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C
Celsius
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CD-ROM
Compact Disk-Read Only Memory

CFM
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COTS
Commercial-Off-The-Shelf

DOD
Department of Defense

DoDISS
Department of Defense Index of Specifications and Standards
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EIA
Electronic Industries Association

FD
Floppy Drive

FDD
Floppy Disk Drive

GFCP
Generic Front-end Communications Processor

HBK
Handbook

HD
Hard Drive

HDD
Hard Disk Drive

HI
High Impact

HVAC
Heating, Ventilation, Air-Conditioning

I/O
Input/Output

IAW
In Accordance With

IEEE
Institute of Electrical and Electronics Engineers

ISO
International Standards Organization

IT-21
Information Technology - 21st Century

KEYB
Keyboard

LAN
Local Area Network

LDR
Low Data Rate

LED
Light Emitting Diode

MDR
Medium Data Rate

MIL
Military

MTBF
Mean Time Between Failure

MTTR
Mean Time To Repair

NECC
Navy EHF Communications Controller

SAC
Subnet Access Controller

SPAWAR
Space and Naval Warfare Systems Command

STD
Standard

SUB
Subscriber

TBS
To Be Selected by Offeror

TDMA 
Time Division Multiple Access

TIP
TDMA Interface Processor

VAC
Volts - Alternating Current

VDC
Volts - Direct Current

VME
Versatile Modulo Europa

1.0 OVERVIEW.
As part of the effort within, SPAWAR intends to combine the NECC and TDMA Interface Processor (TIP) controllers.  The NECC consists of two processor boards, monitor, keyboard, CD-ROM, floppy drive, and hard disk, and provides EHF LDR data control.  The TIP consists of 5 processor boards including daughter boards that provide EHF MDR data control.  This document is intended to describe the requirements for a common VME chassis that will implement their complementary capabilities with the principles of IT-21 through the use of common shared assets.

1.1
SCOPE.
This document provides the design, construction, performance, and testing requirements for a combined NECC and TIP chassis that will be a Ruggedized Commercial Off The Shelf (COTS) item.  Procurement of the NECC processor CCAs, monitor and keyboard is included in this procurement.  Procurement of the TIP processor boards including daughter boards is not included in this procurement.  These boards are procured on a separate contract.

2.0
APPLICABLE DOCUMENTS.

2.1
GOVERNMENT DOCUMENTS.

2.1.1 
Specifications – Military.  The following specifications, standards, and handbooks form a part of this document to the extent specified herein.  Unless otherwise specified, the issues of these documents are those listed in the Department of Defense Index of Specifications and Standards (DoDISS) and supplement cited requirements in this document.  Unless otherwise indicated, copies of federal and military specifications, standards and handbooks are available from the Standardization Documents Order Desk, BLDG 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

MIL-S-901D

Shock Tests, High Impact (HI), Shipboard Machinery, Equipment and 




Systems, Requirements (Approved 17 Mar 89)

MIL-STD-167-1

Mechanical Vibration of Shipboard Equipment (Approved by ISO (ISO 10055) Dec 96)

MIL-STD-461

Electromagnetic Emission and Susceptibility Requirements for the Control of Electromagnetic Interference (Converted to interface standard 21 May 96)

MIL-STD-462

Electromagnetic Interference Characteristics, Measurement of (Approved 11 Jan 93)

MIL-STD-740-1

Airborne Sound Measurements and Acceptance Criteria for Shipboard 





Equipment (Approved 30 Dec 86)

MIL-STD-740-2

Structure-borne Vibratory Acceleration Measurements and Acceptance 




Criteria of Shipboard Equipment (Approved 30 Dec 86)

MIL-STD-1310 

Shipboard Bonding, Grounding, And Other Techniques For Electromagnetic Compatibility And Safety (Approved 26 Jun 96)

DOD-STD-1399

Interface Standard for Shipboard,  Section 300,  System - Electric Power, Alternating Current (Metric) (Approved 21 Jul 86)

DOD-STD-1399

Interface Standard for Shipboard, Section 301, System - Ship Motion and Attitude (Metric) (Approved 21 Jul 86)

2.2 OTHER PUBLICATIONS.
The following documents are applicable to the extent specified herein.  The issues of the document which are indicated as DoDISS adopted shall be the issue listed in the current DoDISS and the supplement thereto.

2.2.1       AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI).

ANSI/IEEE Std 1101.1
IEEE Standard for Mechanical Core Specifications for Conduction- Cooled Eurocards Sponsor Microprocessor and Microcomputer Standards (Approved 26 Oct 92)

ANSI/IEEE Std 1014
Standard for Futurebus+ TM /VME64 Bridge Sponsor Bus Architecture (Approved 13 Dec 94)

ANSI/IEEE Std P1156
Environmental Core Specifications and Resources for Computer 





Modules 

Applications for copies should be addressed to the American National Standards Institute, 11 West 42nd. St. New York, NY 10036, Attn.: Sales Dept.     

2.2.2 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM).

ASTM F 1166

Standard Practices for Human Engineering Design for Marine Systems, Equipment and Facilities (Approved 28 Apr 95)

ASTM D 635-97 

Standard Test Method for Rate of Burning and/or Extent and

Time of Burning of Self-Supporting Plastics in a Horizontal Position (Copyright 1997)

Application for copies should be addressed to the American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.

