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1. INTRODUCTION

1.1. Scope

This document governs all interface issues arising from the integration of the MIcrodosimeter INstrument (MIDN) experiment into the Midshipman Space Technology Applications Research-I (MidSTAR-I) satellite.  

1.2. Experiment Description

The MIDN payload will be contained in 4 volumes. All volumes will be constructed of ¼” aluminum.  Dimensions and masses of the volumes are listed in Table 1:  “Physical Properties of the Four Volumes” (Appendix A). Structural drawings for each volume including general mounting positions in SC are shown in Appendices B.  Volume 1 consists of a sensor to measure the radiation on the exposed surface of the SC.  Volume 2 consists of the support electronics.  Volume 3 consists of a sensor in the interior of the SC to measure secondary radiation.  Volume 4 consists of sensor on the interior of the SC surrounded by polyethylene absorber, to simulate human tissue. 
Electrical interface to the SC is via three connectors, one providing ±6.00 ±0.5 VDC power, and the other providing an RS-422 serial port data connection to the SC processor for telemetry and commands.  Each of the volumes will require electrical connection to volume 2.

2. ADMINISTRATION

2.1. Configuration Management

This document shall be updated as needed upon agreement between the MIDN 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 MIDN 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.

3.1.2. Coordinate Systems

Coordinate system used in report is consistent with that shown in Figure 5 (Appendix B).

       3.2.  Mechanical Interfaces

3.2.1. Physical Properties

3.2.1.1. Dimensions

Dimensions are as described in Table 1:  “Physical Properties of the Four Volumes” (Appendix A).

3.2.1.2. Mass

Mass is as described in Table 1:  “Physical Properties of the Four Volumes” (Appendix A).

3.2.1.3       Center of Mass

Center of mass for each box will be at the geometric center ± 1” of the face that is mounted to the SC.  The heights above the mounted face of the center of mass for each volume are shown in the column entitled “Height of CM” of Table 1:  “Physical Properties of the Four Volumes” (Appendix A).

3.2.1.4. Moments of Inertia

MIDN’s coordinate axes coincide with its principal axes.

3.2.1.5. Surface Treatments

Exterior surfaces of volumes will not be treated.

Interior components including all electronics will be coated with either parylene or urethane.   Urethane will be the primary coating.  Parylene will serve as a backup.  A description of both coatings is included in Appendix C.
3.2.1.6. Surface Flatness

No requirements exist.

3.2.2. Mounting and Alignment

MIDN will be mounted so that its axes are parallel with MidSTAR’s axes.

3.2.2.1. Mounting Specifications 

Mounting positions are as per drawings in Appendix B.  Measurements pertaining to mounting positions in Appendix B are rounded to the nearest inch.  MIDSTAR will be responsible for determining the exact placement of the volumes.
3.2.2.2. Fasteners

Volumes will be fastened to the SC using bolts and flanges.  Each volume has a 1” wide flange on either side running the length of the volume.  .19” diameter bolts will connect the flanges to the SC.  See Appendices B,C, and D for bolt positions.
3.2.2.3. Alignment Specifications

No requirements exist.

3.2.2.4. Obscura

Not applicable to MIDN.

3.2.2.5. Vent Paths

No vent path requirements exist from MIDN.  

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 MIDN sensors are <0.1% from 0-100 C.

The temperature limits on MIDN electronics are <0.5% from -55-125 C.

3.2.4.2. Temperature Monitoring Components

It would be desired to have a time history of the temperature in the vicinity of the sensors.

3.2.4.3. Thermal Control Components

No requirements exist.

3.2.5. Electrical Connections

3.2.5.1. Connector Hardware Specifications

MIDN requires two connector types.  For its data connection it will use a RS-422 female connector, type DB-9.  For its power connector it will use a DB-9 type connector. 

