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1. Introduction

The purpose of this note is to propose guidelines for establishing and conducting the interface control process for NGAO so that items produced by different design teams connect and operate such that they fulfill all requirements.  

In order to facilitate the interface analysis in the next section we propose the following classification for interfaces at Keck observatory these are generally similar to other organizations used for electro optical systems.  They are organized along the main engineering disciplines.  The following 4 general categories of interfaces are proposed:

· Optical 

· Mechanical

· Electrical

· Software

· Electrical

Below are given examples of each type of interface.  The lists are not exhaustive but rather designed to make each category more definite for the reader.

1.1. Optical 

This interface type is generally concerned with optical beams passing between systems.  It is import to give a reference wavelength for some of these optical metrics. Some optical interface requirements such as alignment and vignetting might imply related mechanical interfaces. The optical interface can include such items as:

· Transmission

· Wavelength

· Wavefront quality stated in terms of optical path difference

· Encircle energy 

· Strehl

· Image properties such as full width at half maximum 

· Field of view, Field of regard and Vignetting,. 

· Alignment tolerances such as wavefront errors, translation, or angle

1.2. Mechanical 

These included structure connection between systems as well as connections involving thermal and motion related interfaces. These interfaces can include such items as:

· Mass and Volume

· Mounting and attachment points

· Operating and non operating environment

· Location 

· Coordinate systems or other measurement references

· Vibration

· Acoustic noise levels

· Vacuum system and support facilities

· Access for service and maintenance 

· Handling methods for removal & installation

· Coolant type and flow rate

· Thermal interfaces including cooling fluids, waste heat specifications, and insulation

1.3. Electrical

These interfaces are concerned with the electrical environment between systems including interference, power, mounting connectors and cabling:

· Electrical power: voltage, phase, stability, and cabling

· Power failure tolerance

· Electromagnetic interference levels

· Environmental sensors and monitors for temperature, humidity, etc

· Cables and connectors

· Racks, and other mounting points for EE hardware including Computers/workstations

1.4. Software

Our proposed structure combines some functionality under software that is normally split between electronics and software into an integrate category that covers software, data, communications and intersystem control.  Typically these are functions are usually handled by digital means with software.  Included as part of this category are interfaces involving:

· Data type and context such as: AO offloads, telescope pointing angles, images, AO wavefront errors, etc

· Format of data: Integer, floating point, number of bytes

· Data Rate: once a day, every minute, 1-10 Hz, kHz, etc

· Communication between high level system control functions

· Computer to device control such as: Optics changers, image rotators, Atmospheric dispersion correctors

· Control computer to device functions such as: readout properties, exposure time, data format
1.5. Outline of ICD documents

Below we propose that NGAO would use the following outline for the structure of its interface control documents.  This format is generally consistent with other new ICD used for new instruments at W. M. Keck Observatory.  

1.0 Introduction


2.0 Scope and Applicability


3.0 Revision History


4.0 Referenced Documents


5.0 Referenced Drawings


6.0 Document Control Protocol

7.0 Glossary


8.0 Overall Interface




(Example subsections content may vary)

8.1 Non-Operating Environment

8.2 Operating Environment

8.3 Power Failure Tolerance

9.0 Optical Interfaces

(Example subsections content may vary)

9.1 Field of View

9.2 Alignment

9.3 Wavelengths of operations


10.0
Mechanical Interfaces




(Example subsections content may vary)

10.1 Operating Position

10.2 Storage Position


10.3 Dimensions

10.4 Weight and Balance

10.5 Defining Points

10.6 Power Dissipation

10.7 Glycol Cooling

10.8 Vacuum System


10.9 Vibration


10.10 Handler


10.11 Temperature

11.0 Electronic/Electrical Interfaces



(Example subsections content may vary)

11.1 Electrical Power

11.2 Interconnections

11.3 Computer Rack

11.4 Fiber Optic Connections

11.5 100Base-TX Network Connections

12.0 Software Interfaces



(Example subsections content may vary)


12.1
Data Storage


12.2
Network Data Communications


12.3
Target Computer


12.4
Instrument Keywords


12.5
Interlocks and Alarms