2.2.3 ELECTRONIC INDUSTRIES ASSOCIATION (EIA).

EIA-310-D

Racks, Panels, and Associated Equipment (Approved Sep 92)

Applications for copies should be addressed to the Electronic Industries Association, Engineering Department, 2001 I Street, NW, Washington, DC 20006.

3.0
REQUIREMENTS.

3.1
ELECTRICAL.

3.1.1
Electrical – Common.
3.1.1.1
Backplanes.  All backplanes used within the chassis shall use a J1/J2 monolithic VME 

backplane compliant with IEEE 1014.  All backplanes shall have automatic daisy-chained bus grant, acknowledge, interrupt support, and in-board termination.   The average cross talk shall not exceed 6% of the voltage of an input pulse of amplitude 200 mV and rise time of 600 ps when applied to a slot one signal line and measured at an adjacent signal line at the last slot of the backplane.

3.1.1.2
Backplane Power Switches.  Each VME backplane shall be equipped with its own separate power switch. 

3.1.1.3
Alternating Current Power Input.  The chassis shall operate with 115VAC, 50/60 Hertz, single-phase primary power.

3.1.1.4
AC System Power Switch.  The chassis shall use an AC power switch with an associated indicator lamp, as defined in paragraph 3.1.1.12, mounted on a front panel.  

3.1.1.5 AC Power Switch Protection.  The chassis AC power switch shall have a protective shroud to prevent accidental deactivation or activation of the chassis.

3.1.1.6 Power Supply Capacity.  The chassis shall have a power supply system that provides a minimum of 700 Watts continuously, and up to a desired 800 Watts continuously.  The power supply will be sized to handle up to seventeen (17) typical VME (6U x 160mm) cards. 



3.1.1.7
Power Supply Output Protection.  The power supply system shall have protection from excessive voltage, under-voltage, short-circuited output, current overload, and thermal overload conditions.

3.1.1.8 Power Supply Reliability.  The power supply shall have a calculated or measured mean-time-between-failures (MTBF) of no less than 100,000 hrs.
3.1.1.9 Over-temperature Failure Detection.  The chassis shall incorporate a mechanism to detect and identify any over-temperature failure to the user via a visual indicator on the chassis front panel.  It is further desired that requirements from para. 3.1.1.9a be included. 

3.1.1.9a Over-temperature Failure Detection (Submarine Option).  In addition to the requirements listed in para. 3.1.1.9, a 5 VDC voltage level indication of Over-temperature Failure  shall be supplied to an external connector for interface with an external controller.

3.1.1.10 Over-current Protection.  The chassis shall use a circuit breaker as an over-current protection device that can be reset, by the user, from the chassis front panel.  It is further desired that requirements from para. 3.1.1.10a be included.

3.1.1.10a Over-current Protection (Submarine Option).  In addition to the requirements listed in para. 3.1.1.10, a 5 VDC voltage level indication of Over-current condition shall be supplied to an external connector for interface with an external controller.

3.1.1.11 Safety Ground.  The chassis internal and external safety ground shall be in provided.




c) 

3.1.1.12 Front Panel Indicators.  At a minimum the chassis front panel indicators shall include the following:

a) 
Hard Drive Activity GREEN LED – indicates any hard drive activity.

b) Chassis Power GREEN LED – indicates AC power ON/OFF status.

It is further desired that requirements from para. 3.1.1.12a be included.

3.1.1.12a Front Panel Indicators (Submarine Option).  In addition to the requirements listed in para. 3.1.1.12, 5 VDC voltage level indications of the Front Panel Indicators shall be supplied to an external connector for interface with an external controller.

3.1.1.13 Front Panel Controls.  At a minimum the chassis front panel shall include controls for Backplane Reset.  Each backplane shall have a protected push button switch or protected toggle switch for reset.  It is further desired that the requirements from para. 3.1.1.13a be included.

3.1.1.13a Front Panel Controls (Submarine Option).  In addition to the requirements listed in para. 3.1.1.13, Front Panel Controls shall be supplied to an external connector for interface with an external controller.

3.1.2

Electrical – NECC specific. Wiring for I/O shall be in accordance with APPENDIX A

3.1.3

Electrical – TIP specific. Wiring for I/O shall be in accordance with APPENDIX B.

3.1.4 Automatic Discharge Devices.  
High voltage circuits and capacitors  shall be provided with discharging devices unless they discharge to 30V or less within two seconds after power removal.  The particular discharging device that is chosen  shall ensure that the capacitor or high voltage circuit is discharged to 30V or less within two seconds.

3.2
MECHANICAL.

3.2.1
Mechanical – Common

3.2.1.1 
Form Factor.  The chassis exterior dimension shall not exceed the form factor:   

14“ (8U) H x 19” W x 24” D.

3.2.1.1.a Form Factor (Submarine Option).  The chassis exterior dimension shall not exceed the form factor: 14” (8U) H x 19” W x 21.5” D and should be designed to pass through a 25 inch diameter circular hatch.  
3.2.1.2
Front Protrusion.  The chassis front shall not protrude more than 3.125 inches from the mounting surface.

3.2.1.3
Rack Mounting.  The chassis shall be designed for front panel mounting in a standard 48.26 cm. (19 in.) open stanchion or closed bay rack within the dimensional limitations specified in EIA-310-D.  The equipment shall incorporate a flange for securing the panel in a vertical position in the mounting surface of the rack. It is further desired that the requirements from para. 3.2.1.3a be included.
3.2.1.3a  Rack Mounting (Submarine Option).  In addition to the requirements from para. 3.2.1.3, the rack mounting shall be in accordance with EIA-310D.

