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1 Scope

This specification establishes the performance requirements for the Force XXI Battle Command Brigade-and-Below (FBCB2) Appliqué+ V4 Computer, AN/UYK-128(V).

The Appliqué+ V4 Computer is a subsystem within the FBCB2, which is applied to tactical ground vehicles, and weapons platforms to provide Situational Awareness (SA) and Command and Control (C2) at the lowest levels of army tactical forces.  The system includes the Appliqué+ V4 Computer, interconnecting cables, and an installation kit appropriate to the host vehicle type, as well as external equipment such as radios.

The Appliqué+ V4 Computer shall be capable of continuous operation over the full set of environmental conditions specified.  Operational requirement exceptions for stressing environments are described in the appropriate paragraphs.

The Appliqué+ V4 Computer is comprised of the following four (4) Line Replaceable Units (LRUs): 

(1)  a Processor Unit (without the Removable Hard Disk Drive Cartridge); 

(2)  a Removable Hard Disk Drive Cartridge (RHDDC); 

(3)  a Display Unit with flat-panel color display and touch-screen input capability, with tethered-remote operating capability up to 25 feet; and a touchscreen stylus with tether; and 

(4) a Keyboard Unit with backlit keypad which connects to the Display Unit.  

The Appliqué+ V4 Computer subsystem shall be ruggedized and is intended for use in military operational environments.    Unless otherwise specified herein, the Appliqué V4 Computer shall provide its full performance, functionality and capabilities while operating over the entire –30 degrees F to +140 degrees F (-35 degrees C to +60 degrees C) environmental operating temperature range.  

The Appliqué+ V4 Computer shall meet the requirements of the FBCB2 Program when installed with an appropriate mounting kit in the designated platform environment in full and stand-alone “headless” applications.  

Due to electrical restrictions associated with the Universal Serial Bus, the Appliqué+ V4 Computer system requires that Processor Unit to Display Unit interface cables longer than 14 feet in length incorporate a Universal Serial Bus hub device into the cable.   The Processor Unit to Display Unit interface cable is not delivered/provided with the Appliqué+ V4 Computer but is part of the Appliqué+ Installation Kit.

Each supplier’s Processor Unit shall be capable of operating with any Display Unit and Keyboard Unit from any other supplier conforming to this specification. Also, each supplier’s Processor Unit shall be backwards compatible with all previously fielded Display Units and Keyboard Units, each supplier’s Display Unit shall be backwards compatible with all previously fielded Processor Units and Keyboard Units, and each supplier’s Keyboard Unit shall be backwards compatible with all previously fielded Processor Units and Display Units. 
Note:  Throughout this specification text shown in italics identifies requirements rationale or other background information, only.  Such text is not part of the formal Appliqué+ V4 Computer specification.
2 APPLICABLE DOCUMENTS

The following documents, of the exact issue shown, form a part of this specification to the extent specified herein.

2.1 Precedence of Specifications

If any conflict exists between the technical requirements of this specification and that of any specification, standard, drawing or publication forming a part of this specification, the requirements of this specification shall take precedence.

2.2 Government Documents

2.2.1 Specifications

	JVIF01011 
1 Feb 02
	FBCB2 Platform ICD V 3.5

	FBCB2-IK-0001
15 Apr 02
	FBCB2 Installation Kit Specification



	
	


2.2.2 Standards

	FED-STD-595B(1)
11 January 1994
	Color Used in Government Procurement

	MIL-STD-130K

15 January 2000
	Identification Marking of U.S. Military Property

	MIL-STD-188-114 A(1) 
13 December 1991
	Electrical Characteristics of Digital Interface Circuits

	MIL-STD-461E
20 August 1999
	Requirements for the Control of Electromagnetic Interference Characteristics of Subsystems and Equipment

	MIL-STD-810E Notice 1   9 February 1990
	Environmental Test Methods & Engineering Guidelines

	MIL-STD-1275B              20 November 1997
	Electrical Circuit 28 Volt DC Transient Characteristics for Military Vehicles

	MIL-STD-464
18 March 1997
	Electromagnetic Environmental Effects Requirements for Systems

	MIL-DTL-38999K(1)

17 December 1999

(For reference only)
	General Specification for Connector, Electrical Circular, Miniature, High Density Quick Disconnect (Bayonet, Threaded and Breech Coupling), Environment Resistant, Removable Crimp and Hermetic Solder Contacts

	MIL-C-46168D(3)

21 May 1993
	Coating, Aliphatic, Polyurethane, Chemical Agent Resistant

	MIL-HBDK-781A 

1 April 1996

(For reference only)


	Reliability Test Methods, Plans, and Environments for Engineering, Development, Qualification, and Production


2.2.3 Other Publications

	29CFR1910.1000
1 July 1996
	The Code of Federal Regulations, Title 29, Section 1910.1000, Labor

	49CFR173.185
1 October 1996
	Code of Federal Regulations, Title 49, Section 173.185, Transportation

	SEL Form 1183
20 September 1994
	System Safety Design Verification Checklist (CECOM Supplement 1 to AR 385‑16) 

	AR 70-38
15 September 1979
	Research, Development, Test and Evaluation of Materiel for Extreme Climatic Conditions

	FM3-5
17 November 1993
	NBC Decontamination

	MIL-HDBK-783
15 October 1990
	Chemical and Biological (CB) Contamination Avoidance and Decontamination

	IEEE Std C62.38-1994
24 April 1995
	IEEE Guide on Electrostatic Discharge (ESD): ESD Withstand Capability Evaluation Methods (for Electronic Equipment Subassemblies)

	IEC 1000-4-2

July 1999
	Electromagnetic Compatibility (EMC) –                                                                        Part 4:  Testing and Measurement Techniques –                                                                        Section 2:  ESD Immunity Test


2.2.4 Drawings

	PN 861865
	Assembly, CPU Lock

	PN 861869
	Keyboard Handle With Strain Relief

	PN 861871
	CPU Locking Bracket

	PN 881327
	Drawing: Cable, Harness Wiring Document, W2 Cable

	PN 872826
	CPU Isolation Kit Assembly

	PN 872843
	Display Locking Provisions

	PN 872845
	Keyboard Stowage Box, Version Three

	PN 872879
	Display Top Plate - RAM

	PN 881250
	Assembly, Top CPU Mounting Plate, Revision A


2.3 Non-Government Documents

	D3951-90 


	ASTM Standard Practice for Commercial Packaging

	ACPI, Revision 1.0b
February 2, 1999
	Advanced Configuration and Power Interface Specification, Intel Microsoft Toshiba

	EIA-422-B-94
13 April 1994
	Electrical Characteristics of Balanced Voltage Digital Interface Circuits

	EIA-423-A-78
December 1978
	Electrical Characteristics of Unbalanced Voltage Digital Interface Circuits

	EIA/TIA-232-E
10 July 1991
	Interface between Data Terminal Equipment and Data Communications Equipment Employing Serial Binary Data Interchange

	IEEE 802.3 - 2002
	Standard for Local Area Networks: Carrier Sense Multiple Access with Collision Detection (CSMA/CD) 10/100BASE-T

	IEEE Std 1394-1995
30 August 1996
	IEEE Standard for a High Performance Serial Bus

	USB HID V1.11, Final
27 June 2001
	Universal Serial Bus (USB) Device Class Definition for Human Interface Devices (HID) Firmware Specification

	USB Specification, 2.0
27 April 2000 
	Universal Serial Bus Specification Revision 2.0 

	VESA FPDM Version 1.0, May 15, 1998
	Flat Panel Display Measurement Standard Version 1.0, Video Electronic Standards Association


3 Requirements 

3.1 Applique+ V4 Computer System Definition 

A. The configuration of an installed Appliqué+ V4 Computer shall be compatible with Figure 3.1‑1  Applique+ V4 Computer Block Diagram. The Appliqué+ V4 Computer is contained in the dash-dotted box.  The Display Interface Cable and platform interface cables (shown in dashed lines) are components of the FBCB2 Installation Kit(s).  

B. The Appliqué+ V4 Computer Display Unit shall incorporate a 12” (nominal) diagonal screen and 8-Button Bezel Keypad in the form-factor of a 10” Display Unit.

C. Delete 

D. The mechanical configurations of the Processor Unit, Display Unit with 8-Button Bezel Keypad, and Keyboard Unit shall be compatible with the general requirements and dimensions of Figure 3.1‑2, Figure 3.1‑3, and Figure 3.1‑5, respectively.  Detailed physical requirements are further identified in Section 0 The “Headless” Processor Unit shall operate the same as in a full-up system (with DU and KU) when it is connected to an external power source via the J1 power connector and J4 is connected as described in the FBCB2 Platform ICD version 3.5, document number JVIF1011.   The fundamental difference in the “headless” mode is that the FBCB2 Display Unit and the Keyboard Unit are not included.  The PU and RHDDC in the “Headless” mode shall be an exact form, fit, and function duplicate of those described in section 3.2.1.1 and 3.2.1.5.  [The intent is to provide a common Processor Unit capable of being used in the full-up and “headless” mode]  

E. Physical Characteristics
.

F. Each Appliqué+ V4 Processor Unit shall be delivered with all COTS software licenses necessary to support operation of FBCB2 software Version 3.4, or later, on the V4 computer, including :

1. Operating System 7.0 (Red-Hat Linux version 7.2 or later),

2. Operating System 3.4 - 3.5 (Solaris ver. 2.8, or later),

3. HID software licenses (touchscreen, etc) and any hardware specific software driver licenses. 

G. The Processor Unit includes the capability to accept a GFE BB-388/U, or equivalent, internal backup battery.  This battery is not delivered/provided with the Appliqué+ V4 Computer.

H. The Appliqué+ V4 Processor Unit shall be operable in a Standalone or “Headless” mode.  See paragraphs 3.2.1.1.1 J and 3.2.1.6 for requirements. 
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Figure 3.1‑1  Applique+ V4 Computer Block Diagram
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Figure 3.1‑2  Processing Unit


[image: image3.wmf]CONTROLS AND INDICATORS

KEYBOARD

(J2)

PROCESSOR

(J1)

2.52"

1.56"

11.53"

9.30"

8-BUTTON BEZEL

KEYPAD where used

4.32”

1/4-20 x 0.5" (NOM)

GND Stud

E1

2.30"

CHAS

12.0" Nominal


Figure 3.1‑3  Display Unit with 12” Diagonal Screen and 8-Button Bezel Keypad

FIGURE DELETED

Figure 3.1‑4  Deleted
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Figure 3.1‑5  Keyboard Unit Configuration

Characteristics 

3.1.1 Performance Characteristics 

3.1.1.1 Processor Unit 

3.1.1.1.1 Central Processing Unit (CPU) 

A. The CPU shall utilize a microprocessor and support chipset compatible with the Intel x86 instruction set architecture. 

B. Processing performance of the CPU shall equal or exceed the performance of an Intel Pentium III processor clocked at 500 MHz.  

C. The microprocessor and support chipset architecture and configuration shall support an upgrade path, so that greater processing speed can be retrofitted into the Processor Unit at minimal or no incremental cost.

D. The architecture of the CPU shall use the Peripheral Component Interconnect (PCI) bus.  This standardized processor bus architecture  is a characteristic of computers that support execution of the FBCB2 software and operating system environment.  

E. The following devices shall use the PCI interface: 

1. Removable Hard Disk Drive controller; 

2. LAN controller 

F. The video graphics controller interface shall be PCI or Accelerated Graphics Port (AGP).

G. The video graphics controller and associated video graphics memory shall support a minimum of 256 colors (8 bits per pixel) at resolutions up to and including 1280 x 1024.  

H. Random Access Memory.  The CPU shall contain a minimum of 512 MB Random  

      Access Memory (RAM). 

I. The CPU shall contain a minimum of 256 kilobytes (kB) of Level 2 (L2) cache memory.  

J. The CPU shall store Basic Input-Output-System (BIOS) software in non-volatile memory which is programmable while in-circuit through an executable software program.  This will allow the BIOS to be updated without opening the case.  The BIOS shall be the same for the full-up and “headless” applications.  There shall be no  user selectable password capability for the BIOS. [Experience in Version 1 indicates a need to be able to update the BIOS, preferably without opening the unit so it can be done on-platform by maintainers, if necessary.  One maintenance approach is inserting a hard disk drive cartridge containing the appropriate BIOS update program.] 
K. Hardware configuration parameters which are set through the BIOS shall be stored in non-volatile memory or in CMOS memory which is battery-backed by an internal hold-up battery.  [Derived from ORD requirement for computer to store its configuration data.] 
L. The CPU must provide “PC Compatible” support registers, including time of day clock, as necessary to support Operating System (OS) software in accordance with paragraph 3.2.1.1.2 Operating System Support. 

M. The CPU’s time of day clock shall be battery-backed by an internal backup battery.

N. Design life of the internal backup battery shall be a minimum of three years. 

O. The BIOS shall support the Advanced Configuration Power Interface (ACPI).  

P. Reserved.  See paragraph 3.2.1.1.15.1  [Note:  this paragraph was added to the Performance spec to support cross reference to the Applique+ V4's CIPFS specification]

Q. Deleted.

R. Deleted.

S. Deleted.

3.1.1.1.2 Operating System Support/Software 

The Processor Unit shall function with and support the following operating systems/software: 

A. Windows NT version 4.0 or later; 

B. FBCB2 OS Versions 3.4-3.5 - Solaris X86 (UNIX) version 2.8 (Solaris 8), or later.  

C. Future FBCB2 OS Version 7.0 – Red-Hat Linux version 7.2, or later.

D. The Processor Unit shall function with and host the FBCB2 software, with a baseline operating capability as described in FBCB2 Software version 3.4 and 3.5.  Future software versions (7.0) will be developed separately, under a developmental contract, and will become the objective requirements of this design when delivered and accepted by the government. 
E. All provided hardware associated with the FBCB2 V4 system shall be compatible with the Operating Systems described in items A-D.

3.1.1.1.3 Removable Hard Disk Drive Cartridge (RHDDC) Interface 

A. The Processor Unit shall accept and operate with a removable Hard Disk Drive Cartridge which is as specified in paragraph 3.2.1.5.  

B. The RHDDC shall be located in an internal compartment of the Processor Unit, accessible through an access door on the front side of the Processor Unit, as indicated in Figure 3.1‑2.  The access door, when closed, shall provide the operator with a positive mechanical indication that it is properly closed and shall not inhibit the processor from meeting the environmental conditions of paragraph 3.2.6.

C. The cartridge design and access door arrangement shall permit removal and replacement of the RHDDC through the access door while the Processor Unit is installed in the platform environment.  The clearance space that will be available in front of the Processor Unit for accomplishing RHDDC insertion or removal will not be less than 7.0 inches. 

D. RHDDC removal shall be controlled by the same mechanism that provides physical security for the Processor Unit specified in paragraph 3.2.2.5 Physical Security.

E. The RHDDC shall be removable from the Processor Unit without the use of tools in one minute or less. 

3.1.1.1.4 Display Unit Interface

A. The Processor Unit’s interface to the Display Unit shall enable operation with a Display Unit as specified in paragraph 3.2.1.2.  

B. The Display Unit interface shall implement the provisions of Appendix A, Processor Unit – Display Unit Interface Control Document.  The Display Unit interface must provide for the following:

1. Power

2. Video Display

3. Touchscreen

4. USB

5. Indicators and Controls

[Note: The intent is for the Processor Unit to inter-operate with any other supplier's Display Unit conforming to this specification to support FBCB2 logistics requirements.]

C. The Processor Unit’s interface connector J4 which connects the Processor Unit to the Display Unit cable shall meet the dimensional and interface requirements of a MIL-DTL-38999K (1) or equivalent, Type III, 55-pin, connector, part number D38999/20WE35SN, or equivalent.  The mating connector on the cable shall meet the dimensional and interface requirements of part number D38999/26WE35PN, or equivalent. 

D. The Display Unit interface shall enable tethered-remote operation of the Display Unit through a customer-furnished cable with length up to 25 feet, as a minimum.

3.1.1.1.5 Keyboard Interface 

A. The Appliqué+ V4 Computer shall support hot attachment via Universal Serial Bus (USB) of a Keyboard Unit per paragraph 3.2.1.3 to the Display Unit through the Display Unit's Keyboard Interface Port described in paragraph 3.2.1.2.3.

B. The Appliqué+ V4 Computer, with any attached Display Unit, shall be capable of start-up (e.g. “booting) and operating without a Keyboard Unit attached to the Display Unit’s Keyboard Interface Port.

3.1.1.1.6 Serial Input/Output (I/O) Port, J3

The following detailed requirements relate to external interfaces and software interfaces.  The level of detail is necessary to guarantee software transportability between systems from different vendors. 

A. The Processor Unit shall provide external serial data port interfaces on connector J3 configured as described below: 

1. COM-B shall be an EIA-232 (EIA-232-E-1991), asynchronous interface connected to the processor’s PC compatible COM2 serial port. 

2. Four serial ports (COM-C, COM-D, COM-E, and COM-F), shall be asynchronous interfaces supporting EIA-422 (EIA-422-B-1994) and EIA-423 EIA-423-A-78) signaling levels In-Accordance With (IAW) Figure 3.2‑1.  Selection of signaling levels used is dependent upon wiring of the external interface harness. Note:  an EIA-423 circuit is compatible with an external RS-232C device as long as the signaling voltage from the RS-232 device is less than +/- 12 VDC.
3. Two synchronous serial communications port (SYNC-1 and SYNC-2) for Conditioned Di-Phase (CDP) and MIL-STD-188-114 Non-Return-to-Zero communications interfaces.  An 85C30 Enhanced Serial Communications Controller (ESCC) or register compatible device shall be used to interface the SYNC-1 and SYNC-2 interfaces. 

B. Serial ports COM-B and COM-C through COM-F shall be compatible with an industry standard UART (form factor 16XXX) which is continuously operable at data rates of 300 K baud minimum. 

C. Serial ports COM-C through COM-F shall have characteristics which support interoperability with available low-level operating system driver software.  These characteristics are: 

1. Use a single, factory programmable, processor interrupt for all four ports.  Interrupt Request (IRQ) 10 is the desired default value.  

2. Have their input/output addresses in a contiguous block of 32 addresses at a factory programmable starting address such that the hexadecimal value of the starting address ends in a zero.  The first eight addresses are associated with COM-C, the next eight with COM-D, etc.  Address 0x280 is the desired default starting address.  

3. Have a status register which indicates which ports, if any, are causing the interrupt.  The status register indicates a bit-value of one if the corresponding port has an interrupt request pending and a zero, otherwise.  The least significant data bit of the register represents the status of COM-C, the next bit COM-D, etc.  Data bits of the status register which are not associated with port are output as zero.  The status register is located at an offset of 40 hexadecimal above the starting address of I/O block.  

D. The Serial Input/Output connector shall meet the dimensional and interface requirements of MIL-DTL-38999K (1) or equivalent, Type III, 37-pin connector, part number D38999/20WD35PN or equivalent.  The mating connector shall meet the dimensional and interface requirements of part number D38999/26WD35SN or equivalent.  