3.2.5.2. Grounding Straps

MidSTAR will provide a ground lead to volume 2.  
3.2.5.3. Connector Pin-outs

As per DB-9 pin-out diagram in Appendix E.
3.2.5.4. Bonding Specifications
MIDN will be grounded to the SC via Pin 5 of the DB9 connector on volume 2 (refer to Appendix E).  The grounds for volumes 1, 3, and 4 will be connected to volume 2.  The outer aluminum structures of the volumes themselves will not serve as grounds.
3.2.5.5. Intra-payload Harness
The three sensors will be remotely connected from the electronics box using wire provided by the MIDN experiment.  Each sensor will require 5 wires connecting it to the electronics box; two wires for signal and three wires for power (+V, -V, ground).
3.2.6. Mechanical Interface Control Drawings

Mechanical interface control drawings are shown in Appendix D.
3.2.7. Materials

As per Appendix F.
      3.3. Electrical Power
3.3.1. Voltage

The voltages used will be ±9.00 ±0.5 VDC.  These voltages will be provided to volume 2 by MIDSTAR and will then be distributed to the other volumes by MIDN.

3.3.2. Current

The minimum current is 250 mA based on a peak power of 1.5 W.
3.3.3. Power Quality
10 mVrms noise or less is required.
3.3.4. Loads

The sensors will run continuously.  The processor/communications subsystem will run in a low power mode except during communications. 
3.3.5. Grounding

Volumes 1, 3, and 4 will be grounded to the SC and to volume 2.  Volume 2 will be the primary ground to the SC.  MidSTAR will provide a ground lead to volume 2.    

3.3.7. Power Draw Profiles

Refer to Table 3 (Appendix G).
3.4. Discrete Electrical Signals

3.4.1. Discrete Analog Inputs
These include only power.
3.4.2. Discrete Analog Outputs
None.
3.4.3. Discrete Digital Inputs
Refer to Communications Protocol (Appendix H).
3.4.4. Discrete Digital Outputs
Data streams specified in Communications Protocol (Appendix H).
3.5. Serial Digital Communications

3.5.1. Input Signals

3.5.1.1.   Signals Characteristics

MIDN requires RS-422 standard signal characteristics for communications    commands.  

3.5.1.2.  Command Protocols

The command protocols of MIDN include the commands “Acquire Data,” “Stop and Reset,” and “Read Out.”  These commands along with their Hex formats are described in the Communications Protocol (Appendix H). 

3.5.1.3.   Data Input Protocols

No data will be sent for the MIDN experiment.

3.5.1.4.   Command Upload Protocols

None.
3.5.2. Output Signals

3.5.2.1. Signals Characteristics

MIDN will produce RS-422 standard signal characteristics for communications.
3.5.2.2. Telemetry Output Protocols

Refer to Communications Protocol (Appendix H).
3.5.2.3. Data Output Protocols

Refer to Communications Protocol (Appendix H).

3.6. Software Interfaces

None.

Signatures reflect agreement upon all specifications outlined in this document.

Casey                Thompson

         Thomas Veade                 Joe Heyne

MidSTAR   Representative                
             MIDN Representatives       
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	Volume
	Mass (kg)
	Length (in)
	Width (in)*
	Height (in)
	Height of CM (in)

	1
	1
	8
	6
	2
	3/4 ± 1/2

	2
	1
	6
	        10
	        2.75
	1.3 ± 1/2

	3
	1
	8
	6
	2
	3/4 ± 1/2

	4
	7
	10
	12
	4
	2 ± 1/2


Table 1: Physical Properties of the 4 Volumes

* Note:  All width measurements include a one inch wide flange on each side of the box.  Thus, the width of the instrument housing for each volume is two inches less than the value listed here.

** Note:  All dimensions listed are outer dimensions of volumes.
Appendix B
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Figure 1: Structural Drawing of Volurme 1
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Figure 2: Structural Drawing of Volume 2
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Figure 3: Structural Diagram of Volume 3
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Figure 4: Structural Drawing of Volume 4
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Appendix C
Parylene (Poly-Xylylene)- Applied through a vapor deposition method at room temperature.  This provides a very tough thin layer of protection and is very difficult to remove or mask, thus making repair difficult.  Parylene comes in 3 types (N,C,D) depending upon composition. APL uses Parylene C which has been certified for spaceflight. Its dielectric constant is about 3 with low loss (dissipation factor 0.013) over a wide frequency range (several GHz).  It also has very low moisture absorption (<0.1%).