3.2.1.4
Handles.  The chassis shall have two front-mounted anodized chassis carrying handles. 

3.2.1.5
Slides.  The chassis shall have two side mounted chassis slides to extend it from the 



rack.  If the chassis cards are top-loaded, then it shall have an alternate slide pair with 



?90? rotation capability.

3.2.1.6
Weight.  The chassis weight shall not exceed 90 pounds without peripheral devices, VME cards and transceivers installed..

3.2.1.7
Cooling Method. The chassis shall use air convection cooling independent of any supplementary exterior chassis cooling and provide a minimum of 3.0 CFM of airflow measured across all occupied VME card slots and independently verified.

3.2.1.8 Heat Rise.  The rise in cooling air temperature, measured from the ambient air inlet to air outlet when using front to back cooling, shall not exceed 15?C in the chassis while operating with a full thermal load of 700 watts. Measurement will be made after the chassis has been fully operational for 1 hour to establish steady state.

3.2.1.9 
3.2.1.9 Air Filter.  The chassis air inlet(s) shall incorporate a user serviceable air filter, which is easily removable and washable with common detergent and water. 

3.2.1.10 Airborne and Structureborne Noise.  The chassis will meet airborne noise requirements in accordance with MIL-STD-740-1 and will meet the structureborne noise in accordance with MIL-STD-740-2.

The octave band sound pressure levels of the equipment, shall not exceed the limits given in Table 1.  The equipment  shall not have a peak A-weighted sound pressure level in excess of 140 dB.

Table 1:  Acceptable Octave Band sound Pressure Levels in dB re 20 (Pa.

Octave band center frequency in Hz

Frequency
31.5
63
125
250
500
1000
2000
4000
8000

DB
75
72
69
66
63
60
57
54
51

The structureborne vibratory acceleration noise level of the equipment  shall not exceed 65 dB (1/3-octave-band level relative to 1 (gn (10-3 cm/sec2)) from 10 Hz to 10 KHz.


3.2.1.11 Painting.  The chassis color shall be gray and painted in accordance with standard military or industrial practices.

3.2.1.12 Coatings and Treatments.  The chassis shall have one coat primer to TT-P-1757 or equivalent.

3.2.1.13 Card Slot Capacity.  The chassis shall have a minimum of seventeen (17) VME card  (6U x 160 mm) slot capacity (18 slot capacity desired) compliant with IEEE1014.  

3.2.1.14 Card Slot Size.  The chassis shall support 6Ux160mm, double height Eurocard form factor VME cards compliant to IEEE 1101.1 and IEEE 1014.  





3.2.1.15  Mass Storage. The chassis shall have provisions to simultaneously support a minimum of four mass storage devices as follows:

a) 
One CD-ROM Drive – industry standard 5.25 inch, half height, 12X minimum speed

b) One Floppy Drive – industry standard 3.5 inch SASI, one third height

c) Two Hard Drives – industry lap top standard 2.5 inch, 12.7mm height, IDE, 4 GB minimum each

The power (+ 5 VDC and +12 VDC) required to operate the four mass storage devices simultaneously shall be provided.  Mass storage devices shall not occupy any of the card slots.
3.2.1.16 Removable Media Device Access.  The chassis shall provide easy user front panel access to all removable media devices through a protective hinged door secured with hand tightened knurled thumb screws. 

3.2.1.17 External Connector Panel.  The NECC Subscriber and SAC connectors (see Appendix A – first drawing) shall utilize keyed connectors and/or other techniques to reduce the possibility of accidentally connecting a SAC cable to a Subscriber connector.

3.2.1.18 Compartment Configuration.  The card slots shall be configured as follows:

a)
NECC: 6-slot capacity implemented as one backplane.

b)
TIP: 7-slot capacity implemented as one backplane.

c) SPARE: Remaining slots implemented as one backplane.

3.2.1.19 Backplane Reconfiguration.  The chassis shall support optional alternate backplane configurations using VME backplane bridge devices. 

3.2.1.20 I/O Conduits.  The chassis shall provide internal cableways for I/O wiring from the VME compartment to I/O chassis panels.  Cableway design shall accommodate full population of all intended components without degradation to cooling capacity as specified herein.

3.2.1.21 Reconfigurable Panels.  The chassis shall support user removable and configurable front and rear panels.

3.2.1.21.1 Mating Connectors.   One set of mating connectors, less primary power input connector, shall be provided for each chassis delivered.  

3.2.1.21.2 Power Cable Assembly.  A power cable assembly, fabricated in accordance with APPENDIX A, shall be provided for each chassis delivered.
3.2.2

Mechanical – NECC specific.  Per Appendix A and C

3.2.3

Mechanical – TIP specific.  Per Appendix B and C

3.3

Environmental.  The environmental requirements for the VME Chassis shall be as specified > herein.  This chassis, monitor, keyboard/touchpad, and mass storage devices shall be capable of meeting the requirements of the following specification(s) when subjected to any single or any combination of environmental conditions. 

3.3.1 
Shock. The chassis, power supply, monitor, keyboard/touchpad, and mass storage devices shall meet the requirements of MIL-STD-901D for Lightweight, Grade A, Class I, rigid mount equipment.