E. Signal assignments on J3, the Serial I/O Port connector shall be as shown in Table 3.2‑1.  

F. Detailed characteristics for the SYNC-1 and SYNC-2 interfaces shall be as shown in Figure 3.2‑2.

Note: the general characteristics of the 85C30 enhanced synchronous communications controller (ESCC) as shown are compatible with a number of commercial, board-level products for which software drivers are available.  It is not required that the computer supplier deliver software drivers for the ESCC with the computer.  
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Figure 3.2‑1  EIA-422 and EIA-423 Interface Circuit

Table 3.2‑1  J3, Serial I/O Port Connector Pin Assignments

	Channel
	Signal 
	PIN #
	
	Channel
	Signal 
	PIN #

	COM-B 
	B-TXD
	1
	
	COM-E 
	E-423-TXD
	10

	
	B-GND
	2
	
	
	E-GND
	11

	
	B-RXD
	3
	
	
	E-TXD+
	12

	SYNC-1
	PTT Interface
	19
	
	
	E-TXD-
	25

	
	RXCLK
	20
	
	
	E-RXD+
	26

	
	RXD
	31
	
	
	E-RXD-
	34

	
	TXD
	36
	
	COM-F 
	F-423-TXD
	13

	COM-C 
	C-423-TXD
	4
	
	
	F-GND
	14

	
	C-GND
	5
	
	
	F-TXD+
	15

	
	C-TXD+
	6
	
	
	F-TXD-
	27

	
	C-TXD-
	21
	
	
	F-RXD+
	28

	
	C-RXD+
	22
	
	
	F-RXD-
	35

	
	C-RXD-
	32
	
	SYNC-2
	TXDATA+
	16

	COM-D 
	D-423-TXD
	7
	
	
	TXDATA-
	17

	
	D-GND
	8
	
	
	RXDATA+
	18

	
	D-TXD+
	9
	
	
	RXDATA-
	29

	
	D-TXD-
	23
	
	
	Reserved
	30

	
	D-RXD+
	24
	
	GND
	SIG GND
	37

	
	D-RXD-
	33
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Figure 3.2‑2  Synchronous Ports Detailed Characteristics

3.1.1.1.7 Audio Interfaces 

The audio interface requirements are: 

A. The Processor Unit shall contain an audio controller device.  Compatibility with the  “sbpro” sound driver or equivalent under all OS configurations is required.

B. Where supported by the operating system, the volume of the audio controller device shall be capable of being set by application software.  

C. The Processor Unit shall contain an internal speaker which is driven by the left channel of the audio controller, per Figure 3.2‑3.  

Application software can inhibit the internal speaker output by setting the balance control to the right channel or otherwise limiting output level of the left channel.

D. The right channel of the audio controller shall be used to drive the Headset Speaker in parallel with the PC speaker per Figure 3.2‑3.  
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Figure 3.2‑3  Audio Control

E. PC Speaker Port. 

1. The Processor Unit’s PC compatible, PC speaker port shall be capable of driving the external headset/loudspeaker audio output in parallel with the audio controller device.  

2. The PC speaker port shall be inhibited from driving the internal speaker.  

Application and system software cannot control potential PC speaker ‘beeps’ when the unit boots, without custom BIOS modification.  Therefore, the Processor Unit must not connect the PC speaker port to the internal speaker.  External devices have volume controls which avoid the ‘beeps’ problem.  If the user needs to be stealthy, the user will turn the external device off or down.

F. The external audio interface connector J2 shall meet the dimensional and interface requirements of MIL-DTL-38999K (1) or equivalent, Type III, 13-pin connector, part number D38999/20WB35PA or equivalent.  The mating connector shall meet the dimensional and interface requirements of part number  D38999/26WB35SA or equivalent.  Note the use of alternate keying in the specified connector.  

G. The external audio interface signal assignments shall be as shown in Table 3.2‑2  J2, External Audio Connector Signal Assignments.

Table 3.2‑2  J2, External Audio Connector Signal Assignments
	Pin
	Signal
	Audio Controller Interface

	1
	Headset/Loudspeaker Out
	Right Speaker Output 

	2
	Headset/Loudspeaker Return 
	Right Speaker Output

	13
	Audio Input 
	Right Line Input 

	12
	Reserved
	

	5
	Audio Input Return
	Right Line Input Return

	11
	Reserved
	

	3
	Reserved
	

	7
	Reserved
	

	8
	Reserved
	

	9
	Reserved
	

	10
	Reserved
	


3.1.1.1.8 Expansion Interface J5 

A. The Processor Unit Expansion interface shall provide a USB interface port.

B. The Processor Unit USB interface port shall be compatible with the functional requirements of the Universal Serial Bus Specification, Revision 2.0.  

C. The Applique+ V4 Computer power supply shall provide a minimum of 100 mA and a maximum of 500 mA continuous of +5 VDC power (2.5 w maximum) for each external USB device or unit load connected to J5 consistent with the USB 2.0 specification.  Maximum current shall be 1.0 Amps.
D. The Processor Unit Expansion interface shall provide a 10/100 BASE-T Ethernet LAN port, compatible with the functional requirements of the IEEE 802.3, 10/100 BASE-T Ethernet specification.

E. The Appliqué+ V4 Computer power supply shall provide up to 3.0 amp continuous of +12 VDC power (36 w) for external devices attached to J5.  

F. Power at +12 VDC and +5 VDC provided on J5 shall have ripple and regulation characteristics consistent with commercial PC power supply requirements, as follows:

1. Load Regulation  
+/- 5 % 

2. Line Regulation:
+/- 1 % 

3. Ripple:
1 % peak to peak

G. DC power provided on the Expansion interface shall be protected by suitably rated, self-resetting circuit protective devices which will prevent any connected load or short circuit from damaging the Appliqué+ V4 Computer

H. The Processor Unit Expansion interface connector shall meet the dimensional and interface requirements of MIL-DTL-38999K (1) or equivalent, Type III, 12-pin connector, part number D38999/20WD97SA or equivalent.  The mating connector shall meet the dimensional and interface requirements of part number is D38999/26WD97PA or equivalent. Note the use of alternate keying in the connector specification.
I. The Expansion interface signal assignments on connector J5 shall be as shown in Table 3.2‑3.

Table 3.2‑3  J5, Expansion (USB) Interface Connector Assignments

	Pin
	Signal

	A
	USB D+ 

	B
	USB D- 

	K
	USB VBus (+5V)

	F
	USB GND

	J
	LAN TX+

	H
	LAN TX-

	D
	LAN RX+

	E
	LAN RX-

	G
	+12VDC (IEEE-1394 +V)

	L
	+12VDC Return (IEEE-1394 +V Return)

	C
	Reserved for IEEE-1394 Transmit or fiber-optic connection

	M
	Reserved for IEEE-1394 Receive or fiber-optic connection 


3.1.1.1.9 SVGA Interface 

A. The Processor Unit shall provide a Super Video Graphics Array (SVGA) video interface for connection to an external video display, in addition to the video interface to the Display Unit.  

B. The external SVGA connector, J6, shall meet the dimensional and interface requirements of MIL-DTL-38999K (1) or equivalent, Type III, 22-pin connector, part number D38999/20WC35SN or equivalent.  The mating connector shall meet the dimensional and interface requirements of part number is D38999/26WC35PN or equivalent.  

C. The SVGA interface shall normally operate simultaneously with the Display Unit Interface with the same resolution, color depth, and output image as the connected Display Unit. 

D. It must be possible to configure and operate the SVGA port at resolutions other than the resolution of the Display Unit, even if the output to the Display Unit must be “blanked”.  

1. The SVGA interface shall be software configurable to support resolutions up to and including 1280 x 1024.  

2. When the software configured resolution of the video interface is not equal to the resolution of the Display Unit, then the output to the Display Unit shall be inhibited or otherwise non-destructive to the Display Unit.  

E. The SVGA interface signal assignments on connector J6 shall be as shown in Table 3.2‑4.

Table 3.2‑4  J6, SVGA Interface Connector Assignments

	Pin
	Signal

	1
	RSVD

	2
	DDC_CLK

	3
	GND

	4
	BLUE_RTN

	5
	BLUE

	6
	GREEN_RTN

	7
	GREEN

	8
	RED_RTN

	8
	RED

	10
	HSYNC_RTN

	11
	HSYNC

	12
	VSYNC_RTN

	13
	VSYNC

	14
	RSVD

	15
	GND

	16
	DDC_DATA

	17
	BLUE_RTN

	18
	GREEN_RTN

	19
	RED_RTN

	20
	SYNC_RTN

	21
	SYNC_RTN

	22
	Reserved (No Connect)


3.1.1.1.10 Power Interface

A. The Appliqué+ V4 Computer shall be capable of operating from military vehicle power (28 Volts Direct Current (VDC), nominal) in accordance with MIL-STD-1275B, Paragraphs 5.1.2.1, 5.1.3.1 and 5.2.1 Steady State Voltage, over the range of 20 VDC (battery only) to 33 VDC (alternator only).  Operation from other voltage sources, such as 120 VAC, will require an external power converter. 

B. The Appliqué+ V4 Computer shall operate through the 6V Initial Engagement Surge (IES) and 16V Cranking as specified in MIL-STD-1275B, Paragraphs 5.1.3.5.1 and 5.1.3.5.2.  When operating without an optional backup battery installed the Display Unit may “go dark” or otherwise go dim during vehicle cranking conditions.

C. The Appliqué+ V4 Computer shall withstand and operate through the input power ripple, surges, and spikes as specified in MIL-STD-1275B, Paragraphs 5.2.2, 5.2.3, and 5.2.4.  

D. The Appliqué+ V4 Computer shall provide protection against reverse polarity connection to the power source and against a sustained input voltage of +36 VDC.

E. Nominal input power consumption, with the Display Unit set to maximum brightness and the Keyboard Unit connected, shall not exceed 80 W.  It is not required that the computer provide power to any external device (via USB or expansion port) during the measurement of the nominal input power.

F. The input power connector shall meet the dimensional and interface requirements of MIL-DTL-38999K (1) or equivalent, type III, 6-pin connector, part number D38999/20WB98PN or equivalent.  The mating connector shall meet the dimensional and interface requirements of part number D38999/26WB98SN or equivalent.  

G. The input power pin assignments on connector J1 shall be as shown in Table 3.2‑5. 

H. The voltage of the input power shall be monitored and compared to a programmable low-voltage threshold limit (nominal value of 22.0 VDC).  If the input voltage falls below this threshold the processor unit shall cause an appropriate indication to be displayed as identified in 3.2.1.2.6.  

I. The processor unit shall support the ACPI Battery State (_BST) object (for Battery 1) to provide reporting of Battery Present Voltage for the vehicle battery to the operating system and application software in accordance with ACPI 11.2.2.2. 

J. The processor unit shall support the ACPI Battery State (_BST) object (for Battery 2) to provide reporting of Battery Present Voltage for the backup battery, as described in 3.2.1.1.13, to the operating system and application software in accordance with ACPI 11.2.2.2.

K. The FBCB2 computer shall meet the relative trip characteristics of the external protection circuit as a percentage of maximum current (see 3.2-3A) where the protection circuits provide for a maximum current of 7 amps.

Requirements A through D will be verified in accordance with the paragraph 4.1.2.14.

Note: It is not necessary for the supplier to provide operating system drivers for the ACPI Battery State objects at this time.  

Table 3.2‑5  J1, Power Connector Pin Assignments

	Pin
	Connection

	A
	+28 VDC

	B
	+28 VDC

	C
	+28 VDC

	D
	+28 VDC Return

	E
	+28 VDC Return

	F
	+28 VDC Return




Figure 3.2‑3A  In-Rush Current Profile
3.1.1.1.11 Power Control 

A. The Processor Unit power shall be controlled by pressing and holding the PWR momentary pushbutton on the Display Unit keypad for approximately 2 seconds.  Pressing the button in this manner toggles power to the Appliqué+ V4 Computer System between On and Off. [Rationale: A two second delay will prevent the power from being accidentally or inadvertently removed while the equipment is operating.]
B. The Power On/Off switch shall be rated at not less than 10 ma, 36 volts open circuit, and less than 600 ohms closed circuit.

C. While in the power-off state, total current draw into the Appliqué+ V4 Computer shall be less than 15 ma (with no backup battery is installed). [Rationale:  This limit needed to avoid discharging the host platform’s batteries when the computer is off.]
D. The lower left quadrant of the Processor Unit front face shall contain a suitably rated circuit breaker which can be manually operated and which disconnects the Appliqué+ V4 Computer electronics from the external power input when the breaker is in the open or tripped position. [Rationale:  Provides a separate safety switch to allow Unit Maintainers a positive means to remove input power to the computer system during troubleshooting and remove/reinstall actions.]
E. The Processor Unit circuit breaker positions shall be labeled with On/Off markings as shown in Figure 3.1-2.  The left position is the Off function and the right position is the On function.

F. The Processor Unit shall incorporate a circuit breaker guard which completely surrounds the circuit breaker to preclude the circuit breaker from being accidentally tripped from its on or off position when the Hard Disk Drive door is unfastened or reattached.  

3.1.1.1.12 Processor Unit Thermal Management

A. The Processor Unit shall include a thermal management capability to reduce processor throughput and associated power consumption and heat.  

B. The Processor Unit shall be capable of sustaining its maximum computational throughput at ambient air operating temperatures up to and including 125 degrees F.  

C. At ambient air operating temperatures between 125 degrees F and the maximum ambient air temperature of 140 degrees F as specified in paragraph 3.2.6.1.1 Operating Temperature, the Processor Unit shall be capable of sustaining no less than half of its maximum computational throughput for a period of not less than 6 hours. 
[ Rationale:  6 hours was developed using AR 70-38, Table 2-2 which identifies induced storage and transit conditions in the Hot Climate type.  Assuming the tank’s ambient air temperature is 20 F below the induced temperature (see M1A1 specs), and basing the induced temperature on Table 2-2, the ambient air is 125F or higher for a period of 6 hours.]
D. If external environmental conditions arise which cause internal Processor Unit temperatures to rise to a degree that would cause catastrophic damage then the Processor Unit shall halt the CPU to reduce power dissipation and prevent damage to the unit.

E. The Processor Unit Thermal Management status shall be indicated on the Display Unit front panel as described in paragraph 3.2.1.2.6.

3.1.1.1.13 Battery Power

In order to provide graceful degradation of operations in the presence of power outages provisions for the computer to make use of a U.S. Army standard, rechargeable battery (GFE) to support operations are required.  The computer is required to meet all requirements identified in this document, except for those identified in this section (e.g. paragraph 3.2.1.1.13), without a battery installed.  The following additional requirements apply regarding the installation and operation of the computer with a battery.  

A. The Processor Unit shall include provisions to make use of a BB-388/U or equivalent, Rechargeable Battery as a backup power source.  Key characteristics of the battery include: 12 Volts output with 1.5 Ampere Hour rated capacity, sealed design, with Nickel Metal Hydride chemistry (with capability to support Lithium-Ion chemistry) and visible state of charge indicator. 

B. The Appliqué+ V4 Computer shall be capable of a minimum of 10 minutes of continuous operation from a fully-charged backup battery following removal of primary power from the power input at 20 to 25 degrees C ambient air temperature.  (Degraded operating times are anticipated at low temperatures.  Battery powered operations are not required below the batteries low-temperature operating limit (-20 degrees C / -4 degrees F) due to battery technology limitations.) 

C. Upon opening of the Processor Unit’s circuit breaker (or main power switch) the battery shall be taken-out-of-circuit or otherwise inhibited from powering the computer.  

D. When the computer is operating from back-up power the power control identified in 3.2.1.1.11 shall be capable of switching the computer to the power-off state.  

E. When the computer is in the power-off state and there is no primary power input to the computer the power control shall be inhibited from switching the computer to the power-on state and operating the computer from the back-up battery.  

F. The Processor Unit design shall be such that the Rechargeable Battery shall be installable or replaceable by the user.  

G. The environmental integrity of the Processor Unit shall be maintained following installation or removal of the battery by the user.  

H. The Processor Unit shall include a back-up battery charging capability sufficient to place a full-charge on the battery over the course of 8 hours of charging at 20 to 25 degrees C ambient air temperature. 

I. Charging shall be performed whenever the battery is installed, the battery temperature is within operating limits, and the Processor Unit’s circuit breaker (or primary power switch) is in the ‘On’ position.  (Total input current may exceed the Power-Off state’s limit identified in 3.2.1.1.11 when the battery is being charged.)

J. Reserved.

K. The Processor Unit shall prevent connection of a primary (non rechargeable) version of the backup battery to the battery charging terminals by incorporation of a male post-style pin which mates with the corresponding female pin socket located on the rechargeable backup battery connector. See Figure 3.2‑3B for pictorial representation.

[image: image8.png]0.150 [3.81]— =

[s¥'£] g62°0 |l_

»

oot

J

~

%0
2831

zo_ 7
X




Figure 3.2‑3B  Battery BB-388/U (Top View)

3.1.1.1.14 Hour Meter

To support evaluation of the hardware reliability IAW paragraph 3.2.4.1, the Processor Unit shall contain an hour-meter, which is visible to the user via the front face of the unit without requiring disassembly of the Processor Unit.

3.1.1.1.15 Year 2000 Compliance

The Appliqué+ V4 Computer hardware shall be "Year 2000" compliant.  The “Year 2000 Problem” shall be correctly supported by the BIOS and Appliqué+ V4 Computer hardware as measured by the National Software Testing Laboratories YMark2000 program (2000.exe).  YMark2000 tests for packed, Binary Code Decimal (BCD) representation of the date in the hardware, correct rollover of the date from 12/31/1999 to 1/1/2000, and correct recognition of the year 2000 as a leap year.

3.1.1.2  Display Unit 

Unless otherwise stated, the following requirements apply to all Display Unit configurations.  A conceptual block diagram for a Display Unit is presented in Figure 3.2‑4.  The Display Unit layout shall be as shown in Figure 3.1-3. 
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Figure 3.2‑4  Display Unit
3.1.1.2.1 Display Panel 

A.  The display panel shall be compatible with the requirements of the Processor Unit  - Display Unit Interface Control Document, Appendix A.  Key characteristics of the interface include:

1. 18 bit data, corresponding to 266,144 colors

2. SVGA format with a minimum 800 x 600 pixel resolution

3. Active Matrix TFT LCD

4. Five pair LVDS signaling interface

B. The Display Unit shall incorporate an active matrix TFT color flat panel display capable of displaying at least 4096 colors.

C. Delete 

D. The Display Unit’s resolution shall be 800 by 600 pixels, with a nominal diagonal measurement of at least 12 inches. 

E.  The contrast ratio shall be 2.8:1 or greater when the display is illuminated with 50,000 lux at a 45 degree angle from the display.  This sunlight readability characteristic is based-on measurements taken from the FBCB2 Appliqué+ V4 Computer fielded for operation during the FBCB2 Limited User Test.  

F. The luminance (brightness) shall be at least 750 nits (219 foot-Lambert, 750 candela/meter2) with the backlight set to its highest level and a contrast ratio of not less than 50:1 when measured normal (perpendicular) to the viewing surface in a low light condition (darkness).

1.  When the computer is operating from back-up power (as indicated by the power status indicators, refer to paragraph 3.2.1.2.6) the maximum luminance shall be reduced to one-half (nominal) of the value specified above.  Note: The reduction in brightness reduces the drain on the GFE battery and is intended to keep the battery's discharge within normal operating limits.

G. The luminance (brightness) with the backlight set to its lowest level shall be less than 6 nits (1.75 foot-Lambert, 6 candela/meter2) with white displayed with a contrast ratio of not less than 150:1 when measured normal (perpendicular) to the viewing surface in a low light condition (darkness).

H. The side-to-side maximum viewing angles shall be not less than +/- 60 degrees from a line normal to the display. +/-60 degrees is commonly supported in the commercial marketplace and has been evaluated to be operationally acceptable in combination with the FBCB2 installation kits.  

I. The top-to-bottom maximum viewing angles shall be not less than +10 degrees to - 30 degrees from a line normal to the display. +10/-30  degrees is commonly supported in the commercial marketplace and has been evaluated to be operationally acceptable in combination with the FBCB2 installation kits.
J. The display panel shall incorporate a glare-reducing finish or filter.  

K. All display metrology shall be IAW VESA FPDM version 1.0

3.1.1.2.2 Touchscreen 

A. The Display Unit shall incorporate a pressure-sensitive touchscreen overlay on the display panel functioning as a Soldier-Machine Interface pointing device.  

B. The touchscreen shall be of sufficiently high resolution as to allow the user to locate a cursor to within a nominal radius of 5 pixels of the intended target location using the supplied stylus.  (Physical/mechanical requirement for the stylus are further identified in 3.2.1.3.)

C. The touchscreen shall be compatible with the requirements of the Processor Unit  - Display Unit Interface Control Document, Appendix A.