Urethane, in particular Uralane (Arathane) 5750-A/B (LV). This is a brush or spray on coating that is translucent, soft, repairable. It is a two-component urethane system designed specifically for use on PWBs.Its dielectric constant is about 3 with a 0.025 dissipation factor. It has good

moisture resistance. After applying it’s tack free in about 4 hours. Its cure cycle is typically 40 degrees C for 24 to 48 hours. Since it is soft it can be removed selectively by cutting with a knife and then peeling or scraping from the component or board. There is a proprietary stripper that will allow removal of the entire coating. Its available from electronic chemical distributors or directly from the manufacturer, CIBA-GEIGY Corporation, Furane Product Division (818-247-6210).

Appendix D
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Figure 6:  Mechanical Interface Control Drawing – Volumes 1 and 3
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Figure 7:  Mechanical Interface Control Drawing – Volume 2
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Figure 8:  Mechanical Interface Control Drawing – Volume 4
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 Figure 9:  DB9F Pin Diagram 

Appendix F

The following is a complete listing of materials present in the MIDN payload.  
Aluminum Sheet Metal

Polyethylene Absorber

Uralane Coating

Parylene Coating*

DB-9 Connectors

Glass Fiber Printed Circuit Board

Teflon Coated Copper Wire

Teflon Coated Coaxial Cable

Fujitsu SOI Ceramic Sensor covered with Quartz Window 

*Parylene coating will only be used as an alternate coating in the instance that Uralane can not be used for any reason.

Appendix G
	Operating Power
	1.15 ± .35 W

	Peak Power
	1.5 W

	Survival Power
	.6 mW

	Duty Cycles
	100%


Table 3:  Power Requirements

Appendix H

MEMORANDUM








03SEP04

To:      MIDN Sean Jones, USN

From:  MIDN Veade

            MIDN Heyne

Subj:  Communications Protocol for MiDn

Sir,

A. Command


1.  Commands:  All commands will be given in 8 bit ASCII code.  Only the 4 

Least Significant Bits will be read.



a. a – “Acquire Data” – Hex x1 (xxxx 0001)




i.  This command zeros counters and then collects data.



b. s- “Stop and Reset” – Hex x3 (xxxx 0011)




i.  This command stops data acquisition and resets logic in circuit.



c. r – “Read out” – Hex x2 (xxxx 0010)




i.  This command stops acquiring data and sends the data out.  It 



                then waits for the command “Acquire Data.”


2.  Sequence:  The sequence will begin with the command “Stop and Reset” to    reset the circuit logic.  The command “Acquire Data” will then be given.  The command “Read out” can be used to read the data.  The “Read out” command can be continually sent to repeat a data read out until the user is satisfied.  The command “Acquire Data” will zero counters and begin the process again.  Thus after start up, the user may alternate between “Acquire Data” and “Read out” without the use of the “Stop and Reset” command.


3.  Spacecraft computer is responsible to initiate collection of data and record it 

on its own initiative at a minimum of once per day and up to 1440 times per day.


4.  Spacecraft will time tag data in the following format:






Time Stamp






Binary Data (98304 bits)






Delineator






(next record)


5.  Connectors



a.  Data Connector:  Data connector will be DB9.




i.  Pin specifications are as follows:





Receive (+): 
pin # 2





Transmit (+):
pin # 3





Ground: 
pin # 5





Receive (-): 
pin # 6





Transmit (-):
pin # 7



b.  Power Connector:  Power connector will be DB9.




i.  Pin specifications are as follows:





+6 V ± 0.5 V :  pin # 1




Ground: 
pin  # 3





-6 V ± 0.5 V :   pin # 5

B.  Telemetry

1.  Data will originally be in RS232 format.  After initial testing it will be switched to RS422 format.  There will be three sensors each having 1024 32 bit stored words yielding 12.288 Kbytes per readout.  Data will be transmitted at 9600 bits/second.  At this rate, each read out will take 10.24 seconds.


2.  No commands will be echoed back.

    Respectfully,

Thomas  Veade


Joe     Heyne

MIDN      USN  


MIDN  USN

Reviewed and Approved

      Sean       Jones

      MIDN     USN
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