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1. INTRODUCTION

1.1. Scope

This document governs all interface issues arising from the integration of the Configurable Fault Tolerant Processor (CFTP) experiment into the Midshipman Space Technology Applications Research-I (MidSTAR-I) satellite.  

1.2. Experiment Description

The CFTP payload consists of three Printed Circuit Boards (PCBs); the experiment board, the interface board, and the power supply board. These boards are enclosed in an aluminum housing, 3 in by 6 in by 8 in, which masses TBD-1 lbs. Electrical interface is via two connectors, one providing 28 VDC, and the other providing two RS-422 serial port data connection to the Spacecraft (SC) processor. The CFTP experiment board is a PCB utilizing two Field Programmable Gate Arrays (FPGA) and multiple Integrated Circuits (ICs) for Random Access Memory (RAM), Read-Only Memory (ROM), configuration memory, and other supporting logic. CFTP accepts data from the SC processor, processes it according to the configuration of the FPGA, and returns the data to the SC processor.

2. ADMINISTRATION

2.1. Configuration Management

This document shall be updated as needed upon agreement between the CFTP Principal Investigator (PI) and the Director of the USNA Small Satellite Program (SSP).  New versions of the document shall be issued at their discretion.

2.2. Precedence of Documents

This document has precedence over any and all other documents dealing with interface issues. In the event that discrepancies or conflicts arise, they shall be resolved by direct negotiations between the CFTP PI and the SSP Director. 

2.3. Reference Documents

Secondary Payload Planner’s Guide for Use on the EELV Secondary Payload Adaptor, Version 1.0, 8 Jun 2001.

3. INTERFACE DEFINITIONS AND DESCRIPTION

3.1. Conventions

3.1.1. Units

Units and dimensions shall be quoted in English and metric units. All values will be quoted to the following number of decimal places:


Mass (kg or lb): .x


Moments/Products of Inertia (kg-m2 or lb-ft-s2): .xx


Center of mass (meters): .xxxx


Center of mass (inches): .xx

The following conversion factors will be used to convert from metric to English units:


2.205 lbf = 1 kg


0.73757 lb-ft-s2 = 1 kg-m2

39.37 in = 1 m

Reciprocal values to the same number of decimal places will be used to convert from English to metric units.
3.1.2. Coordinate Systems

The MidSTAR-I coordinate system is consistent with the EELV Secondary Payload Adaptor (ESPA) interface and is shown in Figure 3.1.2.1.
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Figure 3.1.2.1 MidStar-1 Coordinate System

CFTP will use a right-handed coordinate system with its origin at the geometric center of the envelope.  The x-axis is parallel to the  minor side of the envelope, the y-axis is parallel to the  intermediate side, and the z-axis is parallel to the  major side.   The CFTP coordinate system is illustrated in Figure 3.1.2.2. 
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Figure 3.1.2.1 CFTP Base Drawing and Coordinate System

3.2. Mechanical Interfaces

3.2.1. Physical Properties

3.2.1.1. Dimensions

The CFTP payload has a height of three inches (.0762 m), a width of six inches (.1524 m), and a length of eight inches (.2032 m).

3.2.1.2. Mass

The mass will not exceed 5.5 lb (2.5 kg).

3.2.1.3. Center of Mass

The CFTP center of mass is +/- one inch (.0254 m) from the center about each axis.

3.2.1.4. Moments of Inertia

CFTP’s coordinate axes coincide with its principal axes.

3.2.1.5. Surface Treatments

CFTP will have a conductive passivated surface treatment.

3.2.1.6. Surface Flatness

No requirements exist.

3.2.2. Mounting and Alignment

CFTP will be mounted on the +X face of MidSTAR-I.  

3.2.2.1. Mounting Specifications 

The origin of the CFTP coordinate system will be at (TBD-2-XM, TBD-3-YM, TBD-4-ZM).  The XCFTP axis will be parallel to the XM axis. The ZCFTP axis will be parallel to the YM axis.
3.2.2.2. Alignment Specifications

No requirement.

3.2.2.3. Obscura

Not applicable to CFTP.

3.2.2.4. Vent Paths

No vent path requirements exist from CFTP.  

3.2.3. Moving Parts and Deployment Mechanisms

No moving parts exist.

3.2.4. Thermal Interfaces

3.2.4.1. Temperature Limits

The temperature limits on CFTP are from -40˚C to 85˚C.

3.2.4.2. Temperature Monitoring Components

CFTP requires knowledge of its operating temperature.  MidSTAR-I will provide it with a thermistor, part number TBD-5, that will be mounted TBD-6.  Temperature data will be captured TBD-7 and provided to CFTP data analysis team TBD-8.

3.2.4.3. Thermal Control Components

No requirements exist.

3.2.5. Electrical Connections

3.2.5.1. Connector Hardware Specifications

CFTP requires three connector types. CFTP will provide both male and female interface connectors to MidSTAR-1
.  

3.2.5.2. Grounding Straps

Grounding will occur through the TBD-9.

3.2.5.3. Connector Pin-outs

The development interface to the CFTP shall be by a 9-pin female D-type connector designated as CFTP – J1. The pin assignments shall be as assigned in the table below.  Communication will be by RS-422 asynchronous 4-wire configuration.