Rationale:  the resolution requirement is intended to weed-out low resolution touch implementations not suited for use with the FBCB2 map graphics capabilities.  Screen resolution is nominally 100 dpi.  The candidate touchscreen has a resolution of 1024 x 1024 and will meet this requirement if calibrated properly.  With +/- 5 pixels resolution the cursor will fall within 1/20 of an inch of the target—a value which is not unreasonable and consistent with the technology used in the Version 1 Dismounted Soldier System Unit (DSSU)/Ancillary Device (AD) hardware.  This requirement does not imply anything about the size of selectable graphics objects—this is a software function.  Even “point” objects have a finite area around them, which is selectable.
3.1.1.2.3 USB / Keyboard Interface Port, J2

A. There shall be a USB Hub and USB Keyboard / Interface Port in the Display Unit.

B. As a minimum, the Display Unit’s USB Hub and USB / Keyboard Interface port shall be compatible with the functional requirements of the Universal Serial Bus Specification, Revision 2.0.  

C. The USB Host Controller in the Processor Unit shall communicate with the USB Hub in the Display Unit, compatible with the requirements of the Processor Unit  - Display Unit Interface Control Document, Appendix A.

D. The USB Hub in the Display Unit shall connect to a USB keypad controller (as defined in HID V1.11) for the Display Unit Front Panel Control keypad and for the Bezel Function Keys, where used.  Note: a USB keypad device has less functionality than a USB boot keyboard and identifies itself to the host controller differently than a full-up keyboard device.  
E. The Display Unit USB Hub and USB Interface port shall enable an external Keyboard Unit, Mission Data Loader, or other external USB devices (supported with the appropriate application software) to be attached to the Appliqué+ V4 Computer through Display Unit connector J2. It is desired that the lowest number port on the Hub device be assigned to the USB Interface port for use by the external keyboard.  

F. The Appliqué+ V4 Computer shall support “hot-connection” of the Keyboard Unit to the port while the Processor Unit and Display Unit are in an operational state such that following such a “hot-connection” the Keyboard Unit will be fully operational.  

G. The Appliqué+ V4 Computer power supply shall provide a minimum of 100 mA and a maximum of 500 mA continuous of +5 VDC power (2.5 w maximum) for external USB devices or unit loads connected to Display unit J2.  Maximum current shall be 1.0 Amps.
H. To support connection and operation of current and future external devices, the keyboard port shall provide +5 VDC power on Display Unit J2 with ripple and regulation characteristics consistent with commercial PC power supply requirements, as follows:

1. Load Regulation  
+/- 5 % 

2. Line Regulation:
+/- 1 % 

3. Ripple:

1 % peak to peak

I. The Display Unit J2 connector shall meet the dimensional and interface requirements of MIL-DTL-38999K (1) or equivalent, Type III, 6-pin connector, part number D38999/20WA35SA or equivalent.  The mating connector shall meet the dimensional and interface requirements of  part number D38999/26WA35PA or equivalent. The signals on the Keyboard Interface Port connector shall be IAW with Table 3.2‑6.  Note:  See paragraph 3.2.1.4, item J.1 regarding mating connector pins supporting the USB requirement to Make-First, Break-Last on the power pins.

Table 3.2‑6  J2, Keyboard Port Connector
	Pin
	Signal

	1
	USB Signal Ground

	2
	Reserved

	3
	Reserved

	4
	USB D-

	5
	USB D+

	6
	USB +5V


3.1.1.2.4 8-Button Bezel Keypad (Where Present) 

A. The Display shall include an 8-key, bezel keypad located beneath the display panel as shown in Figure 3.1‑3. 

B. Bezel Keypad buttons shall be mapped to the “PC compatible” keyboard codes corresponding to Alt-F1 (left-most button) through Alt-F8 (right-most button) key combinations.  System and application software is responsible for mapping the keyboard codes to application functionality.  Note: “Alt-F1” indicates depression of the “Alt” key and the F1 function key.

C. Bezel Keypad buttons shall be labeled Alt-F1 (left most button) through Alt-F8 (right most button).  

3.1.1.2.5 Controls 

A. The Display Panel shall provide the following momentary pushbutton controls to the user: 

1. Power 

2. Display Brightness Up (BRT+) / Indicator Light–Emitting Diode Brightness Up (LED+) - activated in conjunction with “Shift Function” key.

3. Display Brightness Down (BRT-) / Indicator Brightness Down (LED-) - activated in conjunction with “Shift Function” key.

4. Deleted.
5. Deleted.

6. Blackout / Lamp (lamp test) activated in conjunction with “Shift Function” key

B. Power control shall be as described in  paragraph 3.2.1.1.11, where each press and hold cycle of the pushbutton toggles the Appliqué+ V4 Computer between the On and Off states

C. The display panel brightness shall be adjustable from dark to maximum brightness.  Dark is defined as measured with suitable instrumentation to determine that no illumination is visible when the Display Unit is viewed in a dark room. 

D. Once set, the display panel brightness level setting shall be retained by the display panel through power off or power lost conditions for a period of 12 hours, minimum. 

E. The indicator brightness shall be adjustable from dark to maximum brightness. Dark is defined as measured with suitable instrumentation to determine that no illumination is visible when the Display Unit is viewed in a dark room. 

F. Once set, the indicator brightness level setting shall be retained by the display panel through power off or power lost conditions for periods of 12 hours or more.  

G. The Blackout control, when activated, shall cause both the display panel brightness and indicator brightness to be set to dark, e.g. no visible illumination when viewed in a dark room. 

H. The Display Unit shall provide keypad keys.  These keys must generate keyboard inputs to the Processor Unit utilizing industry standard, PC compatible keyboard scan codes.  To provide expanded functionality a “Shift Function” key must be used to provide second functions for the provided keys.  The required keypad keys are identified in Table 3.2‑7  Display Panel Keypad Keys.

I. The keypad layout shall be as shown in Figure 3.2‑5
Table 3.2‑7  Display Panel Keypad Keys
	Primary Key
	Shifted Key

	Escape
	“F1” (Function 1)

	Tab
	Shift-Tab

	Up Arrow
	Left Arrow

	Down Arrow
	Right Arrow

	Enter
	Space (spacebar key)

	Shift Function
	N/A
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Figure 3.2‑5  Control and Indicator Layout
3.1.1.2.6 Indicators

A. The Display Panel shall provide the following LED indicators:

1. Processor Unit Status

2. Display Unit Status 

3. Power Status

B. The indicators shall provide the user with the information shown in the following Table 3.2‑8  Indicator Information.  Each group of indicators (Power, Display, CPU) includes, from top to bottom, a green LED, an amber LED, and a red LED.  

C. The brightness level of the indicators will be controlled in accordance with paragraph 3.2.1.2.5 Controls.  

D. The Processor Unit, Display Unit and Indicator Link described in the Processor Unit – Display Unit Interface Control Document, Appendix A shall work together to ensure that the information shown by the indicators is updated at least twice per second.    

E. Indicators which blink shall be synchronized and shall blink at a rate of 2 Hz +/- 10%.

Table 3.2‑8  Indicator Information

	Characteristics
	Status

	Processor Unit Status Indicator

	Off
	Undefined

	Red (Solid)
	CPU shutdown or failure

	Blinking Red
	Power On Self Test (POST) Problem

	Amber
	Degraded CPU Operation – Temperature Warning

	Blinking Amber
	Communication Error (No Message From CPU)

	Green
	CPU OK

	Blinking Green
	Heater On

	Display Unit Status Indicator

	Off
	Undefined

	Red
	Overheat, Display Shutdown or Failure

	Blinking Red
	Built-in Test (BIT) Failure detected 

	Amber
	Degraded Display Operation - Temperature Warning

	Blinking Amber
	Communication Error (Problem at Display Unit)

	Green
	Display OK

	Blinking Green
	Heater On 

	Power Status Indicator.

	Off
	Undefined

	Red
	Loss of vehicle power, running on internal battery.  DU will operate at reduced brightness

	Blinking Red
	Input Power Out of Acceptable Range (vehicle power)

	Amber
	Power Supply output voltage out of acceptable range (PU Power)

	Blinking Amber
	Undefined

	Green
	Power On, no problem detected

	Blinking Green
	Heater On


3.1.1.2.7 Display Unit Thermal Management 

UL 1950, section 5.1, cited as the applicable safety specification, allows a temperature rise of 30 (for metal) to 40 (for glass) degrees C above a 25 degrees C ambient temperature for a high-temperature limit of 55 to 65 degrees C (130 degrees F to 150 degrees F) for objects continuously held in normal use.  For objects held or touched for short periods only (such as the touch screen) the allowable rises are 35 degrees C (metal) to 45 degrees C (glass), yielding short period, maximum touch temperatures of 60 degrees C (140 degrees F) to 70 degrees C (160 degrees F).  

With ambient air of 140 degrees F in the Abrams tank, we can’t hope to limit maximum temperature of the metal components to 140 degrees F and still operate the display, however we can limit the display’s surface temperature to 160 degrees F or lower (the maximum short period touch temperature for the touch screen) by reducing the backlight and eliminating the sunlight readability requirement at high temperatures.  The requirement is therefore for the display to remain usable at 140 degrees F ambient temperature when shielded from the (direct) effects of the sun.  

To account for sun loading, 150 degrees F display panel temperature was selected as the point at which the brightness should be reduced to the minimum usable level when the display is (at least temporarily) shaded by the user.  This selection is based-on the 150 degrees F continuous touch limit for glass.  

If sun loading is combined with higher ambient temperatures (up to 140 degrees F inside the tank) then display temperature could threaten to exceed 160 degrees F (and risk permanent damage to the display) at any level of backlight power.  Therefore the requirement was added to shutdown the display before incurring permanent damage at some temperature not to exceed 160 degrees F, where 160 degrees F is determined by the UL1950 safety limit for glass.

The Display Unit shall meet the luminance requirements of paragraph 3.2.1.2.1F over the required temperature extremes (see paragraph 3.2.6.1.1) unless limited by the Display Unit's thermal management capability. The Display Unit will include a thermal management capability to reduce backlight intensity and the associated heat dissipation in accordance with the following requirements. These requirements are intended to protect the display against damage in high ambient temperature environments, the effects of sun loading, and to ensure the display remains safely useable.

A. Lowest maximum brightness.  The lowest maximum brightness level (as used in the following requirements) shall be not less than 75 nits. 

B. Maximum temperature rise. The temperature rise of the display’s front panel surface (including touchscreen) due to internal display power dissipation, measured relative to the ambient temperature, shall not exceed 20 degrees C (36 degrees F) while maintaining the highest brightness level specified in paragraph 3.2.1.2.1F. 

C. Maintain full brightness.  While the highest temperature of the Display Unit’s front panel (including touchscreen) is not greater than 135 degrees F (+/- 5 degrees) the unit shall be capable of maintaining the maximum brightness level specified in paragraph 3.2.1.2.1F.

D. Reduced brightness operation. While the highest temperature of any part of the Display Unit’s front panel (including touchscreen) is greater than 135 degrees F (+/- 5 degrees) and less than 150 degrees F (+1/-5 degrees) the unit shall scale the maximum available level of backlight power from full brightness (at 135 degrees) to not less than the lowest maximum brightness level (at 150 degrees).  

E. Brightness at maximum ambient air temperature.  At the maximum specified ambient operating air temperature specified in paragraph 3.2.6.1.1 Operating Temperature, without sun loading on the unit, the unit shall be capable of maintaining brightness not lower than the lowest maximum brightness level for a period of up to  four hours without exceeding the maximum front panel temperature limit as specified below.  

F. Maximum front panel temperature limit (over temperature).  The unit shall turn-off the display backlight when the temperature of the front panel (including touch screen) falls between 155 and 160 degrees F.  

G. Restoration of backlight power.  Following an over temperature condition, backlight power shall be automatically restored when the front-panel temperature falls below 140 degrees F (+/- 5 degrees).  

H. The status of the Display Unit Thermal Management shall be indicated on the unit’s front panel in accordance with paragraph 3.2.1.2.6.

3.1.1.2.8 Processor Unit Interface 

A. The Display Unit’s Processor Unit Interface shall support inter-operation with a tethered-remote Processor Unit which is as described in paragraph 3.2.1.1. 

B. The Display Unit’s Processor Unit Interface connector J1 shall meet the dimensional and interface requirements of MIL-DTL-38999K(1) or equivalent, Type III, 55-pin, connector, part number D38999/20WE35PN, or equivalent.  The mating connector shall meet the dimensional and interface requirements of part number D38999/26WE35SN, or equivalent.

3.1.1.3 Touchscreen Stylus with Tether

Each Display Unit provided by the vendor shall be provide a touchscreen stylus having the following characteristics:

A. Passive (not active), suitable to the touchscreen. 

B. Pencil shape, 6 inch (nominal) length, and non-skid grip surface.

C. Tethered by a suitable 2 ft cord to a Display Unit Top Plate Assembly.   The cord should terminate in a #6 eyelet suitable for attaching the stylus to the Display Unit Top Plate Assembly with a #6 pan head screw.  Contractor shall refer to Figure 3.2‑10  Display Mounting Plate with Stylus Holder (872879).  Mounting hardware for the stylus is provided as part of the Installation Kit.

D. The stylus must fit into a Stylus holder located on the Display Unit Top Plate Assembly. Bidder shall refer to Figure 3.2‑10  Display Mounting Plate with Stylus Holder (872879). Mounting hardware for the stylus is provided as part of the Installation Kit.

3.1.1.4 Keyboard Unit 

A. The Keyboard Unit’s keypad shall be of sealed, environmentally resistant type in a QWERTY configuration.  This is to minimize the effect of tactical environments, including sand and dust, on its operation.  

B. The Keyboard Unit shall provide the functionality of a USB, HID Class, 84-key (as a minimum), boot keyboard, less the Num, Scroll and Cap Lock keys and indicators, as defined in HID V1.11.  The Num-, Scroll-, and Cap-Lock keys and indicators can be present but they must be non-operational.  

C. The Keyboard Unit shall be connected to and work with the USB Hub in the Display Unit, compatible with the USB HID V1.11 specification.  
D. The Keyboard Unit shall support the “hot-connection” requirement in paragraph 3.2.1.2.3.

E. The keyboard shall incorporate backlighting of the keys to support use of the Keyboard Unit at night.   

F. The Keyboard Unit shall provide a backlighting brightness control (or controls).  

G. The backlighting brightness shall be adjustable from dark to maximum brightness. Dark is defined as measured with suitable instrumentation to determine that no illumination is visible when the Keyboard Unit is viewed in a dark room.  

H. The Keyboard Unit shall include an embedded pointing device (such as a “J-Stick”) emulating a USB boot mouse device, compatible with the USB HID V1.11 specification.   

I. The pointing device shall be functionally operable following a “hot-connection” of the Keyboard Unit.

J. The Keyboard Unit shall include a cable of 48 inch nominal length with a connector which interfaces to the Display Unit’s Keyboard Interface Port, J2.  It is desired that the cable be a coiled-type, e.g. similar to a telephone handset cable.

1.   The connector pins supporting USB +5V and USB Signal Ground shall be 0.02 inches (nominal) longer than standard connector signal pins to implement the USB requirement for Make-First, Break-Last on the power pins.

2.  The connector keying and backshell clocking shall be such that when the connector is mated with a Display Unit the right-angle backshell (as depicted in Figure 3.1-5) projects outward from the side of the Display Unit, e.g. not upward or toward the user.

K. The Keyboard Unit design shall be such that the keyboard cable, if damaged, is easily replaceable by using common tools without disassembly of the entire LRU, at the Direct Support (DS) level of maintenance. (The Direct Support level of maintenance is performed in the field by a maintainer but in a shop environment. The DS maintainer will repair the a failed Line Replaceable Unit using available support equipment and spare Shop Replaceable Units (SRU).  SRUs, normally non-soldered items, commonly consist of circuit card assemblies, cables, batteries, switches, etc.)
3.1.1.5 Removable Hard Disk Drive Cartridge (RHDDC) 

A. The RHDDC shall incorporate a rotating media, single platter, non-volatile mass storage device, with a formatted capacity of at least 40 Gigabytes (GB). 

B. The RHDDC shall employ an industry-standard Enhanced Integrated Drive Electronics (EIDE) functionally compatible interface to receive power and operate with the Processor Unit.

C. The RHDDC, while in a non-operating state, shall be capable of withstanding shocks associated with handling of a removable component.  As a minimum, the RHDDC must withstand the shock associated with a drop from a height of 30 inches onto two inches of plywood backed by a concrete floor.  Testing will be in accordance with paragraph 4.1.2.6.

3.1.1.6 The Appliqué+ V4 “Headless” Mode

The “Headless” Processor Unit shall operate the same as in a full-up system (with DU and KU) when it is connected to an external power source via the J1 power connector and J4 is connected as described in the FBCB2 Platform ICD version 3.5, document number JVIF1011.   The fundamental difference in the “headless” mode is that the FBCB2 Display Unit and the Keyboard Unit are not included.  The PU and RHDDC in the “Headless” mode shall be an exact form, fit, and function duplicate of those described in section 3.2.1.1 and 3.2.1.5.  [The intent is to provide a common Processor Unit capable of being used in the full-up and “headless” mode]  

3.1.2 Physical Characteristics

The Appliqué+ V4 Computer and components, under all applications, must be compliant with existing installations kit designs, including brackets, isolators, cables, mounting holes, threads, etc., in order to preserve the FBCB2 program’s investment in platform designs and safety approvals.

3.1.2.1 Mounting Constraints 

To mount with the required kits, the Appliqué+ V4 Computer shall conform with the applicable characteristics in Table 3.2‑9, below, including:

A. Outside Dimensions.

B. Weights (within +/- 20 %)

C. Drawings

D. Mounting Provisions, including mating with Shock Isolation Kit.

Table 3.2‑9  Nominal Component Dimensions and Weights
	Component
	Nominal Dimensions (HxWxD)
	Nominal Weight

	Processor Unit
	5.1” x 11.5” x10.2”
	15.5 pounds (with RHDDC installed)

	Display Unit 
	2.52” x 11.53” x 9.30”
	7.5 pounds

	Keyboard Unit
	1.0” x 11.5” x 7.25”
	1.7 pounds

	Removable Hard Disk Drive Cartridge
	0.75" x 3.9" x 5.9" 
	0.8 pounds


3.1.2.2 Processor Unit Mounting Provisions

A. The Processor Unit shall include detachable mounting brackets similar to assembly numbers PN 881250-21 (left) and PN 881250-31 (right), with front lock-down hooks, similar to Barry Controls part number 439507-01901. Brackets with lock-down hooks are illustrated in Figure 3.2‑6. 

B. The Processor Unit shall be compatible with, and installable in the CPU Isolation Kit Assembly PN 872826 (using Barry Controls TTA-1 isolators or equivalent).  The top plate of the Isolation Kit, which accepts and locks down the Processor Unit mounting brackets, is per assembly drawing PN 881250-1. The top-plate assembly is illustrated in Figure 3.2‑7.

C. The following features and dimensions are critical characteristics of the Processor Unit which shall be maintained, as shown in Figure 3.2‑8:

1. Locations of and characteristics of #10-32 NF Helicoil holes on top, 4 places, 0.28” deep.

2. Locations of and characteristics of 1/4 x 20 NC-2B Helicoil holes on bottom, 4 places, 0.38” deep.

3. Location and orientation of Connectors J1 through J5 to within +/- 0.25 in..

4. J6 should be located below J4 and even with J5, on centerlines of J4 and J5, within +/- 0.25”.  

5. RHDDC access shall be through an access door on the front face of the Processor Unit. 
6. The circuit breaker / power switch shall be located on the lower left quadrant of the front face of the Processor Unit.

7. The position for the ground lug E1 is similar to the position shown in the illustration.
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Figure 3.2‑6  Illustration of Left and Right Mounting Brackets
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Figure 3.2‑7  Illustration of Processor Unit Mounting Plate (881250-1)


[image: image13.wmf] 

11.50

 

0.75

 

8.50

 

0.50

250.

