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Introduction

1.1. Document Overview

This document is the equipment specification for both the Arm-Mounted and Bulkhead-Mounted 10.4” Touchscreen Display, 2703-1-X.   This document provides: 

(1) technical description, 

(2) electrical and mechanical data, and 

(3) connector and cabling information.

1.2. Product Overview

The 10.4” Touchscreen Display is a Line Replacement Unit (LRU) designed for installation and use on General Aviation (GA) and Air Transport (AT) aircraft.  The product is also designed for use with the Airshow 21 CMS-one Cabin Management System and the CES (Cabin Entertainment System).

The 10.4” Touchscreen Display features a resistive touch screen with a software re-configurable graphical interface for controlling various aircraft cabin functions as well as video viewing.  The 10.4” Touchscreen Display comes in two configurations: 
· Arm-Mount (2703-1-1), with a selection of arm lengths and post heights

· Bulkhead Mount (2703-1-2).  

The Touchscreen Display is designed to meet applicable aircraft environmental requirements per RTCA/DO-160D. Operational voltage shall be +28VDC.  The size, video input types, mounting methods and key parameters for the display are summarized in Table 1 below. 



Table 1 – Display Matrix

	Display Size (Inches)
	Analog Input
	CMS-two Input
	RGB

Input
	Touch Screen 
	Bulkhead Mount
	Retract Mount
	ARM Mount
	Resolution Pixels     

(H X V )
	Max Power (watts)

	10.4
	Y
	N
	N
	Y
	Y
	N
	Y
	1024x768
	58


2. Applicable Documents

OL-2703-1
Mechanical Outline Drawing for 10.4” Touchscreen Display, Arm-Mounted and Bulkhead-Mounted
962600
CMS-two Installation Manual

IM-2000-01
CMS-one Installation Manual

IMM-2703-01
10.4” Touchscreen Display Installation Manual

Technical Description

2.1. Video Input

The Touchscreen Display can receive video input from Composite (NTSC, PAL, SECAM) and S-Video sources.  The Touchscreen Display can also receive digitally encoded MPEG-2 video over the Ethernet interface.  


Switching between Composite, S-Video and digital video is accomplished using the touch screen display.  The default input video may be defined by the customer and modified via the touch screen or the front panel.  
An interface for external computers is not provided. 

2.2. CMS-one Interface 

The CMS-one interface is provided on the Touchscreen Displays.  However, unlike many other CMS-one switch panels and controllers, the 10.4” Touchscreen Displays do not have rotary switches for setting the MDSB (Multi-Drop Secondary Bus) address.  The address is set during installation via the touchscreen, and is intelligently reconfigured in-system.

Touchscreen Displays are thus designed to be hot-swappable – that is, any Touchscreen Display may be installed at any seat position in the aircraft cabin.  Furthermore, the 10.4” and 8.4” Touchscreen Displays are interchangeable.  (Please refer to SPC-2704-1 for more information on the 8.4” Touchscreen Displays.)
2.3. CES Ethernet Interface

An Ethernet interface is provided for communication with the CES system and reception of MPEG2-decoded video.
2.4. Arm Assembly
The customer may select from three standard arm lengths: TBD.  The customer may also select from three standard post heights: TBD.  The post is detachable from the base receptacle, allowing the display and arm to be hot-swappable.  The same arm may be used for both left- and right-mount, provided that the display is properly attached to the arm.

The arm has a full swing of 180º around the base receptacle.  The display itself has a forward tilt of 10º, backward tilt of 30º, and can rotate +/-135º from its center position.  (The display is in center position when it is facing the base receptacle.)  Figure 1 illustrates the tilt and rotation of the Arm-Mounted Touchscreen Display.  
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Figure 1 – Arm-Mounted Touchscreen Display Angles of Rotation and Tilt 

2.5. Graphical User Interface

The basic GUI (Graphical User Interface) contains a set of menu options and controls, along with a window for viewing video and diagnostic information.  The video window may also be expanded to full-screen.  Figure 2 shows a typical GUI.  
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Figure 2 – GUI Interface

2.6. Software Re-Configurable

The GUI and display functions may be reconfigured and reloaded in the field in one of several ways:

(1) from a compact flash interface on the inside bottom panel of the unit, 
(2) downloaded from the CMS-one system over the MDSB,
(3) or over the Ethernet bus from the CES system.
2.7. On-Screen Display
There is a multi-level OSD (on-screen display) menu access, which includes a full technician access level for initial display configuration setup, and an end user access level for picture adjustments including hue, color, brightness, etc.
The OSD may be accessed through the touch screen display.  The OSD may also be accessed with the Front Panel on the Arm-Mount Touchscreen Displays.
2.8. Front Panel (Arm-Mounted Touchscreen Displays only)
A set of buttons exist on the front side of the Arm-Mounted Touchscreen Display, as shown below in Figure 3, to access the On-Screen Display (OSD).  
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Figure 3 – Front Panel Button Definition

Bulkhead-Mount Touchscreen Displays do not have Front Panel Controls.  
2.9. Power Input


The Display operates from +18VDC up to +36VDC.