Table 3.2.5.3.1 CFTP Development Interface Pin-Out, CFTP – J1 

	PIN
	FUNCTION

	1
	TX

	2
	TX Return

	3
	Spare

	4
	RX

	5
	RX Return

	6
	Ground

	7
	Spare

	8
	Spare

	9
	Ground


The command/data interface to MIDSTAR shall be by a 25-pin female D-type connector designated as CFTP – J2. The pin assignments shall be as assigned in the table below.  Communication will be by RS-422 asynchronous 4-wire configuration.

Table 3.2.5.3.2 Command/Data Interface Pin-Out, CFTP – J2 

	PIN
	FUNCTION

	1
	TX 1 – Communication #1

	2
	TX 1 Return – Communication #1

	3
	Ground – Communication #1

	4
	TX 2 – Communication #2

	5
	TX 2 Return – Communication #2

	6
	Ground – Communication #2

	7
	TX 3 – Spare

	8
	TX 3 Return – Spare

	9
	Ground – Spare

	10
	TX 4 – Spare

	11
	TX 4 Return – Spare

	12
	Ground – Spare

	13
	Spare

	14
	Ground – Communication #1

	15
	RX 1 – Communication #1

	16
	RX 1 Return – Communication #1

	17
	Ground – Communication #2

	18
	RX 2 – Communication #2

	19
	RX 2 Return – Communication #2

	20
	Ground – Spare

	21
	RX 3 – Spare

	22
	RX 3 Return – Spare

	23
	Ground – Spare

	24
	RX 4 – Spare

	25
	RX 4 Return – Spare


The electrical power system shall provide unregulated power in the range of 24 - 36V. The power interface to the CFTP shall be by a 9-pin male D-type connector designated as CFTP – P3. The pin assignments shall be as assigned in the table below.

Table 3.2.5.3.3 Power Connector Pin Assignments, CFTP – P3

	Pin
	Function

	1
	+28VDC Return (A)

	2
	N/C

	3
	N/C

	4
	N/C 

	5
	+28VDC (A)

	6
	+28VDC Return (B)

	7
	N/C

	8
	N/C

	9
	+28VDC (B)


3.2.5.4. Bonding Specifications
The bonding specifications for CFTP are TBD-10.

3.2.5.5. Intra-payload Harness
No requirement exists.


3.2.6. Mechanical Interface Drawings

See Figure 3.1.2.1.

3.3. Electrical Power

3.3.1. Voltage

The voltage used will be 28 VDC.

3.3.2. Current

The minimum current is TBD-11.

3.3.3. Power Quality
The power requirements are TBD-12.

3.3.4. Loads

The loads are TBD-13.

3.3.5. Grounding

Grounding will occur through TBD-14. Power Draw Profiles are given in Table 1.

Table 1:  Power Requirements

	Operating Power
	6 Watts

	Peak Power
	11 Watts

	Standby Power
	0.5 Watts

	Survival Power
	0.0 Watts

	Duty Cycles
	100%


3.4. Discrete Electrical Signals

3.4.1. Discrete Analog Inputs
No requirements exist.

3.4.2. Discrete Analog Outputs
No requirements exist.

3.4.3. Discrete Digital Inputs
None required for CFTP.

3.4.4. Discrete Digital Outputs
None required for CFTP.

3.5. Serial Digital Communications

3.5.1. Input Signals

3.5.1.1. Signals Characteristics

CFTP requires RS-422 standard signal characteristics.

3.5.1.2. Command Protocols

Command protocols of CFTP will follow Internet Protocols (IP).  

3.5.1.3. Data Input Protocols

Data input protocols of CFTP will follow IP.

3.5.1.4. Command Upload Protocols

Command upload protocols will follow Transfer Connect Protocol (TCP)/IP.

3.5.2. Output Signals

3.5.2.1. Signals Characteristics

CFTP will produce RS-422 standard signal characteristics.

3.5.2.2. Telemetry Output Protocols

Telemetry output protocols of CFTP will follow IP.

3.5.2.3. Data Output Protocols

Data output protocols will follow TCP/IP.

3.6. Software Interfaces

The CFTP will interface with MidSTAR-1 via asynchronous serial using two RS-422 UARTs.  Each RS-422 channel will interface with a separate MidSTAR-1 Command and Data Handler.  The UARTs will support up to 115 kbits/sec for each channel.

A PPP link will be established between the CFTP and MidSTAR-1 to provide TCP/IP networking services.  The CFTP should support telnet, FTP, and a TBD-15 socket interface for command and control.
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	TBD-2
	3.2.2.1
	XM Coordinate of CFTP Origin
	MidSTAR-1
	

	TBD-3
	3.2.2.1
	YM Coordinate of CFTP Origin
	MidSTAR-1
	

	TBD-4
	3.2.2.1
	ZM Coordinate of CFTP Origin
	MidSTAR-1
	

	TBD-5
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	Temperature Data Capture
	MidSTAR-1
	

	TBD-8
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	3.2.5.4
	Bonding Specification
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