50

 

5.12

 

3.49

 

1.75

 

1.30

 

1.50

 

3.49

 

3.58

 

3.63

 

3.38

 

5.30

 

7.43

 

Main Keyway

 

Orientation

 

J1

 

POWER

 

J2 AUDIO

 

J3 SERIAL

 

J4 DISPLAY

 

J6 SVGA

 

J5 

EXPANSION

 

9.00

 

1/4 

-

 20 Ground 

Stud

 

11.00

 

Circuit 

Breaker

 

Hard Disk 

Drive

 

Cartridge Access 

Door

 

OFF

 

Positio

n

 

ON

 

Positio

n

 

#10

-

32NF

 

HELICOILS

 

(4 PLACES)

 

10.88

 

8.38

 

1

 

/4

-

20 NC

-

2B X 0.38 

DP

 

HELICOILS (4  

PLACES)

 

BOTTOM

 

TOP

 

FRONT

 

1. ALL DIMENSIONS IN INCHES

 

2. SHOWN WITHOUT MOUNTING BRACKETS 

ATTACH

ED

 

NOTES:

 


Figure 3.2‑8  Processor Unit Critical Features and Dimensions

3.1.2.3 Display Unit Mounting Provisions

A. Mounting provisions for the Display Unit shall be as illustrated in Figure 3.2‑9 . 

1. The Display must mate with Top Plate Assembly 872879, as shown in Figure 3.2‑10. 

2. Four each #10-32 NF captive screws, protruding up to 0.42. 

3. Location and orientation of connectors and housing should be as shown, +/- 0.25 in.

4. The ground lug shall be ¼-20 UNC and shall protrude between 0.4 inch and 0.5 inch.  The general location of the ground lug E1 should be as shown.

5. The general location of the Controls and Indicators should be maintained. 

6. The general location of the 8-button keypad should be maintained.

7. The provision for physical security shall be compatible with 3.2.2.5 Physical Security.

B.   Deleted
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Figure 3.2‑9  Display Unit Critical Features and Dimensions
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Figure 3.2‑10  Display Mounting Plate with Stylus Holder (872879)

FIGURE DELETED

Figure 3.2‑11  Deleted

FIGURE DELETED

Figure 3.2‑12  Deleted

3.1.2.4 Keyboard Unit Mounting Provisions

A. Mounting provisions for the Keyboard Unit shall include four each #6-32-NC-2B threaded inserts as shown in Figure 3.2‑13.

B. The Keyboard Unit shall include four each, handle attachment point threaded inserts #6-32-NC-2B along the top edge as shown in Figure 3.2‑13.  

C. The Keyboard Unit, with handle (PN 861869) attached, shall be stowable in the Keyboard Stowage Box 872845 as shown in Figure 3.2‑13.
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Figure 3.2‑13  Keyboard Unit Critical Features and Dimensions

[image: image17.png]



Figure 3.2‑14  Keyboard Stowage Box (872845) Physical Security

3.1.2.5 Physical Security

Means must be provided to support securing the Processor Unit, the Hard Disk Drive Cartridge, and the Display Unit into their installations in vehicles which may not otherwise be locked.  This means will permit insertion of a lock and cable or chain provided by the user.

A. The Processor Unit shall incorporate threaded holes for attaching a security locking device per drawings PN 861871-1 and PN 861865. The security locking device is part of the platform installation kit and is not provided as part of the computer.

B. The design of the Processor Unit shall be such that when the security locking device and user supplied padlock are installed on the Processor Unit the RHDDC may not be removed from the Processor Unit. 

C. The Display Unit shall incorporate threaded holes for attaching a security locking device per drawings PN 861871-3 and PN 872843. The security locking device is part of the platform installation kit and is not provided as part of the computer.

3.1.2.6 Sealed Design 

A.  The Appliqué+ V4 Computer shall be sealed against liquid penetration, i.e., no vent holes, cooling only through passive convection, and adequate sealing of the RHDDC access door, and no significant moisture trapped inside. Further information is provided in paragraph 3.2.6.

B. The Appliqué+ V4 Computer shall be sealed against the effects of electromagnetic interference, emissions and susceptibility, i.e. EMI gaskets embedded between mating chassis parts, on RHDDC access door, on other removable chassis doors and covers, and use of sealed plated connectors.  Further information is provided in paragraph 3.2.6.

3.1.2.7 Orientation 

The Appliqué+ V4 Computer LRUs shall meet all operational requirements irrespective of mounting orientation. 

3.1.2.8 Connectors 

A. All external connectors shall be keyed to prevent incorrect application.  (Note: the MIL-DTL-38999K(1) (or equivalent) connectors specified in this document conform to this requirement.)  
B. All cable connectors shall be securable to prevent unintentional disconnection. (Note: the MIL-DTL-38999K(1) ) (or equivalent) mating connectors identified in this document conform to this requirement.)
C. All external connectors shall be supplied with captive connector covers.  The captive connector retaining cable/chain for the Processor Unit shall not be longer than 2 inches.

3.1.2.9 User Removal and Replacement of Components

A. The design of the computer shall preclude damage to the computer’s internal components from “finger-poking” through any open access port (e.g. RHDDC access door or battery compartment cover or door).  

B. The design of the computer shall reduce or preclude the possibility of damage from electrostatic discharge occurring as the result of the user’s removal or replacement of the RHDDC or battery.  

3.1.3 Reserved. 

A. Reserved

B. Reserved

C. Reserved

3.1.4 Reliability 

3.1.4.1 MTBF Requirements and Analysis

A. Deleted. 

B. Deleted. 

C. The supplier shall demonstrate a Lower Limit Mean Time Between Failure (LLMTBF) of 1,517 hours with a confidence of 90% or greater. This requirement shall be tested in accordance with paragraph 4.1.2.8.

3.1.4.2 Reserved 

3.1.4.3 Reserved 

3.1.5 Maintainability

3.1.5.1 Repair 

A. The Appliqué+ V4 Computer system shall be designed to support Line Replaceable Unit (LRU) replacement by a unit-level maintainer wearing Mission Oriented Protective Posture (MOPP) IV protective gear.  

B. The Mean Time To Repair (MTTR) of the Appliqué+ V4 Computer system shall be no greater than 30 minutes including failure detection, fault localization, removal and replacement of defective LRU, and operational validation, for on system maintenance.

Note:  The above requirements are demonstrated in conjunction with the FBCB2 System Logistics/Maintainability Demonstration.

C. Maintainability of the Appliqué+ V4 Computer system shall minimize the need for special tools, test equipment and any new or unique support equipment.  Diagnostics equipment, if required, must be common to all using and supporting units, and must already be authorized and on-hand by the supporting units.

D. The four (4) Appliqué+ V4 Computer system LRUs are the Processor Unit (without the Removable Hard Disk Drive Cartridge), Removable Hard Disk Drive Cartridge, Display Unit, and Keyboard Unit.  

3.1.5.2 Diagnostics and Built In Test

The requirement for Built-in Test (BIT) or Built-in Test Equipment (BITE) is to isolate failures to a single LRU 90 percent of the time with a false alarm rate not to exceed 5 percent.  It is the intent of this specification to support the requirement with a combination of BIT hardware and firmware and a simple set of diagnostic procedures. Verification of the fault coverage and false alarm rate will  be verified during the FBCB2 system logistics/maintainability demonstration.

As a minimum, the Appliqué+ V4 Computer must provide the following capabilities in support of the BIT requirement. 

A. The Processor Unit’s Basic Input Output System (BIOS) shall include industry-standard Power-On Self Test (POST) capability.  

B. The industry standard POST capability shall be augmented with other diagnostic capabilities to determine the operational status of the Processor Unit.  As a minimum, the augmentation to the standard POST must include operational checks of internal power supply voltages against their operating tolerances.  Additional diagnostics should be considered, such as, a means of identifying the source of bad video (PU or DU) when the Display Unit cannot display a graphics output.  [Note: it is anticipated, but not required, that a microcontroller device will be incorporated in the CPU to monitor the POST results and perform diagnostic checks.] 
C. The Processor Unit shall incorporate a diagnostic indicator LED which is located behind the RHDDC access door and is observable (when it is illuminated) by the user when the RHDDC access door is opened.  The color for the LED indicator shall be green.  [Rationale: specifying the location of the indicator promotes common operating procedures for the equipment from multiple vendors.] 

D. The Processor Unit’s diagnostic indicator shall be illuminated when the POST, along with other built-in test augmentations, indicate a normal operating status.  

E. In the event an abnormal operating status is detected the Processor Unit’s diagnostic indicator shall be dark.  

F. The Display Unit shall provide a visible CPU Status indication (pass/fail, as a minimum) of the results of the POST and built-in diagnostics.  [Rationale: a visible indicator is required as a starting point for fault isolating the equipment.] 

Description/Rationale: The FBCB2 customer requirement is for Built-in Test (BIT) or Built-in Test Equipment (BITE) to isolate failures to a single LRU 90 percent of the time with a false alarm rate not to exceed 5 percent.  It is the intent of this specification to support the customer requirement with a combination of BIT hardware and firmware and a simple set of diagnostic procedures as described below. 

1. Continual reboot or software crash, with no CPU failure indicated on status LEDs on Display Bezel

Cycle power off and replace RHDDC (probable file system error).  

2. No displayed graphics or text, no indicators on Display Unit

Cycle Brightness, Cycle Blackout, Cycle LAMP TEST

Check CB1, vehicle power, and power cable, Cycle power

If still no indicators (at display) or video (at display), open HDD door, observe diagnostic indicator:

If diagnostic indicator is dark replace Processor Unit LRU, 

If indicator is illuminated replace Display Unit LRU.

3. If “scrambled” Display 

Replace CPU LRU (most likely source of error).  
3.1.6 Environmental Conditions

Appliqué+ V4 Computer Tests for the environmental conditions are to use conditions as defined in section 4.1.2 and limited herein. 

3.1.6.1 Temperature

3.1.6.1.1 Operating Temperature 

The Appliqué+ V4 Computer shall be capable of continuous operation over an ambient air temperature range of -30 degrees F to +140 degrees F (-35 degrees C to +60 degrees C) in still air.  This requirement will be tested in accordance with paragraph 4.1.2.1.

[Rational: This range is based-on the ambient air operating temperature specification for probable installation locations in the in the turret of the M1A1 Abrams tank, as specified in SB-X10001B.  Note that the skin/surface temperature of the tank may be up to 160 degrees F and that the computer must be thermally isolated (via shock isolators) from contact with the skin of the tank.  The M2A2 Bradley system specification also identifies minus 25 degrees F as the low-end operating temperature for installed equipment.  In severe cold conditions the Bradley platform is equipped with a heater which warms air in the turret to –25 degrees F or higher for operations.]  

3.1.6.1.2 Storage Temperature

The Appliqué+ V4 Computer shall be designed to conform to the operational requirements when restored to the operating temperature range after exposure (non-operating) for 72-hours to an ambient temperature of –30 degrees F and +160 degrees F (-35 degrees C and +71 degrees C). This requirement will be tested in accordance with paragraph 4.1.2.1.

3.1.6.1.3 Temperature Shock 

This requirement will be tested in accordance with paragraph 4.1.2.1.

A. The Appliqué+ V4 Computer shall conform to the operational requirements following storage at low-temperature (-30 Degrees F) for three hours.  The unit shall be stable and fully operational at the low ambient air operating/storage temperature within 10 minutes. 

B. The Appliqué+ V4 Computer system shall conform to the operational requirements after being subjected to variations in temperature from +70 degrees F to -30 degrees F within 10 minutes and from +70 degrees F to +140 degrees F within 10 minutes.  [Rationale: This scenario is consistent with installing a repaired unit into an operating vehicle at –25 degrees F or 125 degrees F.  The room to high-temp scenario isn’t really going to cause a failure, but falls nicely into a test cycle.]  

3.1.6.1.4 Operational in the Temperature Range 

A. The Appliqué+ V4 Computer shall be capable of reaching operational status, defined as completion of power-on-self-test and start of execution of the disk-based operating system, within 60 seconds of power-on time at any ambient air temperature above 32 degrees F and otherwise within the operational range specified in paragraph 3.2.6.1.1.  [Rationale: This scenario is consistent with installing a repaired unit into an operating vehicle at –25 degrees F or 125 degrees F.  The room to high-temp scenario isn’t really going to cause a failure, but falls nicely into a test cycle.]  

B. At low operating temperatures ranging from the specified low-temperature operating limit to +32 degrees F, the startup time shall range from no more than 390 seconds at the specified low-temperature to no more than 60 seconds at +32 degrees F.

C. At low operating temperatures between the above limits the startup time shall (nominally) linearly scale with temperature.

These requirements will be tested in accordance with paragraph 4.1.2.1.

3.1.6.2 Vibration

The computer will be designed to be operational while on-the-move when installed in wheeled and tracked vehicles using shock and vibration isolators.  Tests, as defined below, will (1) demonstrate that the computer will satisfactorily operate in the platform environment while executing the FBCB2 software environment, and (2) endure an aggravated vibration test.

The operational test is performed with the computer components mounted on their respective isolation systems (PN 872826) and with simulated vehicle vibration input levels to the isolators.  The operational test is specifically intended to test the Hard Disk Drive, which incorporates moving heads and rotating media, and the supporting software drivers.

The aggravated tests are performed with the equipment under test hard-mounted to the vibration table.  The vibration inputs to the hard-mounted equipment are exaggerations of the levels actually experienced by the equipment when installed on a worst-case platform on an isolation system.

3.1.6.2.1 Aggravated Vibration 

The computer shall be capable of sustaining exposure to an aggravated vibration environment as defined below.  The aggravated vibration environment seen by the computer will be as specified in Table 3.2‑10 with a duration of exposure of two hours on each axis.  This requirement will be tested in accordance with paragraph 4.1.2.2 with a ± 3dB tolerance in Power Spectral Density (PSD) IAW MIL-STD-810E, Method 514, Section II-1.1. 

Note that operational levels actually experienced in the tracked or wheeled vehicle environment are much lower than those in the 5 g rms qualification environment and that the qualification environment represents an accelerated test level.  The specified curve was developed to support the Task Force XXI effort and was used in engineering and qualification testing of computer components of FBCB2 Version 1.  These computers were demonstrated to be operable across a wide variety of tracked and wheeled vehicles during the Task Force XXI Army Warfighting Exercise (AWE) and the FBCB2 Limited Users Test (LUT).

Table 3.2‑10  Vibration Environment for Computer Qualification
	Frequency, Hz
	Amplitude, G2/Hz

	10
	0.2

	15
	0.5

	20
	1.6

	25
	1.6

	100
	0.002

	200
	0.002

	200
	0.001

	310
	0.001

	310
	0.0003

	500
	0.0003

	Overall Level
	5.03 g rms


3.1.6.2.2 Operational Vibration 

The operational vibration environment will be for both tracked and wheeled vehicles. Operational testing of the Processor Unit will be performed with the computer system continuously operating, with the currently released version of the FBCB2 application software and operating system.

 Demonstration of operational integrity of the Processor Unit during the vibration exposure shall include successful operation of the RHDDC using the FBCB2 operational software environment as described in section 3.1 E. 

A. Tracked Vehicles.  The computer system components, when installed on their respective isolation kits, shall not be physically damaged and shall maintain operational integrity during and following completion of tracked vehicle operational level exposures.  This requirement will be tested in accordance with paragraph 4.1.2.2.

For tracked vehicles, the operational (narrow-band random-on-random) vibration test schedules will be 6 dB below the levels specified in MIL-STD-810E, Notice 1, Method 514.4, Table 514.4-AXIX (M113 Crew Compartment Walls), for the transverse axis.  The vehicle transverse axis levels, which is representative of the worst case of the vehicle levels, will be input to all three axes of the Processor Unit.  Test control level tolerances will be as specified in MIL-STD-810E, Notice 1, Method 514-4, Section II-1.1.  The test exposure duration will be 15 minutes for each test level or test phase, as applicable.  

B. Wheeled Vehicles.  The computer system components, when installed on their respective isolation kits shall not be physically damaged and shall maintain operational integrity during and following completion of wheeled vehicle operational level exposures. This requirement will be tested in accordance with paragraph 4.1.2.2.

The operational (broadband random) vibration test levels for wheeled vehicles will be as listed in 

Table 3.2‑11
. Test control level tolerances will be as specified in MIL-STD-810E, Notice 1, Method 514-4, Section II-1.1.  The test exposure duration will be 15 minutes for each test level or test phase, as applicable.


Table 3.2‑11  Wheeled Vehicle Vibration Environments for Computer System Operational Levels

	Vertical
	Transverse
	Longitudinal

	Frequency, Hz
	PSD Level, g2/Hz
	Frequency, Hz
	PSD Level, g2/Hz
	Frequency, Hz
	PSD Level, g2/Hz

	5
	0.0125
	5
	0.0125
	5
	0.0125

	7
	0.015
	7
	0.015
	7
	0.015

	20
	0.015
	30
	0.015
	30
	0.015

	200
	0.004
	200
	0.0035
	200
	0.0015

	Overall Level
	1.2 g rms
	Overall Level
	1.22 g rms
	Overall Level
	1.06 g rms


3.1.6.3 Shock 

The computer will be designed to be operational in the shock environment associated with wheeled and tracked vehicles when installed using FBCB2 shock and vibration isolators.  For qualification and test purposes the shock environment seen by the computer will be as defined below.

A. Functional Shock.  The computer shall not be physically damaged and shall conform to operational requirements when, while operating, subjected to three half-sine shock impulses in each direction of each orthogonal axis (total of 18 shocks) at a peak amplitude of 40g (-0%, +20%) and duration of 6 milliseconds (-0%, +50%).  This requirement will be tested in accordance with paragraph 4.1.2.3.

B. Ballistic Shock Qualifier.  The computer shall not be physically damaged and shall conform to operational requirements when subjected to shock qualifier pulses as defined below.  While operating, the computer will be subjected to three half-sine shock impulses in each direction of each orthogonal axis (total of 18 shocks) at a peak amplitude of 50g (-0%, +20%) and duration of (10 milliseconds (-0%, +50.  As a minimum, the computer will be capable of sustaining these shocks and be capable of normal operations following replacement of the RHDDC.  This requirement will be tested in accordance with paragraph 4.1.2.3.

C. Road Shock.  The computer components, when installed on their respective isolation kits, shall not be physically damaged and shall conform to operational requirements when, while operating, the isolation systems are subjected three (3) half-sine shock pulses in each direction of each orthogonal axis (total of 18 shocks) at a peak amplitude of 30g (-0%, +20%) and a duration of 11 milliseconds (-0%, +50%). This requirement will be tested in accordance with paragraph 4.1.2.3.

Notes: (1) The level of the Ballistic shock qualifier requirement is taken from Report No. CSTA-7552.  (2) Gunfire shock is not separately called-out based-on field and engineering experience which indicate that the shock isolation system effectively isolates the computer from the effects of these shocks.

3.1.6.4 Water Tightness 

The Appliqué+ V4 Computer shall be protected against water penetration and shall remain operational while being externally washed with a stream of water with 50 PSIG or equivalent, for 40 minutes, maximum nozzle distance from equipment of three to five feet, in its installed platform configuration, e.g. with interface cables and/or connector covers attached.  This requirement will be verified in accordance with paragraph 4.1.2.4.

[Rationale: this test for water-tightness is based-on experience from Ft. Hood, where equipment was occasionally left in vehicles driven through wash-racks.  The test is more severe than a simple rain test.  A modified test for immersion (immersed such that top of Unit Under Test (UUT) is just below water surface) might also be appropriate.  Note the verbiage “against water penetration”; this raises the bar to say that there should be NO water penetration, as opposed to simple rain tests in which limited penetration is permissible.  ]

3.1.6.5 Solar Radiation 

The Appliqué+ V4 Computer shall operate through, and survive without permanent degradation, exposure to bright, direct sunlight while operating in a hot-dry climate.  Conditions associated with the solar exposure are as defined in MIL-STD-810E, Method 505.3, Procedure I and Table 505.3-I for three diurnal cycles.  This requirement will be verified in accordance with paragraph 4.1.2.9.  Conditions associated with thermal management are described in paragraph 3.2.1.2.7.