The internal power supply provides power to the Display in such a way that a 200ms interruption in aircraft power will not require a system reset.  The power hold up maintains the Display’s state(s) during the transient with the exception of the backlighting which will recover after the transient automatically.    

If a power interruption occurs for more than 200ms, the display resets itself automatically upon power up and returns to normal operation.  

2.10. Heat Dissipation

The display uses heat conduction and forced air convection heat transfer to dissipate heat generated.  Two temperature sensors will automatically turn on built-in fans when temperature rises above a specified level.  The Bulkhead-Mount Touchscreen Display is capable of flush-mounting against a bulkhead without overheating provided the top and bottom ventilation holes have a 2” minimum clearance to allow adequate air circulation.    
2.11. Stowage Sensor (‘In-Seat’ Arm-Mounted Touchscreen Displays only)
A stowage sensor will automatically shut off the Arm-Mounted Touchscreen Display when the display is placed in its stowed position.  Sensor mechanism and position: TBD. 
2.12. Touch Screen

2.12.1. Characteristics

The Touchscreen Displays feature a touch screen polarized to that of the LCD to allow the greatest amount of light transmission – approximately 75%.  The touch screen also has an anti-reflection rating of less than 3% to insure readability in high ambient light conditions. 

2.12.2. Calibration

The touch screen will be pre-calibrated at Airshow.  

2.12.3. Touch Screen Treatments

The touch may use a transparent conductive coating to reduce electro-magnetic emissions (EMI) to the levels compliant with specified DO-160D requirements.  If used, the EMI shield shall be designed to control reflectance to no greater than 1.5% through the use of refractive index matching.  Surface finish shall be specified to balance specular and diffuse components of reflectance.  
2.13. LCD Characteristics 

2.13.1. Display Viewing Angle 

Viewing angle is defined as the angle relative to the display normal at which a 10:1 contrast ratio limit is reached.  There is no grayscale inversion over the specified viewing angle. 

Horizontal Viewing Angle
The display viewing angle is ±60° horizontally.

Vertical Viewing Angle
The display viewing angle is 45° up and 60° down.  

2.13.2. Contrast 
The Contrast Ratio (CR), is the ratio of display maximum commanded white luminance to the minimum commanded black luminance measured at screen center normal to the display. The CR is typically 300:1.
2.13.3. Pixel Resolution

The native LCD pixel resolution is 1024 x 768 with a 4:3 aspect ratio. The video processing in the display contains adequate video memory to match the LCD pixel resolution such that video quality is clear and free from any sampling artifacts. 

2.13.4. Number of Colors

The LCD is capable of rendering 262,144 colors.

2.13.5. LCD Response Time

The LCD has a maximum response time of 55ms at room temperature.  Motion video scenes appear sharp and clear without objectionable lag or streaking.


2.13.6. Display Luminance and Backlight Characteristics

The LCD has a typical white luminance of 300 cd/m2.  The LCD manufacturer specifies that the backlight unit has a typical operating life of TBD hours at 25(C, ground operation. 
Specifications

2.14. Mechanical Specifications

2.14.1. Weight

2.14.1.1. Display Only TBD
2.14.1.2. Arm Assembly TBD
2.14.1.3. Base Receptacle TBD
2.14.2. Dimensions:  See Section 6, Mechanical Outline for dimensional information

2.14.3. Interface: See Section 5, Connector Pin Outs for cabling and connectors

2.15. Electrical Specifications:

2.15.1. Power Requirements:

· Voltage input range for DC operation +16VDC to +36VDC

· Nominal voltages:  +28VDC.

· Maximum power: 58W
· Transient voltage protected (refer to Table 2 for environmental categories).

2.15.2. Circuit Breaker
The Touchscreen Display contains an electronic circuit breaker which will disconnect input power when current exceeds the maximum rated value.  The electronic circuit breaker will reset upon the next power up.