3.3.2 
Vibration.  The chassis, power supply, monitor, keyboard/touchpad, and mass storage devices shall meet the requirements of MIL-STD-167-1 for Type I equipment.

3.3.3 
Ship Motion and Attitude.  The chassis, power supply, monitor, keyboard/touchpad, and mass storage devices shall remain operational through the full range of  ship motion and attitude conditions specified in DoD-STD-1399, section 301.

3.3.4 Temperature. The chassis, power supply, monitor, keyboard/touchpad, and mass storage devices operating temperature shall be be capable of operating at all temperatures in the range from 0?C to +50?C.
3.3.5 Altitude.  The chassis, power supply, monitor, keyboard/touchpad, and mass storage devices shall be designed to withstand air pressure equivalent to an altitude of 40,000 feet for up to eight (8) hours.  Note:  this is for non-operating conditions only.

3.3.6 
Prohibited Materials.  The following prohibitied materials shall not be used on the chassis or associated equipment:

a. Asbestos; asbestos compounds; and asbestos filled compounds

b. Cadmium

c. Carcinogens

d. Cholorofluorocarbons (CFCs), e.g., Freon

e. Flammable materials

f. Lithium and lithium compounds

g. Magnesium or magnesium alloys

h. Mercury or its compounds and amalgams

i. Polycarbonated biphenyl (PCB)

j. Polyvinyl chloride (PVC) except when used as component leads

k. Radioactive material

l. Zinc or zinc alloys unless otherwise specified

m. Class I ozone depleting substances

3.3.7
Toxic Materials. The chassis and associated equipment shall not contain toxic materials as specified in ACGIH ISBN 0-936-712-39-2 (TOXIC HAZARDS).

3.3.8 
AC Electrical.


The chassis shall operate with AC electrical MIL-STD-1399 section 300, type I power .

a)  Frequency: 60 Hz + 3% (58.2hz to 61.8hz).

b)  Voltage: 115 VAC + 5% (109.25vac to 120.75vac).

3.3.9 
Humidity.  Equipment shall be capable of conforming to the requirements for  data processing spaces IAW ASHRAE Handbook (HVAC Systems and Application Volume).  Temperature, 72 degrees +2 degrees F (22.2 degrees + 1.1 degrees C), Humidity 50 +5%.  It is further desired that requirements from para. 3.3.9a be included.

3.3.9a  Humidity (Submarine Option).  In addition to the requirements from para. 3.3.9, the equipment

shall be able to operate in a relative humidity of 95%.

3.3.10 
D.C. Magnetic Field Environment.  DOD-STD-1399, section 070. Part 1.  The chassis and associated equipment shall meet the requirements in para. 3.3.10a.

3.3.10a   D.C. Magnetic Field Environment (Submarine Option).  In addition to DOD-STD-1399, section 070, Part 1, the D.C. Magnetic Field Environment shall be amplified to state that the equipment needs to function in a maximum expected steady state field strength of 1600 A/m (20 Oesteds) with a maximum rate of change of 1600 A/m and a minimum exposure to steady state field of five (5) minutes with the equipment operating.
3.3.11  Electromagnetic Compatibility.
The chassis and associated equipment shall be self-compatible, shall operate compatibly in the ship electromagnetic environment, and shall meet the requirements of MIL-STD-461D Table II for equipment and subsystems installed on ships, when tested in accordance with MIL-STD-462D, except for CS114 and CS116. 

3.3.12  Flammability.  The chassis and associated equipment shall comply with the flammability requirements IAW with ASTM D 568, ASTM D 635 or ASTM D 1000 propane torch held ½” from object for 15 sec remove torch, measure burn time.

3.3.13  Safety.  MIL-HDBK-454 Guideline 1, UL-478, ASTM F 1166, Appendix E.

3.3.14  Leakage Current.
The leakage current (vector sum of all phases) of the terminal, when EMI filtering is not required, shall not exceed 5 milliamperes (mA).  When EMI filtering is required, line-to-line filters are preferred over line-to-ground filters.  The maximum line-to-ground capacitance shall be as specified in MIL-STD-461D.

3.3.15  Protective shields.  Protective shields shall be installed to prevent contact with parts in

excess of 30Vdc.

3.3.16  Reference and signal voltages.
Equipment utilizing external reference or signal voltages in excess of 30 V RMS or 30 V DC shall have the provision for interrupting the reference and signal voltages during maintenance actions.

3.3.17  Safety, electrical power.  Equipment power switch shall break all power and return conductors of the circuit.  The safety ground shall remain connected at all times.

3.3.18  Safety ground, internal.

The chassis shall provide a ground terminal located on the input power connector or on the equipment terminal board and shall connect to internal chassis by means of conductors at least equal in size to one of the power input conductors.  Safety grounding within the equipment shall terminate on the ground terminal.

3.3.19    Safety ground, external.
  When power is routed externally, a ground conductor shall be included with the power connectors and shall connect to the ground terminal of the equipment.
3.3.20    Safety ground, power cable assemblies.
A safety ground conductor shall be included in power cable assemblies that connect to convenience outlets.  The safety ground conductor shall be provided by utilizing three-pin connectors and three-conductor cables.  The green wire shall be connected to the grounding blade or pin for the type connector used.
3.3.21    Safety ground, drawers. 
A safety ground shall be included with the power cable assembly and connector of equipment drawers, such that disconnecting of the safety ground from the drawer will result in disconnecting of the power assembly.
3.3.22    Thermal design.  MIL-HDBK-454, Requirement 1, UL. 1950  para 5.4.1-5.5.9. 