3.1.6.6 Altitude 

The Appliqué+ V4 Computer shall operate at altitudes up to 10,000 feet.  Operation up to 15,000 feet is supported, but with potential degradation of the RHDDC operational life.  Conditions associated with the altitude exposure are as defined in MIL-STD-810E, Method 500.3, Procedure II. This requirement will be verified in accordance with paragraph 4.1.2.10.

 [Rationale: commercial disks are specified to 10,000 ft. only.  Army vehicles are capable of operation above this elevation.  Army aviation will generally be limited to 10,000 ft., unless occupants are on pressurized oxygen.] 

3.1.6.7 Operating Humidity 

The Appliqué+ V4 Computer shall conform to the operation requirements during and after exposure to humid conditions between 3% and 100% relative humidity in conjunction with changing temperatures as specified in MIL-STD-810E, Method 507.3, Procedure I.  This requirement will be verified in accordance with paragraph 4.1.2.16.

 [Rationale: these humidities are associated with hot-dry climates and high-humidity conditions of the basic climate as specified by AR 70-38.] 

3.1.6.8 Sand and Dust

A. The Appliqué+ V4 Computer shall conform to the operational requirements following exposure to wind blown sand and dust particles at a rate of 20 ±3 miles per hour for 30 minutes.  Conditions associated with the blown sand and dust exposure are as defined in MIL-STD-810E, Method 510.3, Procedure I.  This requirement will be verified in accordance with paragraph 4.1.2.17.

3.1.6.9 Biological and Chemical Contamination

A. The Appliqué+ V4 Computer shall resist the effects of biological and chemical warfare agents.  This requirement will be verified in accordance with paragraph 4.1.2.15.

B. The Appliqué+ V4 Computer shall resist the effects of biological and chemical decontamination agents, i.e. DS2 and STB, applied in accordance with standard decontamination procedures, for exposures of up to 30 minutes in duration. This requirement will be verified in accordance with paragraph 4.1.2.15.

[Rationale: DS2 and STB are standard decontamination agents for chemical and biological agents, respectively.  The 30 minute limitation is consistent with standard decontamination procedures and is also consistent with specification for electronic equipment in the M1A2 SEP.]

3.1.6.10 Explosive Atmosphere

The Appliqué+ V4 Computer equipment shall not cause ignition of an ambient explosive-gaseous mixture with air when operating in such an atmosphere.  The atmosphere is as defined in MIL-STD-810E, Method 511.3. This requirement will be verified in accordance with paragraph 4.1.2.11.

3.1.6.11 Salt-Fog Atmosphere

The Appliqué+ V4 Computer shall be designed resistant to the effects of a salt-fog atmosphere.  This requirement will be verified in accordance with paragraph 4.1.2.12.

3.1.6.12 Fungus 

The Appliqué+ V4 Computer system shall not contain exposed fungus nutrient materials that support fungus growth.  Conditions associated with exposure to fungi are as defined in MIL-STD-810E, Method 508.4. 

3.1.6.13 Electromagnetic Effects 

A. The Appliqué+ V4 Computer shall meet its operating requirements after exposure to the indirect effects of a near lighting strike in accordance with MIL-STD-464. This requirement will be verified in accordance with paragraph 4.1.2.7.

B.  The Appliqué+ V4 Computer, in its nominal, installed configuration as depicted in Figure 3.1‑1, shall meet its operating requirements after exposure to High-altitude Electro-Magnetic Pulse (HEMP) effects.  HEMP effects included as part of this specification include:

1. A transient electromagnetic environment as defined in MIL-STD-461E, RS105 (Radiated susceptibility, transient electromagnetic field); and,

2. Induced transients on the Power Interface port (J1), Audio Interface (J2), and Serial I/O Port (J3) in accordance with MIL-STD-461E, CS116 (Conducted susceptibility, damped sinusoidal transients, cables and power leads, 10kHz to 100MHz).  For the Power Interface port Imax will be 10 amperes.  For the Audio Interface and Serial I/O ports Imax will be 5 amperes.  For intra-system interfaces, including the W2 Display Cable and Keyboard Unit Cable, Imax will also be 5 amperes.

The above requirement (B1 and B2) will be verified in accordance with paragraph 4.1.2.7.

3.1.6.14 Electro Static Discharge (ESD)       

A. Direct contact, non-operating assembly.  The Computer System LRUs shall not be damaged during non-operating conditions, by direct contact (2,000 V body/finger human body model) to input, output, and interface connections.  The test for this requirement consists of three positive and three negative pulses at 2,000 V body/finger HBM, applied to each input, output, and interface connection of the LRU. The test method is IEEE STD C62.38-1994. This requirement will be verified in accordance with paragraph 4.1.2.13. (This threat occurs during the maintenance process when assemblies are handled without their associated cables and connectors attached. The body/finger ESD model is used since the input/output connector pins are behind MS-round style shells and accidental contact with ungrounded metal components is much less likely than accidental finger contact).

B. Direct contact, operating equipment.  The Computer System shall not be damaged by direct contact (15,000V hand/metal human body model) to operator accessible points and exposed surface areas during the normal operating process. The test for this requirement consists of multiple, hand/metal human body model pulses applied to each operator-accessible control and to the center of each exposed plane surface of the equipment.  The test method is IEC 1000-4-2 for Class 4 (15,000 Volts) simulated electrostatic discharges. This requirement will be verified in accordance with paragraph 4.1.2.13. (This threat occurs during the normal operations and maintenance process.  Class 4 (15,000 V) is specified based on guidance in IEC 1000-4-2, Appendix A, paragraph A.4 specifying very low humidity (10%) as found in the desert and the possible presence of synthetic materials, such as clothing as a source/generator of static electricity).
3.1.6.15 Electromagnetic Radiation

Electro Static Discharge (ESD)

A. The Appliqué+ V4 Computer shall be compliant with MIL-STD-461E, Paragraph 4 (General Requirements).  

B. The Appliqué+ V4 Computer shall be compliant with the following requirements of MIL-STD-461E, Paragraph 5 (Detailed Requirements) as specified for Army ground equipment: 

1. CE 102, Conducted Emissions, Power Leads, 10 KHz-10 MHz, Figure CE102-1

2. CS 101, Conducted Susceptibility, Power Leads, 30 Hz- 150 kHz, Figure CS101-1

3. CS 114, Conducted Susceptibility, Bulk Cable Injection, 10 KHz-200 MHz, Figure CS114-1

4. RE 102, Radiated Emissions, Electric Field, 10 kHz- 18 GHz, Figure 102-3

5. RS 103, Radiated Susceptibility, Electric Field, 2 MHz to 40 GHz (tested in the range of 10 kHz to 18 GHz, only) 

This requirement will be verified in accordance with paragraph 4.1.2.5.

3.2 Design and Construction

3.2.1 Materials, Processes and Parts

3.2.1.1 Finish

A. Color shall be Lusterless Forest Green, color number 34083 per FED-STD-595. Rationale: this is the color specified for Army communications electronics equipment—there is no specified color for Army computer equipment.
B. The Appliqué+ V4 Computer shall be finished with a Chemical Agent Resistant Coating (CARC) which is not subject to deterioration after exposure to chemical agents, biological agents, or decontamination agents per MIL-C-46168D. 

3.2.1.2 Nuclear, Biological and Chemical (NBC)

A. The Appliqué+ V4 Computer shall resist the effects of biological and chemical decontamination agents, including Decontamination Section Two (DS2) and Super Tropical Bleach (STB), applied to the external surfaces and components of the Appliqué+ V4 Computer, using standard decontamination procedures and methods. 

B. The Appliqué+ V4 Computer shall be operable by a user wearing MOPP IV protective gear using a suitable stylus if necessary. 

3.2.2 Reserved.  

See paragraph 3.2.6.15.  

[NOTE:  This paragraph is used to maintain cross reference to the Appliqué+ V4 System CIPFS specification.]

3.2.3 Identification and Marking

A. The identification label or plate shall be securely applied, fastened, or attached to each warranted item in a conspicuous location that does not interfere with equipment operation.  The label of plate shall be as permanent as the normal life expectancy of the item and be capable of withstanding the environmental tests and cleaning procedures specified for the item. 

B. MIL_STD-130K may be used for guidance for marking and serialization conformance.

C. NOTE – The part number to be used on the label for the Processor Unit will be the part number that reflects the Processor Unit without the Removable Hard Disk drive.   The plate or label shall contain the following data in the following order:

	ITEM NAME:

	(Official Government name)

	DESIGNATOR:
	P/O AN/UYK-128(V)

	NSN:

	(National Stock Number)

	PRIME CONTRACTOR CAGE:
	(CAGE code)

	PRIME CONTRACTOR P/N:
	(Part Number)

	PRIME CONTRACTOR S/N:
	(The Prime Contractor assigned serial number)

	CONTRACT NUMBER:
	(DAAB07-00-D-E501)

	MFG:

	(LIT or PAR) - (Mfgr Vendor's Part Number)

	SEE TECHNICAL BULLETIN     TB 11-7010-326-30


D. The Processor Unit label shall be placed on the front side of the Processor Unit, on the same side with the RHDDC access door.  

E. The Display Unit label shall be placed on the front side of the display.

3.2.4 Reserved.

3.2.5 Interchangeability

A.   All parts with the same part number shall be functionally and dimensionally interchangeable.

B.   Each suppliers Processor Unit shall be capable of operating with any Display Unit from any other supplier conforming to this specification. 

C.   Each supplier’s Keyboard Unit shall be capable of operating with any Display Unit and Processor Unit from any other supplier conforming to this specification.  This requirement will be met by conformance to the applicable keyboard port definitions herein, and the applicable USB specifications.  

3.2.6 Safety

A. The Appliqué+ V4 Computer shall meet the criteria for safety as specified in SEL 1183, System Safety Design Verification Checklist.  Allowable exceptions and/or limitations required for conformance are as follows.  

1. If a Complementary Metal Oxide Semiconductor (CMOS) memory or Real Time Clock backup battery containing lithium is incorporated in the Appliqué+ V4 Computer, then the amount of lithium in the battery shall be sufficiently small as to not represent a hazard as defined by the Code of Federal Regulations, Title 49, Section 173.185 (49CFR173.185). 
2. The amount of mercury contained in backlights shall be sufficiently small as to not represent a hazard as defined by the Code of Federal Regulations, Title 29, Section 1910.1000 (29CFR1910.1000).  
3. If glass (such as the LCD panel and backlights) which is not shatter resistant is incorporated in the Display Unit then a shield to protect personnel shall be incorporated in the design.  

4. If enclosures containing batteries are not vented then sufficient volume shall be provided in the unit to safely contain any venting. 

5. Neither lead-acid or lithium battery types shall be incorporated in the Appliqué+ V4 Computer except as noted above.  A separate battery compartment designed to contain liquid/gas from the batteries is not required.

6. The Display Unit’s backlight inverter, backlight interface circuitry, and backlights may operate at voltages between 70 and  500 Volts rms, however a warning label limiting maintenance of the Display Unit to trained personnel shall be provided.  [Note:  the backlight power circuits have high voltage potential but are extremely limited in the amount of current that can be delivered.].  [Note: the backlight power circuits have high voltage potential but are extremely limited in the amount of current that can be delivered.] 
B. With the exception of the backlight inverter, backlight interface circuitry and backlights all operating voltages shall be limited to less than 70 Volts (rms or DC) with respect to ground. An exception will be granted for voltages greater than 70 Volts but less than 500 Volts rms which are contained entirely within a UL 1950 approved, sealed module. 

C. Operating personnel shall be protected from accidental contact with voltages in excess of 30 volts.  [CECOM Safety checklist]  

D. The input power supply voltage range (for example, 20-33 VDC) shall be indicated near the input power connector. [CECOM Safety checklist]
E. All external parts and surfaces shall be at ground potential. [CECOM Safety checklist]
F. The path to/from various equipment points to ground shall be continuous and permanent, e.g. hinges and slides shall not be relied upon as the ground path. [CECOM Safety checklist]
G. The Appliqué+ V4 Computer shall be provided with 1/4-20 grounding lugs and wing nuts (one lug each for the Processor Unit and Display Unit). [CECOM Safety checklist]
H. Circuit breakers shall provide a visual indication when tripped. [CECOM Safety checklist]
I. Sharp corners, edges, and projections shall be avoided. [CECOM Safety checklist]
J. Suitable carrying handles or hand grasp areas shall be provided. [CECOM Safety checklist]
K. The temperature of all exposed parts shall be less than 60 degrees C when the ambient temperature is 25 degrees C, regardless of the condition of operation. [CECOM Safety checklist]
L. The temperature of all front panels and operating controls shall be less than 49 degrees C when the ambient temperature is 25 degrees C, regardless of the condition of operation. [CECOM Safety checklist]
M. Caution labels shall be provided if maintenance access is required to glass fiber materials, such as insulation. [CECOM Safety checklist]  

[Rationale: compliance with CECOM safety requirements is the basic requirement (Item A). The limitations/clarifications identified in items A.1-A.6 are consistent with results from Version 1/TF XXI safety assessment activities.  A review of SEL 1183 against the computer implementation approach resulted in the inclusion of items B through M as items which must be explicitly addressed in the computer design or in the selection of materials.  Other elements of SEL 1183 were considered to be either not applicable or met by the nature of the design approach, i.e. there are not 3-prong, AC outlets on the computer, there are no voltages present capable of causing ionizing radiation, etc.  All SEL 1183 requirements will be addressed in the FBCB2 Safety Assessment Report.] 

3.2.7 Reserved

4 QUALITY ASSURANCE PROVISIONS

4.1 General

4.1.1 Responsibility for Quality Assurance
The contractor shall be responsible for performing and meeting the testing, inspection, acceptance and quality assurance requirements. 

4.1.2 Special Tests and Examinations

The Appliqué+ V4 Computer shall be subjected to the tests specified below to evaluate the computer’s capability to satisfy performance requirements, as specified in paragraph 3.2.1, in the tactical environment.

4.1.2.1 Temperature

A. The Appliqué+ V4 Computer shall be tested for low temperature ( -30 degrees F in still air) operation in accordance with MIL-STD-810E, Method 502.3, Procedure II. 

B. The Appliqué+ V4 Computer shall be tested for high-temperature ( +140 degrees F in still air) operation in accordance with MIL-STD-810E, Method 501.3, Procedure II. 

C. The Appliqué+ V4 Computer shall be tested for Temperature Shock as part of the operating temperature test cycle. Specific requirements for temperature shock are identified in paragraph 3.2.6.1.3. 

D. Testing for Operation in the Temperature range shall be performed at the specified, low ambient air operating temperature, at +32 degrees F, and at least one other temperature as necessary to demonstrate scaling of the startup time with ambient temperature.  Specific requirements for operational in the temperature range are identified in paragraph 3.2.6.1.4.

E. Unless otherwise specified, a period of three hours will be used to achieve temperature stabilization following a temperature change.  

F. Unless otherwise specified herein, the rate of ambient temperature changes made during the course of testing shall be 5 degrees F per minute.  

G. The Appliqué+ V4 Computer shall be tested for operational requirements when restored to the operating temperature range after exposure (non-operating) for 72-hours to an ambient temperature of –30 degrees F and +160degrees F (-35 degrees C and +71 degrees C).  Specific requirements for storage temperature are identified in paragraph 3.2.6.1.2.

4.1.2.2 Vibration 

The Appliqué+ V4 Computer shall be tested for operability in a vibration environment in accordance with MIL-STD-810E, Method 514.4, Procedure I, Category 8 (Ground Mobile). Specific requirements are identified in paragraph 3.2.6.2.

4.1.2.3 Shock

A. Functional Shock.  The Appliqué+ V4 Computer shall be tested for operability in a shock environment in accordance with MIL-STD-810E, Method 516.4, Procedure I.  

B. Ballistic Shock Qualifier.  The Appliqué+ V4 Computer shall be tested for operability in a ballistic shock environment in accordance with Report CSTA-7552, page 5-5 and page 5-6, Figure 5-3.

C. Road Shock. The Appliqué+ V4 Computer shall be tested for operability in a shock environment in accordance with MIL-STD-810E, Method 516.4, Procedure I.

Specific requirements are identified in paragraph 3.2.6.3.

4.1.2.4 Water Tightness 

The Appliqué+ V4 Computer shall be tested for water tightness in accordance with MIL-STD-810E, Method 506.3, Procedure III (Water Tightness) except that total duration of the exposure shall be 40 minutes and distance from the nozzle to the equipment under test shall be three to five feet.  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.4.  The Computer may be non-operating during the exposure provided that effects of computer operation is simulated via appropriate pre-heating of the computer system to a temperature at least 10 degrees Celsius (18 degrees F) higher than the water temperature.

4.1.2.5 Electro-Magnetic Interference/Electro-Magnetic Compatibility (EMI/EMC) 

The Appliqué+ V4 Computer shall be tested for EMI/EMC in accordance with MIL-STD-461E.  Specific requirements are identified in paragraph 3.2.6.15.

Testing shall be performed utilizing an FBCB2, W2 Display Cable connecting the Display and Processor Units.  Nominal platform serial data interfaces shall be exercised during testing through an FBCB2, W3 Serial Data Cable and loopback connectors.  The bit rate on the COM-C interface during the loopback test shall be 38,400 bps and the bit rate on the COM-D interface (in RS-422 configuration) shall be 9,600 bps. 

4.1.2.6 RHDDC Drop Test

The RHDDC shall be tested for its resistance to the effects of shock by dropping the RHDDC once on each corner (total of 8 drops) from a height of 30 inches onto a surface of two inches of plywood backed by concrete.  Other aspects of test conduct will be taken from MIL-STD-810E, Method 516.4, Procedure IV.  Specific requirements are identified in paragraph 3.2.1.5.  

4.1.2.7 Electromagnetic Effects

A. At the government's option, the Appliqué+ V4 Computer shall be tested for near-strike lightning IAW the requirements of MIL-STD-464.  Detailed requirements are identified in paragraph 3.2.6.13.

B. At the government's option, the Appliqué+ V4 Computer shall be tested for resistance to the affects of a transient electromagnetic environment IAW the requirements of MIL-STD-461E, RS105.  Specific requirements are identified in paragraph 3.2.6.13.

C. The Appliqué+ V4 Computer shall be tested for resistance to the affects of a transient electromagnetic environment in accordance with MIL-STD-461E, CS116.  Specific requirements are identified in paragraph 3.2.6.13.

4.1.2.8 Reliability Demonstration

4.1.2.8.1 Reliability Demonstration Test

A. As an element of the Appliqué+ V4 Computer qualification testing, contractor shall conduct a reliability stress test on a minimum of ten initial production units for a minimum duration of one month.  

B. The Reliability Demonstration Test shall demonstrate a Lower Limit Mean Time Between Failure of 1,517 hours with a confidence of 90% or greater.  [Rationale: Based-on FBCB2 test experience, the effective functional failure rate can be as much as 40% higher than the hardware component failure rate, because of soft failures, misidentified failures and no fault found conditions, and corrupted software. Based-on on this rate, and the 910 hour ORD requirement the hardware MTBF must be at least 1517 Hrs (=910 Hrs MTBEFF / (1 – 0.4).  Based-on results from TFXXI AWE a hardware MTBF of 1,800 hours or more should be attainable for the ruggedized hardware.]  
C. The environmental profile shall include thermal stress, power stress, and duty cycles based on diurnal cycles as defined in Table 4.1‑1.  [Rationale: the profile was developed using guidance from MIL-HDBK-781A and ORD requirements to operate in Hot, Basic, and Cold climactic environments.]
D. If a failure occurs during the test period, the bidder shall make appropriate corrections and repeat or restart the test as necessary to demonstrate the reliability requirement to the required degree of confidence.