A fuse also exists as a secondary source of protection.
2.15.3. LCD Performance

Screen Resolution (pixels):

1024 (w) X 768 (h)

Display Viewing Area (inches):

8.3 x 6.2
Horizontal Viewing Angle (CR>10):
±60°
Vertical Viewing Angle (CR>10):

45° up; 60° down
Contrast Ratio:                  

300:1

Backlight Lamp Life:        

TBD
Screen Brightness:             

300cd/m2
2.15.4. Video Input Signals
Video Standards Supported:
NTSC / PAL / SECAM Composite, S-Video (Y/C)
Input Impedance:                   
75 ohms

Video Input Signal:                  
1V P-P ( 0.25V for single-ended signals 

Graphic Standards supported:
QVGA (320x240) – UXGA (1600x1200)

Digital Video Input:                
MPEG-2 encoded 
2.16. Environmental Requirements

The Touchscreen Display is designed to meet the DO-160D Environmental and Electrical EMI requirements shown in Table 2.


                       Table 2 – Environmental and Electrical Requirements

	TEST
	DO-160D

Section
	Category
	Limitations

	Temperature 

Ground survival low temp 

Low operating temp

High operating temp

Short time operating high temp

Ground survival high temp
	4.0
	A1
	-55(C   

-15(C      Note 1

+55(C     Note 1

+70(C

+85(C


	Altitude
	4.0
	A1
	15,000 ft  - Note 2

	Decompression
	4.0
	A1
	55,000 ft  - Note 2

	Overpressure
	4.0
	A1
	-15,000 ft

	Temperature Variation
	5.0
	C
	2(C per minute

	Humidity
	6.0
	A
	Standard humidity environment
85% RH – 48 hours

	Operational Shock 
& Crash Safety
	7.0
	B
	

	Vibration
	8.0
	S(B)
	

	Explosion-Proofness
	9.0
	X
	Not applicable

	Water-Proofness
	10.0
	X
	Drip Proof

	Fluids Susceptibility
	11.0
	X
	Not applicable

	Sand and Dust
	12.0
	X
	Not applicable

	Fungus Resistance
	13.0
	X
	Not applicable

	Salt Spray
	14.0
	X
	Not applicable

	Magnetic Effect
	15.0
	A
	0.18 Gauss from 0.3 to 1 meters

	Power Input
	16.0
	A
	Note 3

	Voltage Spikes
	17.0
	A
	Note 3



Table 2 – Environmental and Electrical Requirements (continued)
	TEST
	DO-160D

Section
	Category
	Limitations

	Audio Frequency Conducted, Power Inputs
	18.0
	Z
	Note 3

	Induced Signal Susceptibility
	19.0
	Z
	Note 3

	Radio Frequency Susceptibility, Radiated and Conducted
	20.0
	T
	Note 3

	Emission of Radio Frequency Energy
	21.0
	         B       .          
	 

	Lightning Induced Transient Susceptibility
	22.0
	X
	Not applicable: If requested by customer, see note 4.

	Lightning Direct Effects
	23.0
	X
	Not applicable

	Icing
	24.0
	X
	Not applicable

	Electrostatic Discharge (ESD)
	25.0
	A
	



Note 1: Unit under test may exhibit reduced brightness and image performance outside of 5(C to 40(C temperature range. 
Note 2: Arcing without destruction is acceptable. 
Note 3: Unit under test may reset and/or exhibit video noise during test as long as permanent failure is not precipitated and no hazard such as smoke, fire, or EMI is created.  Unit must exhibit normal performance after application of tests without requiring a manual reset.
Note 4: Unit under test may fail as long as no hazard such as smoke, fire, or EMI is created. 


2.17. Maintainability

2.17.1. Regular Maintenance

No regular scheduled maintenance is required for the Touchscreen Display.

2.17.2. Maintenance Tools

No special tools are necessary to remove or install the Touchscreen Display.
2.18. Software Documentation

Unless otherwise specified, all software documentation will be to RCTA/DO-178B, level E (non-essential). 

3. Connector Pinouts 

3.1. Interface Connector J1

For Bulkhead-Mount Touchscreen Displays, this connector is located on the bottom edge of the display unit.    

For Arm-Mount Touchscreen Displays, this connector is located on the base receptacle.


The connector is the same 60-pin plug for both mounting configurations with the following pinouts. 