3.3.23    Size and weight.  DOD-STD-1399, section 071. 

3.3.24    Grounding.  As specified in MIL-STD-1310. 

3.3.25    Digital computer grounding.  As specified in DOD-STD-1399, section 406.> 
3.4
OTHER.

3.4.1

Workmanship.  Workmanship shall be in accordance with best commercial practices for COTS equipment.

3.4.2

Mean Time To Repair (MTTR). The MTTR for hard drives, power supplies, fans, cards, removable media devices, transceivers, and Ethernet connections shall not exceed 30 minutes.

3.4.3 Mean Time Between Failures (MTBF). The chassis, excluding circuit card assemblies and mass storage media, shall have an MTBF of at least 50,000 hours in accordance with MIL-HDBK-217F in a Navy sheltered environment with an ambient temperature of 25 degrees C.


3 Ancillary Equipment.  The chassis shall be delivered with the following equipment

Monitor:  



Aydin part # 9010RX (or equivalent)

Keyboard/Touchpad: 


Cortron part # 5250058 (or equivalent)

Keyboard Rack-mount Sliding Mount Kit:
Cortron part # AV10160526 (or equivalent)

All ancillary equipment shall comply with environmental requirements.

3.4.5

First Article Sample Unit.  The vendor shall provide the first article sample units at the same cost as proposed in their quote, for testing by the Government.  The Government will perform all testing in an appropriate facility.  The vendor shall provide an onsite witness for test support for no more than two weeks.  Testing shall be conducted IAW FAR 52.209-4 (see Section I-005 in the RFP/Contract). 
4.0
QUALITY ASSURANCE CONFORMANCE.

4.1

QUALITY ASSURANCE PROVISIONS.
4.1.1

Responsibility for Inspection.  The Government reserves the right to perform any of the inspections set forth in this document where such inspections are deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.2
 
Responsibility for Compliance.  All items shall conform to all requirements of Section 3.  The absence of any inspection requirements shall not relieve the contractor of the responsibility of assuring that all products or supplies submitted to the Government for acceptance comply with all requirements of the contract.  Sampling in quality conformance does not authorize submission of known defective material, either indicated or actual, nor does it commit the Government to acceptance of defective material.

5.0 
PACKAGING.

5.1
PACKING.  Reference Section D-001 of RFP/Contract

6.0 DATA REQUIREMENTS.

Drawing package shall delineate and emulate requirements in this Requirements Document using best commercial practices.

7.0
APPENDICES.

Appendix A

Wiring Diagrams and Pin-out Information
System Description

The NECC/TIP VME chassis is designed to hold multiple processing systems, including the NECC and TIP applications.  The NECC will consist of two GMS processor boards, taking up to four chassis slots, a monitor, keyboard, CD-ROM, floppy drive, and hard disk.  This appendix includes the wiring diagram for the NECC.

The NECC Processor Cards Set includes the following:

Part Number


Description




Qty
GMSv254-256MB

Card, Dual Pentium, 200 MHz, 256 MB
1

GMSv254-64MB

Card, Single Pentium, 200 MHz, 64MB
1

GMSPMC-ENET3

Card, Dual Channel Ethernet


1

GMSPMC-QSIO

Card, Quad Sync/Async, RS422/232C
1

GMSENET-CNV1

Converter, Media



2

The vendor that provides the above-mentioned products is

General Micro Systems 

8358 Maple Place 

Ranchocucamonga, CA 91730 

(909) 980-4863 Ext. 209 or 203
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Appendix B

TIP (TDMA Interface Processor) I/O Cable Assignments

System Description

The NECC/TIP VME chassis is designed to hold multiple processing systems, including the NECC and TIP applications.  The TIP consists of five processor cards.  One of the five processor cards is a controller and the other four are I/O boards.  Located on each of the four I/O boards is a daughter board, which provides an interface to the EHF terminal.  Also included on each of the I/O boards is an Ethernet connection and a serial connection.  The TIP controller board also has an Ethernet connection, which is used for monitor/control of the TIP.

Note:  The P10 connector listed is a molded 100 pin Ultimate Mode, Part # AU8R100 SAM17T.