E. Prior to the start of the Reliability Demonstration Test, the bidder shall subject all of the units to be tested to a one-half hour vibration conditioning, with the vibration oriented in a single axis, normal to the plane of the major components of the unit under test.  The vibration environment should conform with Table 3.2‑10.

Table 4.1‑1  Reliability Demonstration Test Environment Profiles

	Profile
	Test
	Note

	Vibration Pre-conditioning 
	The vibration profile in Table 3.2‑10 shall be performed for 1/2 hour into the axis normal to the plane of the major components in the item prior to initiating testing IAW following profiles. 
	

	Thermal

Use the following diurnal environmental cycles. 


	Hot (21% of diurnal cycles), in accordance with AR 70-38 Table 2-2, operational conditions for Hot Climatic Design Type: Hot-Dry Daily Cycle (temperatures from 95F to 120F).
	

	
	Basic Hot (33% of diurnal cycles), in accordance with AR 70-38 Table 2-6, operational conditions for Basic Climatic Design Type: Hot Daily Cycle (temperatures from 90F to 110F). 
	

	
	Basic Cold (30% of diurnal cycles), in accordance with AR 70-38 Table 2-7, operational conditions for Basic Climatic Design Type; Cold Daily Cycle  (temperatures from -25F to –5F). 
	The Appliqué+ V4 Computer should be in continuous operation below 0 degrees F ambient.

	
	Cold (16% of diurnal cycles), in accordance with: Constant ambient air at-25F to simulate the inside of a warmed vehicle exposed to a constant –50F outside air temperature.  
	The Appliqué+ V4 Computer should be in continuous operation below 0 degrees F ambient.

	Operational Duty Cycle
	The operational duty cycle during reliability testing shall be 90% on and 10% off, except during low-temperature tests as noted. 


	Off periods shall be programmed to occur at times corresponding to intermediate temperatures of the thermal test profiles.

	Voltage Stress
	25% of On time at 30 VDC input power 

50% of On time at 27 VDC input power

25% of On time at 24 VDC input power
	


4.1.2.8.2 Reserved

A. Reserved.

B. Reserved.

C. Reserved.

4.1.2.9 Solar Radiation

The Appliqué+ V4 Computer shall be tested for Solar Radiation in accordance with MIL-STD-810E, Method 505.3, Procedure I Hot-dry climate.  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.5.

4.1.2.10 Altitude

The Appliqué+ V4 Computer shall be tested for Storage and Operation at Altitude in accordance with MIL-STD-810E, Method 500.3.  Procedure I (Storage) 1 hour, 15,000 ft; and Procedure II (Operation) at 15,000 ft.  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.6.

4.1.2.11 Explosive Atmosphere

The Appliqué+ V4 Computer shall be tested for Explosive Atmosphere, not causing ignition of an ambient explosive-gaseous mixture with air when operating in such an atmosphere in accordance with MIL-STD-810E, Method 511.3.  Procedure I (Equipment Operation in Flammable Atmosphere.  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.10.

4.1.2.12 Salt-Fog Atmosphere

The Appliqué+ V4 Computer shall be tested for resistant to the effects of a salt-fog atmosphere, in accordance with MIL-STD-810E, Method 509.3.  Procedure I (48 hour exposure, 48 hour drying period).  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.11.

4.1.2.13 Electro-Static Discharge (ESD)

The Appliqué+ V4 Computer shall be tested for damage during non-operation and operational periods when subjected to direct contact of ESD in accordance with IEEE STD C62.38-1994 (Non-operating) and IEC 1000-4-2 (Operational).  Specific requirements are identified in paragraph 3.2.6.14.

4.1.2.14 Power Interface

The Appliqué+ V4 Computer shall be tested for compatibility with the military vehicle power interface in accordance with MIL-STD-1275B.  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.1.1.10.

4.1.2.15 Biological and Chemical Contamination

At the government's option, the Appliqué+ V4 Computer shall be tested for resistance to the effects of Biological and Chemical Agents and resistance to Biological and Chemical Decontamination Agents (DS2 and STB).  The test method will be based-on decontamination procedures identified in FM 3-5 and guidance from MIL-HDBK-783.  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.9. 
4.1.2.16 Operating Humidity

At the government's option, the Appliqué+ V4 Computer shall be tested for conformance to operation requirements during and after exposure to humid conditions in accordance with MIL-STD-810E, Method 507.3, Procedure I (natural) or Procedure II (Induced) – contractor option.  The unit(s) shall be as in their installed configuration, e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.7.

4.1.2.17 Sand and Dust


The Appliqué+ V4 Computer shall be tested for conformance to operation requirements during and after exposure to blowing dust conditions in accordance with MIL-STD-810E, Method 510.3, Procedure 1.  The unit(s) shall be as in their installed configuration , e.g., interface cables attached and/or connector covers in place.  Specific requirements are identified in paragraph 3.2.6.8.

4.2 FIRST ARTICLE TEST/Quality conformance Inspections 

The verification methods described below will be used to determine if the Appliqué+ V4 Computer meets the requirements of Section 3 in accordance with the Requirements Verification Cross Reference Matrix in  Table 4.2‑1First Article tests may be satisfied by data obtained from previously-qualified similar equipment, or by conducting qualification on the Applique+ V4 Computer system as defined in the applicable hardware qualification test plan. Acceptance test defines validation conducted on each production unit as defined in the applicable acceptance test procedure.

EXAMINATION (E). Verification by examination for workmanship, assembly and fit, mechanical safety, marking, materials, parts, finish/surface treatments for corrosion prevention and physical conformance to documentation, etc.  Physical measurements to verify conformance may be included in the examination.

ANALYSIS (A). Analysis is an element of inspection in the form of study, resulting in data, that is intended to verify a requirement when an examination, test, or demonstration cannot feasibly be employed to verify that requirement. Such data may be comprised of design solutions, or derived from original lower-level inspections, or both.  Verification by design similarity may be included in the analysis.

DEMONSTRATION (D). Demonstration is verification by means of observing the functional operation of items and components without requiring the use of elaborate instrumentation or special test equipment.  

TEST (T). Verification by test involves the operation of an end item and requires instrumentation of the item and/or for control of the induced environment, and the recording and evaluation of quantitative data. Acceptability of the end item is determined by comparison of the data with pre-established quantitative requirements with tolerances. 

      CERTIFICATION (C).  Certification is a guarantee by the contractor that a requirement (as described below) has been successfully met and verified by bringing previous Qualification testing or analysis results forward to FAT for those environments where the contractor certifies that there were no differences between the pre-production prototypes and the production units.

Table 4.2‑1  Requirements Verification Cross Reference Matrix

	Requirements for Verification
	

	Paragraph
	Title
	First Article Test
	Acceptance

	3
	REQUIREMENTS
	N/A
	N/A

	3.1
	Appliqué+ V4 Computer System Definition
	N/A
	N/A

	3.1 A
	Block Diagram
	N/A
	N/A

	3.1 B
	Appliqué V4 Computer Display
	N/A
	N/A

	3.1 C
	Delete
	N/A
	N/A

	3.1 D
	Mechanical Configuration Requirements
	N/A
	N/A

	3.1 E
	COTS Software Licenses
	N/A
	C

	3.1 E1
	Windows NT 4.0 or Later
	N/A
	C

	3.1 E2
	Linux Version 7.2 or Later
	N/A
	C

	3.1 E3
	Solaris Version 2.8 or Later
	N/A
	C

	3.1 E4
	HID and Other Licenses
	N/A
	C

	3.1 F
	Internal Backup Battery
	N/A
	N/A

	3.1 G
	Processor Unit Standalone Operation
	D
	N/A

	3.2
	Characteristics
	N/A
	N/A

	3.2.1
	Performance Characteristics
	N/A
	N/A

	3.2.1.1
	Processor Unit
	N/A
	N/A

	3.2.1.1.1
	Central Processing Unit
	N/A
	N/A

	3.2.1.1.1 A
	Microprocessor
	D
	D

	3.2.1.1.1 B
	Clock Speed
	D
	D

	3.2.1.1.1 C
	CPU Upgrade Path
	A
	N/A

	3.2.1.1.1 D
	PCI Bus 
	N/A
	N/A

	3.2.1.1.1 E
	PCI Interface Devices
	A
	N/A

	3.2.1.1.1 E
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	Hard Disk Drive Interface Controller
	A
	N/A

	3.2.1.1.1 E
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	LAN Interface Controller
	A
	N/A

	3.2.1.1.1 F
	Video Graphics Interface
	A
	N/A

	3.2.1.1.1 G
	Video Graphics Color Support
	D
	N/A

	3.2.1.1.1 H
	Random Access Memory Minimum
	D
	D

	3.2.1.1.1 I
	Cache
	D
	N/A

	3.2.1.1.1 J
	BIOS
	D
	N/A

	3.2.1.1.1 K
	CMOS
	D
	N/A

	3.2.1.1.1 L
	PC Compatible Support Registers
	N/A
	N/A

	3.2.1.1.1 M
	Internal Clock backup battery
	D
	D

	3.2.1.1.1 N
	Battery backup design life
	A
	N/A

	3.2.1.1.1 O
	BIOS Advanced Configuration Power Interface 
	A
	N/A

	3.2.1.1.1 P
	Reserved (See 3.2.1.1.1.15.1 for Rqmt)
	N/A
	N/A

	3.2.1.1.1 Q
	Deleted
	N/A
	N/A

	3.2.1.1.1 R
	Deleted
	N/A
	N/A

	3.2.1.1.1 S
	Deleted
	N/A
	N/A

	3.2.1.1.1 T
	Processor Unit Optimal Modularity and Expandability
	N/A
	N/A

	3.2.1.1.2
	Operating System Support / Software
	N/A
	N/A

	3.2.1.1.2 A
	Windows NT 4.0 or Later
	D
	N/A

	3.2.1.1.2 B
	Solaris x86 (UNIX) 2.8 or Later
	D
	N/A

	3.2.1.1.2 C
	Red-Hat Linux 7.2 or Later
	D
	N/A

	3.2.1.1.2 D
	Processor Unit Software Hosting
	D
	N/A

	3.2.1.1.2 E
	FBCB2 V4 System Hardware/Software Compatibility
	D
	N/A

	3.2.1.1.3
	RHDDC Interface
	N/A
	N/A

	3.2.1.1.3 A
	Removable HDD / PU Interoperable
	D
	D

	3.2.1.1.3 B
	RHDDC Internal mounting
	D
	N/A

	3.2.1.1.3 C
	RHDDC Access Door Arrangement
	D
	N/A

	3.2.1.1.3 D
	RHDDC Security
	D
	N/A

	3.2.1.1.3 E
	RHDDC  Removal Specification
	D
	N/A

	3.2.1.1.3 F
	PU Water Shielding
	D
	

	3.2.1.1.4
	Display Unit Interface
	N/A
	N/A

	3.2.1.1.4 A
	Display Unit Operation
	D
	D

	3.2.1.1.4 B
	Display Unit Interoperability  
	N/A
	N/A

	3.2.1.1.4 B1
	Display Unit Power
	T
	N/A

	3.2.1.1.4 B2
	Display Unit Video Display
	T
	N/A

	3.2.1.1.4 B3
	Display Unit Touchscreen
	T
	N/A

	3.2.1.1.4 B4
	Display Unit USB
	T
	N/A

	3.2.1.1.4 B5
	Display Unit Indicators and Controls
	T
	N/A

	3.2.1.1.4 C
	Display Unit Connector
	E
	N/A

	3.2.1.1.4 D
	Display Unit Tethered Operation
	D
	N/A

	3.2.1.1.5 
	Keyboard Interface 
	N/A
	N/A

	3.2.1.1.5 A
	Keyboard Interface Support
	D
	D

	3.2.1.1.5 B
	Keyboard Interface Start-up
	D
	N/A

	3.2.1.1.6
	Serial Input/Output (I/O) Port, J3
	N/A
	N/A

	3.2.1.1.6 A1
	COM B Configuration
	D
	D

	3.2.1.1.6 A2
	COM-C-F Normal Operation
	D
	D

	3.2.1.1.6 A3
	SYNC-1 and SYNC-2 Synchronous Ports
	D
	D

	3.2.1.1.6 B
	COM-B, COM-C to F 16550 UART
	D
	D

	3.2.1.1.6 C
	Serial ports COM-C through COM-F
	N/A
	N/A

	3.2.1.1.6 C1
	Single Factory Programmable Interrupt
	A or C
	N/A

	3.2.1.1.6 C2
	Factory Programmable I/O Address
	A or C
	N/A

	3.2.1.1.6 C3
	Status Register
	A or C
	N/A

	3.2.1.1.6 D
	Serial Input/Output Connector
	E
	N/A

	3.2.1.1.6 E
	Signal Assignments on the Serial I/O Port
	A
	N/A

	3.2.1.1.6 F
	SYNC-1 and SYNC-2 Detailed Requirements
	A
	N/A

	3.2.1.1.7 
	Audio Interfaces
	N/A
	N/A

	3.2.1.1.7 A
	Audio Controller Device
	D
	D

	3.2.1.1.7 B
	Volume Control
	D
	D

	3.2.1.1.7 C
	Speaker Interface
	D
	D

	3.2.1.1.7 D
	External Audio Interface
	D
	D

	3.2.1.1.7 E
	PC Speaker Port 
	N/A
	N/A

	3.2.1.1.7 E1
	External Headset/Loudspeaker Audio
	D
	D

	3.2.1.1.7 E2
	PC Speaker Port Inhibited 
	D
	D

	3.2.1.1.7 F
	External Audio Interface Connector
	E
	N/A

	3.2.1.1.7 G
	External Audio Signal Assignments
	A
	N/A

	3.2.1.1.8
	Expansion Interface, J5
	N/A
	N/A

	3.2.1.1.8 A
	Expansion USB I/F
	D
	D

	3.2.1.1.8 B
	Expansion USB Function
	D
	D

	3.2.1.1.8 C
	Expansion USB +5V Power
	T
	D

	3.2.1.1.8 D
	Expansion LAN I/F
	D
	D

	3.2.1.1.8 E
	Expansion LAN Function
	D
	D

	3.2.1.1.8 F
	Expansion Power Specification
	T
	D

	3.2.1.1.8 F
	Expansion Power Specification
	T
	

	3.2.1.1.8 F1
	Load Regulation
	T
	

	3.2.1.1.8 F2
	Line Regulation
	T
	

	3.2.1.1.8 F3
	Ripple
	T
	

	3.2.1.1.8 G 
	Power Circuit Protection
	A
	N/A

	3.2.1.1.8 H
	Expansion Power Connector, J5
	E
	N/A

	3.2.1.1.8 I
	Expansion Interface Signal Assignments 
	A or C
	

	3.2.1.1.9
	SVGA Interface, J6
	N/A
	N/A

	3.2.1.1.9 A
	External SVGA Interface 
	D
	D

	3.2.1.1.9 B
	SVGA Interface Connector
	E
	N/A

	3.2.1.1.9 C
	SVGA Operation at Display Unit Resolution
	D
	D

	3.2.1.1.9 D
	SVGA Operation at Other Resolutions
	N/A
	N/A

	3.2.1.1.9 D
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	Software Configurable Up To 1280 x 1024
	D
	N/A

	3.2.1.1.9 D
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	Inhibit/Blank Display Unit Output
	D
	N/A

	3.2.1.1.9 E
	SVGA Interface Signal Assignment, J6
	A or C
	N/A

	3.2.1.1.10
	Power Interface
	N/A
	N/A

	3.2.1.1.10 A
	Military Vehicle
	T
	N/A

	3.2.1.1.10 B
	Operate Through Input Power Ripple, Surges, and Spikes
	T
	N/A

	3.2.1.1.10 C
	Protection Against Transient, Low Voltage Conditions
	T
	N/A

	3.2.1.1.10 D
	Protection Against Reverse Polarity
	T
	N/A

	3.2.1.1.10 E
	Nominal Power Consumption
	T
	N/A

	3.2.1.1.10 F
	Power Connector
	E
	N/A

	3.2.1.1.10 G
	Signal Assignments 
	A or C
	N/A

	3.2.1.1.10 H
	Voltage Monitor
	D
	D

	3.2.1.1.10 I
	ACPI Battery State, Battery 1, Vehicle Battery
	A, D or C
	N/A

	3.2.1.1.10 J
	ACPI Battery State, Battery 2, Backup Battery
	A, D or C
	N/A

	3.2.1.1.10 K
	FBCB2 Computer Trip Characteristics
	A, D or C
	N/A

	3.2.1.1.11
	Power Control
	N/A
	N/A

	3.2.1.1.11 A
	Power-on and Power-off Commands
	D
	D

	3.2.1.1.11 B 
	Power Switch Specification
	A or C
	N/A

	3.2.1.1.11 C
	Power-off State Current Draw
	T
	N/A

	3.2.1.1.11 D
	Circuit Breaker
	D
	D

	3.2.1.1.11 E
	Circuit Breaker On/Off Labeling
	E
	E

	3.2.1.1.11 F
	Circuit Breaker On/Off Switch Guard
	D
	E

	3.2.1.1.12
	Processor Unit Thermal Management
	N/A
	N/A

	3.2.1.1.12 A
	Reduced Power
	D
	N/A

	3.2.1.1.12 B
	Maximum Computational Throughput
	D
	N/A

	3.2.1.1.12 C
	Maximum Ambient Air Temperature
	D
	N/A

	3.2.1.1.12 D
	Prevent Damage
	D
	N/A

	3.2.1.1.12 E
	Status Display
	D
	D

	3.2.1.1.13
	Battery Power
	N/A
	N/A

	3.2.1.1.13 A
	BB-388/U
	D
	D

	3.2.1.1.13 B
	10 Minutes Operation 
	D
	N/A

	3.2.1.1.13 C
	Circuit Breaker Inhibits Battery
	D
	N/A

	3.2.1.1.13 D
	Power Control Off 
	D
	N/A

	3.2.1.1.13 E
	Inhibit of Power-On 
	D
	N/A

	3.2.1.1.13 F
	User Installable
	D
	N/A

	3.2.1.1.13 G
	Environmental Integrity
	E
	N/A

	3.2.1.1.13 H 
	Charging Capability (8-hours)
	D
	N/A

	3.2.1.1.13 I
	Continuous Charging
	T
	N/A

	3.2.1.1.13 J
	Reserved
	N/A
	N/A

	3.2.1.1.13 K
	Prevention of Primary Battery Charging
	D
	N/A

	3.2.1.1.14
	Hour Meter
	E
	E

	3.2.1.1.15
	Year 2000 Compliance
	T
	N/A

	3.2.1.2
	Display Unit
	N/A
	N/A

	3.2.1.2.1
	Display Panel
	N/A
	N/A

	3.2.1.2.1 A
	Interface and Compatibility
	N/A
	N/A

	3.2.1.2.1 A1
	18 bit Color Depth
	N/A
	N/A

	3.2.1.2.1 A2
	800 x 600 Pixel Resolution
	N/A
	N/A

	3.2.1.2.1 A3
	Active Matrix TFT LCD
	N/A
	N/A

	3.2.1.2.1 A4
	Five pair LVDS Signaling Interface
	N/A
	N/A

	3.2.1.2.1 B
	Active Matrix TFT Color Display
	D
	N/A

	3.2.1.2.1 C
	Delete
	 
	 

