Envelope
Luminance Uniformity
-Viewing Envelope
Luminance Uniformity

Aok ER1(E) %) A1d
-Viewing Angle

—Integral Lighting
-Viewing Angle

-Viewing Envelope
-Ambient [lumination

Characteristics

10

A 7dR NE

~Color Uniformity

1

VE Color Tolerance
-Viewing Envelope
Color Tolerance
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B -Crosstalk
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13
Image Retention

Gray Scale A8
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Line Width A%
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Table 5. Environmental test main topic
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-DO-160F "Section 4.
Temperature and
Altitude, Category B4
- Operating low

Temperature :-35C = y
—Short-Time Operating it s
Low Temperature :-35C, NN

30min

-Ground Survival Low
Temperature:=55C
T2A Y

-DO-160F "Section 4.
Temperature and
Altitude; Category B4
- Operating low

2 Temperature :55C
-Short-Time Operating s
Low Temperature :65C , | .|/ |-
30min ! V-4

-Ground Survival Low T

Temperature:85C
IZA Y

-DO-160F "Section 4.
Temperature and
Altitude, Category B4

3 | T e R o
-Altitude 25000 ft | ‘
(7,620m) -
2xW3 Ad
-DO-160F Section b.

Temperature variation
4 | Category B

~&EMEE 45T/ min

FEANF

-DO-160F Figure 6-2
“Category B - Severe
Humidity Environment

Test” .
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-DO-160F 7.2.
“Operational
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XY, Z Sl viste]
A1E

Crash Safety A8
-DO-160F 7.3. “Crash
Safety” Category B
-X,Y,Z Sl dia}e]
A&

FESA ANE
-DO-160F-DO-160F  7.3.
“Crash Safety”

Category B

AFANE
-DO-160F  "Section 8.
Vibration; Category R

-X,Y,Z &9 thsl
A

-Standard Random
Vibration Test Curve

-Robust Random Vibration
Test Curve(B12)
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WA g

-DO-160F  "Section 10.
Waterproofness;  Category
W
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Table 6. EMI test main topic

H2Ag 872D

Sl
(SAE ASB034A)
Magnetic Effect Test
-DO-160F  "Section 15.
Magnetic Effect; Category
A
1

~Magnetic Effect

0.3m < distance < 1.0m
-Equivalent Deflection
Angle(De) < 06°

Power Input Test
2 | -DO-160F  "Section 16.
Power Input; Category B

Voltage Spike Conducted
Susceptibility Test

3
-DO-160F  "Section 17. T
Voltage Spike, |l
Audio Frequency
conducted Susceptibility
Test

4 | -DO-160F  "Section 18.
Audio Frequency

Conducted Susceptibility
Power Inputs; Category B
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Radio Frequency
Susceptibility Test
-DO-160F  "Section  20.
Radio Frequency
5 | Susceptibility (Radiated
and Conducted)
Category W
Emission of Radio
Frequency Energy Test
-DO-160F  "Section 21.
Emission of Radio
6 | Frequency Energy |
Category M
-CE Test
-RE Test
Lightning Induced
Transient Susceptibility
-DO-160F  "Section 22.
Lightning Induced
7 Transient Susceptibilit
y1 Category A2E3X
-Pin Test
—Cable Bundle test
Electrostatic Discharge
(ESD) Test
8 .
-DO-160F  "Section 25.
Electrostatic Discharge
(ESD); Category A
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m] 2A 72| (Organizational Management)

m] A7 &2 (Design Control)

W AZEYojEFARZ (S/W Quality Assurance)
) A|ZE4 (Manufacturing Process)

A% R 55 A A% A 9 A%

Manufacturing Control)
T R AClA 1 BIAAA
- 5AH EA9 /A

A #2] (Supplier Control)
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