Internal Connector 

Pin 
IO Connector Pin
Signal Name
Description

J10 Connector




1
 --
CCLK_EXT
External CCLK for FPGA/PROM Programming

2
 --
DIGITAL_GND
Ground

3
 --
DONE
DONE for FPGA Programming

4
 --
INITN
Initialize (negative) for FPGA Programming

5
 --
PROGRAMN
Program (negative)  for FPGA Programming

6
 --
SER_EN#
Serial Enable for PROM programming

7
 --
CE#
Chip Enable for PROM programming

8
 --
DIN_EXT
External Data In for FPGA/PROM Programming

9
 --
DIGITAL_GND
Ground

10
 --
RESET#_OE
Reset / Output Enable for PROM Programming







J10,J12,J14 or J16



14
1
P1_SIG_GND
Ground

18
2
P1_RTSP
RTS to Terminal Port 1 - positive

19
3
P1_RTSN
RTS to Terminal Port 1 - negative

20
4
P1_UL_RESYNCP
Uplink Resync to KIV7HSA for Port 1

21
5
P1_DL_RESYNCP
Downlink Resync to KIV7HSA for Port 1

22
6
P1_TXDATAP
Transmit Data to Terminal Port 1 - positive

23
7
P1_TXDATAN
Transmit Data to Terminal Port 1 - negative

29
8
P1_ULTDMA_TIMP
Uplink TDMA Timing from Terminal Port 1 - positive

54
9
P1_ULTDMA_TIMN
Uplink TDMA Timing from Terminal Port 1 - negative

40
10
P1_DLTDMA_TIMP
Downlink TDMA Timing from Terminal Port 1 - positive

65
11
P1_DLTDMA_TIMN
Downlink TDMA Timing from Terminal Port 1 - negative

31
12
P1_TXCLKP
Transmit Clock from Terminal Port 1 - positive

Internal Connector 

Pin 
IO Connector Pin
Signal Name
Description

56
13
P1_TXCLKN
Transmit Clock from Terminal Port 1 – negative

32
14
P1_RXDATAP
Receive Data  from Terminal Port 1 - positive

57
15
P1_RXDATAN
Receive Data  from Terminal Port 1 - negative

33
16
P1_RXCLKP
Receive Clock  from Terminal Port 1 - positive

58
17
P1_RXCLKN
Receive Clock  from Terminal Port 1 - negative

34
18
P1_SPAREIN1P
Spare Input 1 from Terminal Port 1 - positive

59
19
P1_SPAREIN1N
Spare Input 1 from Terminal Port 1 - negative

35
20
P1_DSRP
DSR from Terminal Port 1 - positive

60
21
P1_DSRN
DSR from Terminal Port 1 - negative

36
22
P1_CTSP
CTS from KIV7HSA for Port 1 - positive

61
23
P1_CTSN
CTS from KIV7HSA for Port 1 - negative

37
24
P1_RRP
RR from KIV7HSA for Port 1 - positive

62
25
P1_RRN
RR from KIV7HSA for Port 1 - negative

28
26
SPARE_SEROUT1P
Spare output 1 - positive

53
27
SPARE_SEROUT1N
Spare output 1 - negative

93
30
TERM_ULEPOCHP
Uplink Epoch from Terminal - positive

94
31
TERM_ULEPOCHN
Uplink Epoch from Terminal - negative

99
32
TERM_DLEPOCHP
Downlink Epoch from Terminal - positive

100
33
TERM_DLEPOCHN
Downlink Epoch from Terminal - negative

11
34
SPARE_IO_1
Spare I/O 1

12
35
SPARE_IO_2
Spare I/O 2







J11,J13,J15 or J17



24
1
P2_SIG_GND
Ground

26
2
P2_RTSP
RTS to Terminal Port 2 - positive

51
3
P2_RTSN
RTS to Terminal Port 2 - negative

Internal Connector 

Pin 
IO Connector Pin
Signal Name
Description

74
4
P2_UL_RESYNCP
Uplink Resync to KIV7HSA for Port 2

75
5
P2_DL_RESYNCP
Downlink Resync to KIV7HSA for Port 2

25
6
P2_TXDATAP
Transmit Data to Terminal Port 2 - positive

50
7
P2_TXDATAN
Transmit Data to Terminal Port 2 - negative

30
8
P2_ULTDMA_TIMP
Uplink TDMA Timing from Terminal Port 2 – positive

55
9
P2_ULTDMA_TIMN
Uplink TDMA Timing from Terminal Port 2 - negative

39
10
P2_DLTDMA_TIMP
Downlink TDMA Timing from Terminal Port 2 - positive

64
11
P2_DLTDMA_TIMN
Downlink TDMA Timing from Terminal Port 2 - negative

41
12
P2_TXCLKP
Transmit Clock from Terminal Port 2 - positive

66
13
P2_TXCLKN
Transmit Clock from Terminal Port 2 - negative

42
14
P2_RXDATAP
Receive Data  from Terminal Port 2 - positive

67
15
P2_RXDATAN
Receive Data  from Terminal Port 2 - negative

43
16
P2_RXCLKP
Receive Clock  from Terminal Port 2 - positive

68
17
P2_RXCLKN
Receive Clock  from Terminal Port 2 - negative

44
18
P2_SPAREIN1P
Spare Input 1 from Terminal Port 2 - positive

69
19
P2_SPAREIN1N
Spare Input 1 from Terminal Port 2 - negative

45
20
P2_DSRP
DSR from Terminal Port 2 - positive

70
21
P2_DSRN
DSR from Terminal Port 2 - negative

46
22
P2_CTSP
CTS from KIV7HSA for Port 2 - positive

71
23
P2_CTSN
CTS from KIV7HSA for Port 2 - negative

47
24
P2_RRP
RR from KIV7HSA for Port 2 - positive

72
25
P2_RRN
RR from KIV7HSA for Port 2 - negative

48
26
P2_SPAREIN2P
Spare Input 2 from Terminal Port 2 - positive

73
27
P2_SPAREIN2N
Spare Input 2 from Terminal Port 2 - negative

49
30
MDR_CONFIG_GND
Ground

13
31
SPARE_IO_3