	3.2.1.2.1 D
	Display Unit’s Resolution
	D
	D

	3.2.1.2.1 E
	Sunlight Readability Characteristics
	T
	N/A

	3.2.1.2.1 F
	Maximum Luminance
	T
	N/A

	3.2.1.2.1 F1
	Battery Backup Operation with Reduced Maximum Luminance
	D
	N/A

	3.2.1.2.1 G
	Luminance w/ Backlight set to its lowest
	T
	N/A

	3.2.1.2.1 H
	Display Unit Side-to-Side Viewing Angles
	T
	N/A

	3.2.1.2.1 I
	Display Unit Top-to-Bottom Viewing Angles
	T
	N/A

	3.2.1.2.1 J
	Display Unit Glare Reducing Finish or Filter
	D
	N/A

	3.2.1.2.1 K
	Display Metrology
	D
	N/A

	3.2.1.2.2
	Touchscreen
	N/A
	N/A

	3.2.1.2.2 A
	Display Unit Pressure-sensitive Overlay
	D
	D

	3.2.1.2.2 B
	Touchscreen Resolution
	T
	N/A

	3.2.1.2.2 C 
	Touchscreen Compatibility
	D
	N/A

	3.2.1.2.3
	USB / Keyboard Interface Port, J2
	N/A
	N/A

	3.2.1.2.3 A
	USB Hub
	D
	D

	3.2.1.2.3 B
	USB Specification
	D, A or C
	N/A

	3.2.1.2.3 C
	USB Processor Unit Communication with Display Unit
	D
	D

	3.2.1.2.3 D
	USB Keyboard Interface
	D
	D

	3.2.1.2.3 E
	USB Keyboard Connector
	D
	D

	3.2.1.2.3 F
	“Hot-connection” of the Keyboard Unit
	D
	D

	3.2.1.2.3 G
	0.5 amps of +5 VDC
	T
	N/A

	3.2.1.2.3 H
	Ripple and Regulation Characteristics
	N/A
	N/A

	3.2.1.2.3 H1
	Load Regulation
	T
	N/A

	3.2.1.2.3 H2
	Line Regulation
	T
	N/A

	3.2.1.2.3 H3
	Ripple 
	T
	N/A

	3.2.1.2.3 I
	Display Unit J2 Connector
	E
	N/A

	3.2.1.2.4
	8-button Bezel Keypad (Where Present)
	N/A
	N/A

	3.2.1.2.4 A
	Keypad Position
	E
	E

	3.2.1.2.4 B
	Keypad Codes
	D
	D

	3.2.1.2.4 C
	Keypad Labeling
	E
	E

	3.2.1.2.5
	Controls
	N/A
	N/A

	3.2.1.2.5 A
	Display Panel Controls
	N/A
	N/A

	3.2.1.2.5 A1
	Display Panel Power Control
	D
	D

	3.2.1.2.5 A2
	Display Panel Brightness Up / Indicator (LED) Brightness UP
	D
	D

	3.2.1.2.5 A3
	Display Panel Brightness Down / Indicator (LED) Brightness Down
	D
	D

	3.2.1.2.5 A4
	Deleted
	N/A
	N/A

	3.2.1.2.5 A5
	Deleted
	N/A
	N/A

	3.2.1.2.5 A6
	Blackout
	D
	D

	3.2.1.2.5 B
	Power Control Operation
	N/A
	N/A

	3.2.1.2.5 C
	Display Panel Brightness Adjustment
	D
	D

	3.2.1.2.5 D
	Display Panel Retention of Settings
	D
	N/A

	3.2.1.2.5 E
	Display Panel Brightness Level Adjustments
	D
	D

	3.2.1.2.5 F
	Reserved
	D
	N/A

	3.2.1.2.5 F
	Display Panel Blackout Control
	D
	D

	3.2.1.2.5 H
	Keypad Function
	D
	D

	3.2.1.2.5 I
	Preferred Layout
	E
	N/A

	3.2.1.2.6
	Indicators
	N/A
	N/A

	3.2.1.2.6 A
	Display Panel Indicators
	N/A
	N/A

	3.2.1.2.6 A
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	Processor Unit Status
	E
	E

	3.2.1.2.6 A
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	Display Unit Status
	E
	E

	3.2.1.2.6 A
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	Power On State
	E
	E

	3.2.1.2.6 B
	Indicator Information
	D
	N/A

	3.2.1.2.6 C
	Brightness Level of the Indicators
	D
	D

	3.2.1.2.6 D 
	Deleted
	N/A
	N/A

	3.2.1.2.6 E
	Indicators Blink Rate
	D
	N/A

	3.2.1.2.7
	Display Unit Thermal Management
	N/A
	N/A

	3.2.1.2.7 A
	Display Panel Lowest Maximum  Brightness
	D
	N/A

	3.2.1.2.7 B
	Display Panel Maximum Temperature Rise
	D
	N/A

	3.2.1.2.7 C
	Display Panel Maintain Full Brightness
	D
	N/A

	3.2.1.2.7 D
	Display Panel Reduced Brightness Operation
	D
	N/A

	3.2.1.2.7 E
	Display Panel Brightness at Maximum Ambient Air Temperature
	D
	N/A

	3.2.1.2.7 F
	Display Panel Maximum Front Panel Temperature Limit
	D
	N/A

	3.2.1.2.7 G
	Display Panel Restoration of Backlight Power
	D
	N/A

	3.2.1.2.7 H
	Display Panel Thermal Management Status
	D
	N/A

	3.2.1.2.8
	Processor Unit Interface
	N/A
	N/A

	3.2.1.2.8 A
	Inter-operation with tethered-remote Processor Unit
	D
	D

	3.2.1.2.8 B
	Connector
	E
	N/A

	3.2.1.3 
	Touchscreen Stylus with Tether
	N/A
	N/A

	3.2.1.3 A
	Suitable to the Touchscreen
	D
	N/A

	3.2.1.3 B
	Pencil shape
	E
	N/A

	3.2.1.3 C
	Tethered
	E
	E

	3.2.1.3 D
	Fit into the Stylus Holder
	D
	N/A

	3.2.1.4
	Keyboard Unit
	N/A
	N/A

	3.2.1.4 A
	Sealed, QWERTY Keypad 
	E
	N/A

	3.2.1.4 B
	USB HID Keyboard 
	D, A or C
	D

	3.2.1.4 C
	USB Hub Connection
	D
	D

	3.2.1.4 D
	Hot Plug
	D
	D

	3.2.1.4 E
	Keypad Backlighting Support
	D
	D

	3.2.1.4 F
	Keypad Backlighting Brightness Control
	D
	D

	3.2.1.4 G
	Keyboard Brightness Adjustment 
	D
	D

	3.2.1.4 H
	Keyboard Embedded Pointing Device
	D
	D

	3.2.1.4 I
	Functional after Hot Plug
	D
	D

	3.2.1.4 J
	Keyboard Unit Cable
	E
	E

	3.2.1.4 J1
	USB Make-First Break-Last Pins
	E
	N/A

	3.2.1.4 J2
	Connector Keying and Backshell Orientation
	E
	E

	3.2.1.4 K
	Replaceable Cable
	D
	N/A

	3.2.1.5 
	Removable Hard Disk Drive Cartridge (RHDDC)
	N/A
	N/A

	3.2.1.5 A
	RHDDC Non-Volatile Mass Storage Device
	D
	D

	3.2.1.5 B
	RHDDC Industry Standard EIDE
	A
	N/A

	3.2.1.5 C
	RHDDC  Shock
	T
	N/A

	3.2.1.6
	Headless Mode
	D
	N/A

	3.2.2
	Physical Characteristics
	N/A
	N/A

	3.2.2.1 
	Mounting Constraints
	E
	N/A

	3.2.2.1 A
	Outside Dimensions
	E
	N/A

	3.2.2.1 B
	Weights
	E
	N/A

	3.2.2.1 C
	Drawings
	E
	N/A

	3.2.2.1 D
	Mounting Provisions and Mating with Shock Isolation Kit
	E
	N/A

	3.2.2.2 
	Processor Unit Mounting Provisions
	N/A
	N/A

	3.2.2.2 A
	Detachable Mounting Brackets
	E
	N/A

	3.2.2.2 B
	Compatible with Isolation Kit 
	D
	N/A

	3.2.2.2 C
	Critical Characteristics : Features and Dimensions
	E
	N/A

	3.2.2.2 C1
	Helicoil Holes 4 Places, 0.28” Deep
	E
	N/A

	3.2.2.2 C2
	Helicoil Holes 4 Places, 0.38” Deep
	E
	N/A

	3.2.2.2 C3
	Location and Orientation of J1 – J5
	E
	N/A

	3.2.2.2 C4
	Location and Orientation of J6
	E
	N/A

	3.2.2.2 C5
	RHDDC Access Door
	E
	N/A

	3.2.2.2 C6
	Circuit Breaker / Power Switch
	E
	N/A

	3.2.2.2 C7
	Ground Lug E1
	E
	N/A

	3.2.2.3
	Display Unit Mounting Provisions
	N/A
	N/A

	3.2.2.3 A
	Display Unit Mounting Provisions
	D
	N/A

	3.2.2.3 A1
	Mate with Top Plate Assembly
	D
	N/A

	3.2.2.3 A2
	Captive Screws
	D
	N/A

	3.2.2.3 A3
	Ground Lug
	D
	N/A

	3.2.2.3 A4
	Connectors and Housing
	D
	N/A

	3.2.2.3 A5
	Controls and Indicators Location Maintained
	D
	N/A

	3.2.2.3 A6
	8-Button Keypad Location Maintained 
	D
	N/A

	3.2.2.3 A7
	Compatible With Physical Security
	D
	N/A

	3.2.2.3 B
	Deleted
	D
	N/A

	3.2.2.4
	Keyboard Unit Mounting Provisions
	N/A
	N/A

	3.2.2.4

 REF _Ref535828199 \r \h 
 \* MERGEFORMAT A
	Mounting Provisions
	N/A
	N/A

	3.2.2.4

 REF _Ref535828266 \r \h 
 \* MERGEFORMAT B
	#6-32-NC-2B Threaded Inserts
	E
	N/A

	3.2.2.4

 REF _Ref535828322 \r \h 
 \* MERGEFORMAT C
	Handle Attachments and Stowable in the Keyboard Stowage Box
	D
	N/A

	3.2.2.5
	Physical Security
	N/A
	N/A

	3.2.2.5A
	Processor Unit Security Device attachment per Drawing 861871-1
	D
	N/A

	3.2.2.5B
	Security of RHDDC 
	D
	N/A

	3.2.2.5C
	Display Unit Security Device attachment per drawings 861871-3
	D
	N/A

	3.2.2.6
	Sealed Design
	N/A
	N/A

	3.2.2.6 A
	Sealed from Liquid Penetration 
	E
	N/A

	3.2.2.6 B
	Sealed from effects of EMI
	E
	N/A

	3.2.2.7
	Orientation
	Requirement is demonstrated during course of shock and vibration tests. 
	N/A

	3.2.2.8 
	Connectors
	N/A
	N/A

	3.2.2.8 A
	Cable Connectors Keyed
	E
	N/A

	3.2.2.8 B
	Cable Connectors Securable
	E
	N/A

	3.2.2.8 C
	Cable Connectors Captive Covers
	E
	E

	3.2.2.9 
	User Removal and Replacement of Components
	N/A
	N/A

	3.2.2.9 A
	Protection from “Finger-Poking”
	E
	N/A

	3.2.2.9 B
	Protection from ESD
	E
	N/A

	3.2.3 
	Reserved
	N/A
	N/A

	3.2.3 A
	Reserved
	N/A
	N/A

	3.2.3 B
	Reserved
	N/A
	N/A

	3.2.3 C 
	Reserved
	N/A
	N/A

	3.2.4
	Reliability
	N/A
	N/A

	3.2.4.1
	MTBF Requirements and Analysis
	N/A
	N/A

	3.2.4.1 A. 
	Deleted
	N/A
	N/A

	3.2.4.1 B. 
	Deleted
	N/A
	N/A

	3.2.4.1 C
	Lower Limit Mean Time Between Failures
	T 

(Test may be run separate from FAT but is a part of FAT) 
	N/A

	3.2.4.2
	Reserved
	N/A
	N/A

	3.2.4.3
	Reserved
	N/A
	N/A

	3.2.5
	Maintainability
	N/A
	N/A

	3.2.5.1
	Repair
	N/A
	N/A

	3.2.5.1

 REF _Ref443450091 \n \h 
 \* MERGEFORMAT A
	Line Replaceable Unit (LRU)
	System Logistics/Main-
tainability Demo
	N/A

	3.2.5.1

 REF _Ref443450093 \n \h 
 \* MERGEFORMAT B
	Mean Time To Repair (MTTR)
	System Logistics/Main-
tainability Demo
	N/A

	3.2.5.1

 REF _Ref443450094 \n \h 
 \* MERGEFORMAT C
	Minimize the Need for Special Tools,
	System Logistics/Main-
tainability Demo
	N/A

	3.2.5.1D
	Four LRUs
	System Logistics/Main-
tainability Demo
	N/A

	3.2.5.2
	Diagnostics and Built In Test
	N/A
	N/A

	3.2.5.2 A
	Basic Input Output System (BIOS) POST Capability
	D
	D

	3.2.5.2 B
	POST Capability Augmentations
	D
	N/A

	3.2.5.2 C
	Diagnostic Indicator LED
	D
	D

	3.2.5.2 D
	Normal Operating Status
	D
	D

	3.2.5.2 E
	Abnormal Operating Status
	D
	N/A

	3.2.5.2 F
	Results of the POST
	D
	D

	3.2.6
	Environmental Conditions
	N/A
	N/A

	3.2.6.1
	Temperature
	N/A
	N/A

	3.2.6.1.1
	Operating Temperature
	T
	N/A

	3.2.6.1.2
	Storage Temperature
	T
	N/A

	3.2.6.1.3
	Temperature Shock
	T
	N/A

	3.2.6.1.3 A
	Operation Following Storage Temperature
	T
	N/A

	3.2.6.1.3 B
	Operational Requirements Following Temperature Variations
	T
	N/A

	3.2.6.1.4
	Operational in the Temperature Range
	N/A
	N/A

	3.2.6.1.4 A
	Temperature above 32 degrees F
	T
	N/A

	3.2.6.1.4 B
	Temperature below 32 degrees F
	T
	N/A

	3.2.6.1.4 C
	Scaling of startup time with temperature
	D
	N/A

	3.2.6.2
	Vibration
	N/A
	N/A

	3.2.6.2.1
	Aggravated Vibration test
	T
	N/A

	3.2.6.2.2
	Operational Vibration Demonstration
	N/A
	N/A

	3.2.6.2.2 A
	Tracked Vehicles
	T
	N/A

	3.2.6.2.2 B
	Wheeled Vehicles
	T
	N/A

	3.2.6.3
	Shock
	N/A
	N/A

	3.2.6.3 A
	Functional Shock
	T
	N/A

	3.2.6.3 B
	Ballistic Shock
	T
	N/A

	3.2.6.3 C
	Road Shock
	T
	N/A

	3.2.6.4
	Water Tightness
	T
	N/A

	3.2.6.5
	Solar Radiation
	T
	N/A

	3.2.6.6
	Altitude
	T
	N/A

	3.2.6.7
	Operating Humidity
	T
	N/A

	3.2.6.8
	Sand and Dust
	T
	N/A

	3.2.6.9
	Biological and Chemical Contamination
	N/A
	N/A

	3.2.6.9 A
	Biological/Chemical Agents
	A
	N/A

	3.2.6.9 B
	Decontamination Agents
	T
	N/A

	3.2.6.10
	Explosive Atmosphere
	T
	N/A

	3.2.6.11
	Salt-Fog Atmosphere
	T
	N/A

	3.2.6.12
	Fungus
	A
	N/A

	3.2.6.13
	Electromagnetic Effects
	N/A
	N/A

	3.2.6.13 A
	Effects of a Near Lighting Strike
	T
	N/A

	3.2.6.13 B
	High Altitude Electro-Magnetic Pulse
	N/A
	N/A

	3.2.6.13 B

 REF _Ref535829632 \r \h 
 \* MERGEFORMAT 1
	Transient environment per MIL-STD-461E, RS105
	T
	N/A

	3.2.6.13 B

 REF _Ref535829671 \r \h 
 \* MERGEFORMAT 2
	Induced transients per MIL-STD-461E, CS116
	T
	N/A

	3.2.6.14
	Electro-Static Discharge
	N/A
	N/A

	3.2.6.14 A
	Direct Contact, Non-Operating Assembly
	T
	N/A

	3.2.6.14 B
	Direct Contact, Operating Equipment
	T
	N/A

	3.2.6.15
	Electromagnetic Radiation
	N/A
	N/A

	3.2.6.15 A 
	Compliant with MIL-STD-461E Para. 4
	No Testable Requirements
	N/A

	3.2.6.15 B 
	Compliant with MIL-STD-461E Para. 5
	N/A
	N/A

	3.2.6.15 B

 REF _Ref535909127 \r \h 
 \* MERGEFORMAT 1
	CE102 (10KHz-10MHz)
	T
	N/A

	3.2.6.15 B

 REF _Ref535909243 \r \h 
 \* MERGEFORMAT 2 
	CS101 (30 Hz- 150 KHz)
	T
	N/A

	3.2.6.15 B

 REF _Ref535909297 \r \h 
 \* MERGEFORMAT 3 
	CS114 (10kHz - 200MHz)
	T
	N/A

	3.2.6.15 B

 REF _Ref535909351 \r \h 
 \* MERGEFORMAT 4
	RE102 (10kHz - 18 GHz)
	T
	N/A

	3.2.6.15 B

 REF _Ref535909384 \r \h 
 \* MERGEFORMAT 5
	RS103 (2MHz - 18 GHz)
	T
	N/A

	3.3
	Design and Construction
	N/A
	N/A

	3.3.1
	Materials, Processes, and Parts
	N/A
	N/A

	3.3.1.1
	Finish
	N/A
	N/A

	3.3.1.1 A
	Color
	E
	N/A

	3.3.1.1 B
	Chemical Agent Resistant Coating
	C
	N/A

	3.3.1.2
	NBC
	N/A
	N/A

	3.3.1.2 A
	Decontamination
	T
	N/A

	3.3.1.2 B
	Operation in MOPP IV
	System Logistics/Main-
tainability Demo
	N/A

	3.3.2
	Reserved
	N/A
	N/A

	3.3.3
	Identification and Marking
	N/A
	N/A

	3.3.3 A
	Marked and Serialized with Identification Label Plate
	E
	E

	3.3.3 B
	Marking and Serialization Conformance
	E
	E

	3.3.3 C 
	Plate or Label Content in Order
	E
	E

	3.3.3 D 
	Processor Unit Label Placed On the Front
	E
	E

	3.3.3 E 
	Display Unit Label Placed On the Front
	E
	E

	3.3.4 
	Reserved
	N/A
	N/A

	3.3.5
	Interchangeability
	N/A
	N/A

	3.3.5 A
	Functionally and Dimensionally Interchangeable.
	C
	N/A

	3.3.5 B
	Processor Unit Interchangeable with any Display Unit from any other Supplier
	D
	N/A

	3.3.5 C
	Keyboard Unit Interchangeable with any Display Unit and Processor Unit from any other supplier
	D
	N/A

	3.3.6 (A-J and M)
	Safety 
	Verified separately as part of the Safety Assessment Effort
	N/A

	3.3.6 K
	Exposed Parts Temperature
	T
	N/A

	3.3.6 L
	Front Panel and Display Temperature
	T
	N/A

	3.3.7 
	Reserved
	N/A
	N/A


4.2.1 Verification Environmental Conditions

Except as otherwise specified herein, verification shall be performed under the following ambient conditions:

A. Atmospheric Pressure — Site Pressure

B. Air Temperature — 25 degrees C ± 10 degrees C

C. Relative Humidity — 50% ± 45%

4.2.2 Failure and Retest.  

Where the end item fails to meet the inspection or test requirements, acceptance of the test shall be withheld and the extent of and the cause of failures shall be determined.  After corrections have been made all necessary tests or segments of tests shall be repeated.  A failure shall be defined as either of the following:

A. The event in which a previously acceptable item does not perform one or more of its required functions within the specified limits under specified conditions.

B. The condition in which a mechanical or structural part or component of an item is found to be broken, fractured, or damaged, which would cause failure under operational conditions.