Table 3 – Interface Connector J1
	Connector
	Pin
	Function
	Notes

	J1
	1
	28V RTN
	

	J1
	2
	28V RTN
	

	J1
	3
	28V RTN
	

	J1
	4
	28V IN
	

	J1
	5
	28V IN
	

	J1
	6
	28V IN
	

	J1
	7
	NC
	1

	J1
	8
	NC
	1

	J1
	9
	RESERVED
	2

	J1
	10
	RESERVED
	2

	J1
	11
	RESERVED
	2

	J1
	12
	RESERVED
	2

	J1
	13
	RESERVED
	2

	J1
	14
	NC
	1

	J1
	15
	FRAME
	

	J1
	16
	ETHERNET RX +
	

	J1
	17
	ETHERNET RX -
	

	J1
	18
	ETHERNET RX SHIELD
	

	J1
	19
	ETHERNET TX +
	

	J1
	20
	ETHERNET TX - 
	

	J1
	21
	ETHERNET TX SHIELD
	

	J1
	22
	DATA NOT A IN
	

	J1
	23
	DATA A IN
	

	J1
	24
	DATA NOT A IN
	

	J1
	25
	DATA A IN
	

	J1
	26
	MDSB SHIELD
	

	J1
	27
	DATA NOT B IN
	

	J1
	28
	DATA B IN
	

	J1
	29
	DATA NOT B IN
	

	J1
	30
	DATA B IN
	

	J1
	31
	MDSB SHIELD
	

	J1
	32
	USB +
	

	J1
	33
	USB - 
	

	J1
	34
	USB SHIELD
	





Table 3 – Interface Connector J1 (continued)
	Connector
	Pin
	Function
	Notes

	J1
	35
	RESERVED
	2

	J1
	36
	RESERVED
	2

	J1
	37
	RESERVED
	2

	J1
	38
	RESERVED
	2

	J1
	39
	RESERVED
	2

	J1
	40
	RESERVED
	2

	J1
	41
	S-VIDEO SHIELD
	

	J1
	42
	S-VIDEO C
	

	J1
	43
	S-VIDEO C RTN
	

	J1
	44
	S-VIDEO Y
	

	J1
	45
	S-VIDEO Y RTN
	

	J1
	46
	CVBS SHIELD
	

	J1
	47
	CVBS
	

	J1
	48
	CVBS RTN
	

	J1
	49
	FRAME 
	

	J1
	50
	RESERVED
	2

	J1
	51
	NC
	1

	J1
	52
	NC
	1

	J1
	53
	NC
	1

	J1
	54
	NC
	1

	J1
	55
	RESERVED
	2

	J1
	56
	RESERVED
	2

	J1
	57
	RESERVED
	2

	J1
	58
	RESERVED
	2

	J1
	59
	RESERVED
	2

	J1
	60
	RESERVED
	2



Note 1: NC = No Connect.

Note 2: RESERVED = Do Not Connect.  

4. Mechanical Outline

All dimensions below are in inches.
4.1. 10.4” Touchscreen Display, Bulkhead-Mounted
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4.2. 10.4” Touchscreen Display, Arm-Mounted
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4.2.1. Arm Assembly Dimensions TBD.
5. Application Information

5.1. Cabling and Connectors

5.1.1. For the aircraft environment, care must be taken in the selection of cabling.  The cabling must be flame retardant, rated for the correct loading and matched to the interconnect.

5.1.2. Suggested Mating Connector (equivalent connectors and accessories may be used):

J1:
Molex 70928-0002
5.2. Required Accessories

5.2.1. Bulkhead-Mounted Touchscreen Displays

No accessories are required for operation.
5.2.2. Arm-Mounted Touchscreen Displays


The Arm-Mounted Touchscreen Displays are shipped with the display unit assembled to the arm assembly.  A Base Receptacle is required for aircraft installation.  Part # 2709-1-X, (where X is TBD).  
No other accessories are required for operation.
5.3. Thermal Considerations of Mounting

The Bulkhead-Mounted Touchscreen Display can be mounted flush against a bulkhead without overheating provided the top and bottom ventilation holes have a 2” minimum clearance to allow adequate air circulation.  
5.4. Installation Instructions

Refer to IMM-2703-01 Installation Manual for mechanical and electrical installation information.

5.5. Cleaning

The touchscreen surface may be cleaned with a gentle cleaning solution containing ammonia, such as Windex, or isopropyl alcohol.  Also use a soft lint free cloth without applying excessive pressure.
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