Spare I/O 3

Internal Connector 

Pin 
IO Connector Pin
Signal Name
Description

15
32
SPARE_IO_4
Spare I/O 4







J36,J52,J53,J37



92
1
L_SIGGND
Signal Ground for Legacy Port

97
2
L_RTSP
RTS from Legacy Port - positive

98
3
L_RTSN
RTS from Legacy Port - negative

27
4
L_ERRORP
Error Indicator  to Legacy Port - positive

52
5
L_ERRORN
Error Indicator  to Legacy Port - negative

95
6
L_TXDATAP
Transmit Data from Legacy Port - positive

96
7
L_TXDATAN
Transmit Data from Legacy Port - negative

76
8
L_TXCLKP
Transmit Clock to Legacy Port - positive

77
9
L_TXCLKN
Transmit Clock to Legacy Port - negative

78
10
L_RXDATAP
Receive Data to Legacy Port - positive

79
11
L_RXDATAN
Receive Data to Legacy Port  - negative

80
12
L_RXCLKP
Receive Clock to Legacy Port - positive

81
13
L_RXCLKN
Receive Clock to Legacy Port - negative

82
14
L_DTRP
DTR to Legacy Port - positive

83
15
L_DTRN
DTR to Legacy Port - negative

84
16
L_CTSP
CTS  to Legacy Port - positive

85
17
L_CTSN
CTS  to Legacy Port - negative

88
18
L_RRP
RR  to Legacy Port - positive

89
19
L_RRN
RR  to Legacy Port - negative

86
20
L_ULEPOCHP
Uplink Epoch to Legacy Port - positive

87
21
L_ULEPOCHN
Uplink Epoch to Legacy Port - negative

90
22
L_DLEPOCHP
Downlink Epoch to Legacy Port - positive

91
23
L_DLEPOCHN
Downlink Epoch to Legacy Port - negative

38
24
P1_SPAREIN2P
Spare In 2 Term Port 1 (may be used as DTR)- positive

63
25
P1_SPAREIN2N
Spare In 2 Term Port 1 (may be used as DTR)- negative

16
30
SPARE_IO_5
Spare I/O 5

17
31
SPARE_IO_6
Spare I/O 6











Ja Ethernet
J39



1
1
ETH_DAT1_TXP
1st Data Ethernet Transmit Data - positive

2
2
ETH_DAT1_TXN
1st Data Ethernet Transmit Data - negative

Internal Connector 

Pin 
IO Connector Pin
Signal Name
Description

3
3
ETH_DAT1_RXP
1st Data Ethernet Receive Data – positive

4
4
ETH_DAT1_CTTX1
1st Data Ethernet Transmit Center Tap 1

5
5
ETH_DAT1_CTTX2
1st Data Ethernet Transmit Center Tap 2

6
6
ETH_DAT1_RXN
1st Data Ethernet Receive Data - negative

7
7
ETH_DAT1_CTRX1
1st Data Ethernet Receive Center Tap 1

8
8
ETH_DAT1_CTRX2
1st Data Ethernet Receive Center Tap 2






Jb Ethernet
J39



1
10
ETH_DAT2_TXP
2nd Data Ethernet Transmit Data - positive

2
11
ETH_DAT2_TXN
2nd Data Ethernet Transmit Data - negative

3
12
ETH_DAT2_RXP
2nd Data Ethernet Receive Data – positive

4
13
ETH_DAT2_CTTX1
2nd Data Ethernet Transmit Center Tap 1

5
14
ETH_DAT2_CTTX2
2nd Data Ethernet Transmit Center Tap 2

6
15
ETH_DAT2_RXN
2nd Data Ethernet Receive Data - negative

7
16
ETH_DAT2_CTRX1
2nd Data Ethernet Receive Center Tap 1

8
17
ETH_DAT2_CTRX2
2nd Data Ethernet Receive Center Tap 2






Jc Ethernet
J39



1
20
ETH_DAT3_TXP
3rd Data Ethernet Transmit Data - positive

2
21
ETH_DAT3_TXN
3rd Data Ethernet Transmit Data - negative

3
22
ETH_DAT3_RXP
3rd Data Ethernet Receive Data - positive

4
23
ETH_DAT3_CTTX1
3rd Data Ethernet Transmit Center Tap 1

5
24
ETH_DAT3_CTTX2
3rd Data Ethernet Transmit Center Tap 2

6
25
ETH_DAT3_RXN
3rd Data Ethernet Receive Data - negative

7
26
ETH_DAT3_CTRX1
3rd Data Ethernet Receive Center Tap 1

8
27
ETH_DAT3_CTRX2
3rd Data Ethernet Receive Center Tap 2

Internal Connector 

Pin 
IO Connector Pin
Signal Name
Description

Jd Ethernet
J39



1
30
ETH_DAT4_TXP
4th Data Ethernet Transmit Data - positive

2
31
ETH_DAT4_TXN
4th Data Ethernet Transmit Data - negative

3
32
ETH_DAT4_RXP
4th Data Ethernet Receive Data - positive

4
33
ETH_DAT4_CTTX1
4th Data Ethernet Transmit Center Tap 1

5
34
ETH_DAT4_CTTX2
4th Data Ethernet Transmit Center Tap 2

6
35
ETH_DAT4_RXN
4th Data Ethernet Receive Data - negative

7
36
ETH_DAT4_CTRX1
4th Data Ethernet Receive Center Tap 1

8
37
ETH_DAT4_CTRX2
4th Data Ethernet Receive Center Tap 2











Jy Ethernet
J38



1
11
ETH_CON_TXP
Control Ethernet Transmit Data - positive

2
12
ETH_CON_TXN
Control Ethernet Transmit Data - negative

3
13
ETH_CON_RXP
Control Ethernet Receive Data - positive

4
14
ETH_CON_CTTX1
Control Ethernet Transmit Center Tap 1

5
15
ETH_CON_CTTX2
Control Ethernet Transmit Center Tap 2

6
16
ETH_CON_RXN
Control Ethernet Receive Data - negative

7
17
ETH_CON_CTRX1
Control Ethernet Receive Center Tap 1

8
18
ETH_CON_CTRX2
Control Ethernet Receive Center Tap 2






Jx SerialPort
J38



1
1
COM1_DCD
COM1 port for LLM - Data Carrier Detect