5 PREPARATION FOR DELIVERY

5.1 Packaging

Packaging for shipment shall be in accordance with best commercial practice in accordance with the American Society for Testing Materials (ASTM) Standard Practice for Commercial Packaging D3951-90
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APPENDIX A -- Processor Unit – Display Unit Interface Defintion 

The interface between the Appliqué+ V4 Computer Processor Unit and Display Unit consists of the following:

A. Signal assignment 

B. Video Interface

C. Touchscreen Interface

D. USB Interface

E. Power Interface

F. Indicator Link Interface

Each supplier's Processor Unit must fully inter-operate with any other supplier's Display Unit conforming to this specification and Interface Control Document.

Per section 3.2.1.1.4, the Processor Unit and Display Unit will be connected by a customer-furnished cable of up to 25-foot length between Processor Unit connector J4 and Display Unit connector J1.

Following subsections describe specific interface requirements. 

6.1 SiGNAL ASSIGNMENT

A. Signal assignment will be as shown in Table 6.1‑1.

B. Signals, including the video signals, must be compatible with the Display Interface cable characteristics which are defined in "Harness, Wiring Display, W2", drawing number PN 881327.    

	Table 6.1‑1  Processor Unit Connector J4 and Display Unit Connector J1 Signal Assignment

	Pin of J4 and J1
	ID / Function
	Comment

	
	Low-speed data group, 24 awg, Twisted Pairs
	

	10
	Indicator TX+
	Differential, RS-422, indicator data from Processor Unit to Display Unit, PU->DU
	

	11
	Indicator TX-
	
	

	
	
	
	

	12
	Indicator RX+
	Differential, RS-422, indicator data from Display Unit to Processor Unit, DU->PU
	

	13
	Indicator RX-
	
	

	
	
	
	

	14
	TouchTX+
	RS-422, COM1 port to touchscreen controller in Display Unit
	DynaPro SC4 Protocol or alternative

	15
	TouchTX-
	
	

	
	
	
	

	17
	TouchRX+
	RS-422, COM1 port from touchscreen controller in Display Unit
	DynaPro SC4 Protocol or alternative

	18
	TouchRX+
	
	

	
	
	
	

	19
	PwrOn
	Power control signal, display-to-CPU. If shorted (<600 ohm) to PwrOnRtn for ~2 seconds, commands change of power state (off-to-on, on-to-off); signal level is maximum of 36 volts open circuit; max current is 10 ma when shorted to PwrOnRtn

	20
	PwrOnRtn
	Nominally at signal ground level
	

	2, 3, 5, 7, 9, 16, 39, 46, 51, 52, 53, 54, 55
	Reserved
	

	1
	Reserved
	Reserved for PS2 Keyboard Data, otherwise No Connect
	

	4
	Reserved
	Reserved for PS2 Keyboard Clock, otherwise No Connect
	

	6
	Reserved
	Reserved for PS2 Mouse Data, otherwise No Connect
	

	8
	Reserved
	Reserved for PS2 Mouse Clock, otherwise No Connect
	

	
	
	

	Power Group 
	
	

	21, 22, 23
	5 VDC
	+5 VDC to display, +5%, -0%; 1 Amp, maximum for Display Unit load plus an additional 1 Amp for USB loads connected to the Display Unit USB port..
	All pins must be electrically connected in the display unit to support a voltage sensing power source.  If implemented, pin 23 shall be used for voltage sensing

	24, 25, 26
	DC Rtn
	 Common, Display Signal Ground
	All ground (DC Rtn) pins must be electrically connected in the display unit.

	27, 28, 29
	12 VDC
	+12 VDC to display, +10%, -3%, 3 Amp maximum
	All pins must be electrically connected in the display unit to support a voltage sensing power source. 

	52
	12 VDC Sensing
	Optional Voltage Sensing signal
	Must be connected in Display Unit to Display Unit’s 12V input power supply

	53
	12V Sense Return
	Optional Voltage Sensing Return signal
	Must be connected in Display Unit to Display Unit’s 12V input power return

	30, 31
	DC Rtn
	 Common, Display Signal Ground
	All ground (DC Rtn) pins must be electrically connected in the display unit.

	32, 33, 34
	3.3 VDC
	+3.3 VDC to display, +5%, -0%, 1.5 Amp maximum
	All pins must be electrically connected in the display unit to support a voltage sensing power source. Pin 34 shall be used for voltage sensing, if implemented. 

	35, 36
	DC Rtn
	 Common, Display Signal Ground
	All ground (DC Rtn) pins must be electrically connected in the display unit.

	
	
	
	

	Inner shield #1 
	
	

	Video Data Group, LVDS, 5 pairs of 100 ohm impedance (nominal) twisted pairs
	

	
	
	Note: The LVDS skew budget should allocate 250 picoseconds for pair-to-pair skew in the cable.
	

	37
	LCD TX0+
	TxCLK OUT+ / TxCLK IN+
	Ref: National Semiconductor documentation

	38
	LCD TX0-
	TxCLK OUT- / TxCLK IN-
	

	
	
	
	

	40
	LCD TX1+
	TxOUT0+ / TxIN0+
	Ref: National Semiconductor documentation

	41
	LCD TX1-
	TxOUT0- / TxIN0-
	

	
	
	
	

	42
	LCD TX2+
	TxOUT1+ / TxIN1+
	Ref: National Semiconductor documentation

	43
	LCD TX2-
	TxOUT1- / TxIN1-
	

	
	
	
	

	44
	LCD TX3+
	TxOUT2+ / TxIN2+
	Ref: National Semiconductor documentation

	45
	LCD TX3-
	TxOUT2- / TxIN2-
	

	
	
	
	

	47
	LCD TX4+
	Reserved for future growth to 24-bit video data
	

	48
	LCD TX4+
	
	

	
	
	
	

	Inner shield #2
	
	

	USB Data, 1 pair (24 awg) of 100 ohm nominal impedance
	

	49
	USB D+
	USB Data
	Note:  +5 VDC for USB available from Power Group of wires

	50
	USB D-
	USB Data
	

	
	
	
	


6.2 Video Interface

A. The format of the video signal will be for an Active Matrix Color TFT Liquid Crystal Display, with 800 x 600 (SVGA) resolution, using 18-bit data (6 bits/color), or 262,144 colors.

B. The Flat Panel Display data will use a National Semiconductor Flat Panel Display Link (FPD Link) or compatible chipset employing the Low Voltage Differential Signaling (LVDS) over 4 twisted pairs.

C. The organization of the data must be in accordance with the National Semiconductor DS90CR563 / DS90CR564 datasheet, July 1997, and the following .

Table 6.2‑1  Video Data Pin / Bit Assignments for National Semiconductor LVDS Chip

	Function
	Pins

	R0
	TxIN0

	R1
	TxIN1

	R2
	TxIN2

	R2
	TxIN2

	R3
	TxIN3

	R4
	TxIN4

	R5
	TxIN5

	G0
	TxIN6

	G1
	TxIN7

	G2
	TxIN8

	G3
	TxIN9

	G4
	TxIN10

	G5
	TxIN11

	B0
	TxIN12

	B1
	TxIN13

	B2
	TxIN14

	B3
	TxIN15

	B4
	TxIN16

	B5
	TxIN17

	Hsync
	TxIN18

	Vsync
	TxIN19

	DataEnb
	TxIN20

	DCLK
	TxClkIN


Although 5 twisted pair wires are available in the connector, only 4 pairs are used.  The last pair is reserved for growth (higher resolution/more colors).  The FPD Link uses a clock frequency of approximately 40 MHz to transfer the 800 x 600 x 18 bit color data.  Since the FPD Link sends 7 bits per signal line during a each clock cycle, high speed design practices must be followed on the printed circuit board and cabling for proper operation.

Critical timing parameters for the LVDS video interface shall be as defined in Table 6.2‑2. 

Table 6.2‑2  LVDS Video Interface Timing Parameters
	LCD Timing Parameter
	Specification
	Units

	DClk Freq
	38.000
	MHz

	DClk Duty Cycle
	0.5
	

	Dclk active edge
	Negative
	

	DE sense
	Positive Gate
	

	Hsync sense
	Negative Pulse
	

	Hsync period
	
	

	
	26.947
	us

	
	1024
	CLK

	Hsync pulse width
	64
	CLK

	Hsync front porch
	64
	CLK

	Hsync back porch
	96
	CLK

	Hsync + back porch
	160
	CLK

	Hsync fall-Vsync fall
	1
	CLK

	Vsync rise-Hsync fall
	
	

	
	0
	us

	
	22.7
	us

	Vsync sense
	Negative Pulse
	

	Vsync period
	
	

	
	16.977
	ms

	
	630
	Hsync

	Vsync front porch
	4
	Hsync

	Vsync pulse width
	4
	Hsync

	Vsync back porch
	22
	Hsync

	Vsync pulse + back porch
	26
	Hsync

	Vsync rise
	10
	ns

	Vsync fall
	10
	ns

	Vertical data start position
	23
	line


6.3 Touchscreen Interface

Touchscreen data will be transmitted between the Display Unit and the Processor Unit COM-A port using differential EIA-422 signaling.  The data from the Processor Unit to the Display Unit is sent on the TouchTX+ and TouchTX- pins.  The data from the Display Unit to the Processor Unit is sent on the TouchRX+ and TouchRX- pins.  The data format must be compatible with the PC standard COM-1 data.   

The touchscreen on the Display Unit must either use the DynaPro SC4 controller at 2400 baud or the supplier shall provide a touchscreen controller and driver that is compatible with Solaris UNIX X-Windows, communicates on COM-A, and suitably responds to an identity interrogation string sent by the CFE application software.  If the supplier provides an alternative controller, the supplier must provide configuration and setup instructions for the touchscreen driver and controller.

The interrogation string enables CFE software to achieve interoperability between a Processor Unit and Display Unit made by different suppliers.  The driver, if supplied, must permit the application software to determine which touchscreen is connected and load the appropriate driver, when the current touchscreen driver does not support the attached Display Unit. The driver must provide the capability for a UNIX script to attempt to open or initialize the device.  If the driver cannot open the device, it must provide an indication of the failed open attempt.  To do so, the touchscreen driver must identify whether the touchscreen controller is properly attached, by making a return code available.  If the touchscreen controller associated with the driver is not attached, then the driver must return an error code or string indicating the inability to use the device.   Having this capability allows the application software to sense which of several types of touchscreen controller is presently attached.

6.4 USB INTERFACe

USB data will be transmitted between the Display Unit and the Processor Unit on the pins shown in Table 6.1‑1.  The +5v power and ground connections used for the USB are listed in the Power Group of signals.  The Processor Unit power supply must include an allocation of +5v power at up to 500 mA for USB connected loads at the Display Unit USB port. 

6.5 Power Interface

Power at +5 VDC (1 Amp), +3.3 VDC (1.5 Amp), and +12 VDC  (3 Amp) will be sent to the Display Unit from the Processor Unit at the maximum current levels and on the pins shown in Table 6.1‑1. 

6.6 Indicator Link

An Indicator Link will transfer status data between the Processor Unit and the Display Unit.  The Indicator Link is intended for Appliqué+ V4 Computer status data unrelated to the application and not readily available to the operating system.

Each supplier's Processor Unit Indicator Link must fully inter-operate with any other supplier's Display Unit Indicator Link conforming to this specification and Interface Control Document.

The Indicator Link is a serial asynchronous communication link which operates in a half-duplex, poll-response mode, at 9600 baud, with no parity bit, 8 data bits, 1 stop bit, using differential EIA-422 signaling.  The Processor Unit generates the poll message, and the Display Unit generates the response message. 

The Indicator Link must transfer the data from Processor Unit to Display Unit as required to operate the Display Unit indicators described in section 3.2.1.2.6 Indicators.  The Indicator Link must operate along with the Processor Unit and Display Unit so the required data is updated at least twice per second. 

6.6.1 Poll Response Message Structure

The Poll Response Message Structure consists of a pair of messages, one from the Processor Unit to the Display Unit, and one from the Display Unit to the Processor Unit.  Each message is six characters long.  Each message consists of the following characters:  Start, Command 1, Data 1, Command 2, Data 2, and Termination.   

Since the volume of data passing back and forth between the Processing Unit and Display Unit is rather small, each start, command, and data character has been selected to be a printable ASCII character, to ease debugging.  The ASCII linefeed character (0x0A) is used for terminating the message.   For ease of testing, the Display Unit should provide its response message in response to a linefeed character as well as in response to a valid message from the Processor Unit.

At the start of a Poll Response Message cycle, the Indicator Link hardware in the Processor Unit sends a message to the Indicator Link hardware in the Display Unit.  The typical message frame between the Processing Unit and the Display Unit is shown below in Figure 6.6‑1  Message Frame.

The contents of specified messages are defined in Table 6.6‑1  Indicator Link Message Content Definitions.   
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Figure 6.6‑1  Message Frame

Table 6.6‑1  Indicator Link Message Content Definitions

	Character
	Processor Unit to Display Unit
	Display Unit to Processor Unit

	Start
	‘C’ (0x43) – Processor Unit message
	‘D’ (0x44) – Display Unit message

	Command 1
	‘P’ (0x50) - Power Status 
	‘_’ (0x5F) – no command

	Data 1
	‘R’ (0x52) – Red LED on continuous

‘r’ (0x72) – Red LED flash*

‘A’ (0x41) – Amber LED on continuous

‘a’ (0x61) – Amber LED flash*

‘G’ (0x47) – Green LED on continuous

‘g’ (0x67) – Green LED flash*

‘B’ (0x42) – LED’s off

‘_’ (0x5F) – no data
	‘_’ (0x5F) – no data

	Command 2
	‘C’ (0x43) – CPU Status 
	‘D’ (0x44) – Display Status message 

	Data 2
	‘R’ (0x52) – Red LED on continuous

‘r’ (0x72) – Red LED flash*

‘A’ (0x41) – Amber LED on continuous

‘a’ (0x61) – Amber LED flash*

‘G’ (0x47) – Green LED on continuous

‘g’ (0x67) – Green LED flash*

‘B’ (0x42) – LED’s off

‘_’ (0x5F) – no data
	‘R’ (0x52) – Red LED on continuous

‘r’ (0x72) – Red LED flash*

‘A’ (0x41) – Amber LED on continuous

‘a’ (0x61) – Amber LED flash*

‘G’ (0x47) – Green LED on continuous

‘g’ (0x67) – Green LED flash*

‘B’ (0x42) – LED’s off

‘_’ (0x5F) – no data

	Termination
	‘lf’ – (0x0A)
	‘lf’ – (0x0A)


* Flash rate is nominal 2 Hz.
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APPENDIX B -- ACRONYM listing

	A

	ACPI
	Advanced Configuration Power Interface

	AD
	Ancillary Device

	AGP
	Accelerated Graphics Port

	ANR
	Active Noise Reduction

	ARINC
	Aeronautical-Radio Incorporated

	ASTM
	American Society for Testing Materials

	B

	B-Kit
	Appliqué+V4 Computer System (consists of Processor Unit, Display Unit, Keyboard Unit, Removable Hard Disk Drive)

	BCD
	Binary Code Decimal

	BCIS
	Battlefield Combat Identification System

	BCT
	Brigade Combat Team

	BIOS
	Basic Input-Output-System

	BIT
	Built-in-Test

	BITE
	Built-in-Test Equipment

	C

	C
	Certification

	C2
	Command and Control

	CARC
	Chemical Agent Resistant Coating

	CB
	Chemical and Biological

	CD
	Collision Detection

	CDP
	Conditioned Di-Phase

	CECOM
	Communications-Electronics Command (U. S. Army)

	CFE
	Customer Furnished Equipment 

	CLK
	Clock

	CMOS
	Complementary Metal Oxide Semiconductor

	COM
	Communications

	COMM
	Communications

	COTS
	Commercial–Off-The-Shelf

	CPU
	Central Processing Unit

	CSMA
	Carrier Sense Multiple Access

	D

	D
	Demonstration

	DA
	Design Analysis

	DC
	Direct Current

	DISP
	Display

	DS
	Direct Support

	DS2
	Decontamination Section Two

	DSSU
	Dismounted Soldier System Unit

	DU
	Display Unit

	E

	E
	Examination

	EIDE
	Enhanced Integrated Drive Electronics

	EMC
	Electro-Magnetic Compatibility

	EMI
	Electro-Magnetic Interference

	EPLRS
	Enhanced Position Location Reporting System

	ESCC
	Enhanced Serial Communications Controller

	ESD
	Electro-static Discharge

	F

	FCL
	Functional Capabilities List

	FDD
	First Digitized Division 

	FBCB2
	Force XXI Battle Command Brigade-and-Below

	FPDM
	Flat Panel Display Measurement

	FPD
	Flat Panel Display

	G

	GB
	Gigabyte

	GND
	Ground

	GPS
	Global Position Satellite

	H

	HDD
	Hard Disk Drive

	HDDC
	Hard Disk Drive Cartridge

	HEMP
	High-altitude Electro-Magnetic Pulse

	HID
	Human Interface Device

	Hz
	Hertz

	I/J

	I-Kit
	Installation Kit

	I/O
	Input/Output

	IAW
	In Accordance With

	IEEE
	Institute of Electrical and Electronic Engineers

	IES
	Initial Engagement Surge

	INC
	InterNet Controller

	IOT&E
	Initial Operational Test and Evaluation

	IRQ
	Interrupt Request

	ISA
	Industry Standard Architecture

	K

	KB
	Kilobyte

	KCLK
	Keyboard Clock

	KDATA
	Keyboard Data

	KU
	

	L

	L2
	Level 2

	LAN
	Local Area Network

	LCD
	Liquid Crystal Display

	LED
	Light–Emitting Diode

	LLMTBF
	Lower Level Mean Time Between Failure

	LRIP
	Low Rate Initial Production

	LRU
	Line Replaceable Unit

	LUT
	Limited Users Test

	LVDS
	Low Voltage Differential Signaling

	M

	ma
	Milliamperes

	MHz
	MegaHertz

	MOPP
	Mission Oriented Protective Posture

	MTBEFF
	Mean Time Between Effective Functional Failure

	MTBF
	Mean Time Between Failure

	MTTR
	Mean Time To Repair

	N

	N/A
	Not Applicable

	NBC
	Nuclear, Chemical, Biological

	NiMH
	Nickel Metal Hydride

	NT
	New Technology

	O

	ORD
	Operational Requirements Document

	OS
	Operating System

	P

	PAR
	Product Assurance Requirements

	PC
	Personnel Computer

	PCI
	Peripheral Component Interconnect

	POST
	Power-On Self Test

	PSI
	Per Square Inch

	PTT
	Push-To-Talk

	PU
	Processor Unit

	PWR
	Power

	R

	RAM
	Random Access Memory

	RCV
	Receiver

	RSVD
	Reserved

	RX
	Receive

	RXD
	Receive Data

	RHDDC
	Removable Hard Disk Drive Cartridge

	S

	SA
	Situational Awareness

	SEP
	System Enhancement Program

	SIG
	Signal

	SINCGARS
	Single Channel Ground and Airborne Radio System

	SIP
	System Improvement Program

	SMI
	Soldier Machine Interface

	SMP
	Symmetric Multiprocessor

	SOW
	Statement of Work

	STB
	Super Tropical Bleach

	SVGA
	Super Video Graphics Array

	SYNC
	Synchronous Communications

	T

	T
	Test

	TBS
	To Be Supplied

	TF XXI
	Task Force 21

	TFT
	Thin Film Transistor

	TOC
	Tactical Operations Center

	TX
	Transmit

	TXD
	Transmit Data

	U

	UART
	Universal Asynchronous Receiver /  Transmitter

	UL
	Underwriter's Laboratory

	UNIX
	A type of microcomputer operating system

	USB
	Universal Serial Bus

	UUT
	Unit Under Test

	

	V

	VAC
	Volts Alternating Current

	VESA
	Video Electronic Standards Association

	VDC
	Volts Direct Current

	VIS
	Vehicle Inter-communications System

	W

	W1
	Processor Input Power Cable

	W2
	Processor to Display Cable

	W3
	Processor to Serial I/O Device Cable

	W4
	Processor to Audio Intercom Device Cable 

	X

	XMT
	Transmit

	Y

	Y2000
	Year 2000

	Y2K
	Year 2000
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