2
2
COM1_RXDATA
COM1 port for LLM - RxData

3
3
COM1_TXDATA
COM1 port for LLM - TX Data

4
4
COM1_DTR
COM1 port for LLM - Data Terminal Ready

5
5
COM1_GND
COM1 port for LLM - Ground

6
6
COM1_DSR
COM1 port for LLM - Data Set Ready

7
7
COM1_RTS
COM1 port for LLM - Request To Send

8
8
COM1_CTS
COM1 port for LLM - Clear To Send

9
9
COM1_RI
COM1 port for LLM - Ring Indicator

Internal Connector 

Pin 
IO Connector Pin
Signal Name
Description

A1-J2 SerialPort
J38
(Pinout for Raytheon Processor CCA)*


A15
1
COM1_DCD
COM1 port for LLM - Data Carrier Detect

A16
2
COM1_RXDATA
COM1 port for LLM - RxData

A17
3
COM1_TXDATA
COM1 port for LLM - TX Data

A18
4
COM1_DTR
COM1 port for LLM - Data Terminal Ready

A19
5
COM1_GND
COM1 port for LLM - Ground

A20
6
COM1_DSR
COM1 port for LLM - Data Set Ready

A21
7
COM1_RTS
COM1 port for LLM - Request To Send

A22
8
COM1_CTS
COM1 port for LLM - Clear To Send

A23
9
COM1_RI
COM1 port for LLM - Ring Indicator

 * Also require the following jumpers for Addressing




(A1-J2)-B32
(A1-J2)-A31
 +5Vdc
COM2-CTS (Address 0)

(A1-J2)-B31
(A1-J2)-A29
 GND
COM2-DSR (Address 1)

(A1-J2)-B31
(A1-J2)-A32
 GND
COM2-RI (Address 2)






Appendix C

TIP/NECC Back Panel Connectors
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TIP and NECC Connector Designation Table

Connector
Description
Connector P/N
Mating P/N
Interface

J1
A/C Power
MS27474T14B3P
MS27473T12B3S
115 VAC

J2
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J3
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J4
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J5
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J6
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J7
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J8
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J9
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J10
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J11
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J12
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J13
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J14
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J15
TIP
MS27513E14B35P
MS27473E14B35S
MIL-188-114-BAL/RS-422/RS-232C

J16
Spare
Blank



J17
Spare
Blank



J18
Video
31-70020
75 ohm BNC-MALE
RS-343

J19
Video
31-70020
75 ohm BNC-MALE
RS-343

J20
Video
31-70020
75 ohm BNC-MALE
RS-343

J21
Video
31-70020
75 ohm BNC-MALE
RS-343

J22
Video
31-70020
75 ohm BNC-MALE
RS-343

J23
NECC
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J24
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J25
NECC
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J26
NECC
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J27
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J28
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J29
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J30
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J31
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J32
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J33
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J34
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J35
Spare
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

J36
Spare
Blank



J37
Spare
Blank



J38
Spare
Blank



J39
Spare
Blank



J40
Spare
Blank



J41
NECC
MS27513E14B35S
MS27473E14B35P
RS-232C

J42
NECC
MS27513E14B35SA
MS27473E14B35PA
Ethernet, AUI

J43
NECC
MS27513E14B35SB
MS27473E14B35PB
Ethernet, AUI

J44
NECC
MS27513E14B35SC
MS27473E14B35PC
Ethernet, AUI

J45
REM-LAN
MS27513E14B35SD
MS27473E14B35PD
MIL-188-114-BAL/RS-422/RS-232C

Connector
Description
Connector P/N
Mating P/N
Interface

J46
NECC
MS27513E14B35S
MS27473E14B35P
MIL-188-114-BAL/RS-422/RS-232C

J47
NECC
MS27513E14B35SA
MS27473E14B35PA
MIL-188-114-BAL/RS-422/RS-232C

J48
NECC
MS27513E14B35SB
MS27473E14B35PB
MIL-188-114-BAL/RS-422/RS-232C

J49
NECC
MS27513E14B35SC
MS27473E14B35PC
MIL-188-114-BAL/RS-422/RS-232C

J50
Spare
Blank



J51
NECC
MS27513E14B35S
MS27473E14B35P
MIL-188C

J52
NECC
MS27513E14B35SA
MS27473E14B35PA
MIL-188C

J53
Spare
Blank



J54
REM-LAN
31-220N
50 ohm BNC-MALE
10Base2 Ethernet

E1
GROUND
Screw Terminal
Terminal Lug
Chassis Ground
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