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1. INTRODUCTION to Electronic Compatibility 

1.1 Scope 

This document applies to the Commercial Avionics Systems (CAS) electromagnetic compatibility 
(EMC) or electromagnetic interference (EMI) design processes for the design of airplane 
electrical/electronic hardware. It provides guidelines of EMC/EMI techniques to be used by the 
designer on CAS designed equipment. 

1.2 Purpose 

The purpose of this document is to establish for the CAS hardware designer a uniform set of 
EMC/EMI design practices for the design of CM, PWB, PWA/SRU, and LRU hardware. Use of 
these design guidelines early in the design process will help to ensure the airplane EMC/EMI 
design requirements are met in a consistent manner at minimum cost. 

1.3 EMC/EMI Design Process Overview 

Figure 1.3-1 identifies the overall CAS H/W design process phases and the major EMC/EMI 
design tasks associated with each design phase. 

During the Conceptual Design Phase the H/W and EMC/EMI designers develop the overall 
EMC/EMI design approach. Communications parameters are identified, such as, type of data, 
data buses, and the speed of signal. The interfaces to airplane functions are specified and 
operating modes are identified. The preliminary EMC/EMI requirements are analyzed and 
allocated to the functional elements of the conceptual design. These activities are accomplished in 
concert with System Engineering. EMC/EMI design approaches are defined for 
grounding/bonding, cable design, enclosure design, and circuit design. 

During Preliminary Design, the H/W designer uses the conceptual design approach and 
requirements data to further define/allocate the EMC/EMI requirements for incorporation in the 
HWRD, and development of the preliminary design. 

The Detail Design phase then takes the preliminary design data and develops detailed circuit 
schematics and hardware design data. The EMC/EMI design is reviewed for compliance with 
requirements and documented in the HWDD. This data is used to build initial hardware used in 
testing. 

The Design Verification phase verifies design concepts by test, and ensures compatibility with the 
airplane and its electromagnetic environment. 

The Red-Label phase further refines the previous design work to build hardware that will be used 
in full qualification testing. Once fully qualified, the Black Label (production) program proceeds. 
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1.0 Introduction the Sample System 

1.1 Purpose 

The purpose of this document is to provide the objectives of the project, the scope, and describe 
the current situation of the Sample System for historical purposes. 

1.2 Information Asset Protection Policy 

This document conforms to the Computerized Systems Validation Policy (CSVP) version 3.0 of 
the Information Asset Protection Policies (IAPP) manual, which states the following: 

A statement of the current situation will be written to provide a historical 
reference documenting the rationale for the project. 

The current situation may be documented as a part of a project justification 
(request for capital) or as a part of a requirements document. This is a historical 
product. 

1.3 Objective 

The objective of the Sample System is to continue to support the tracking of all events related to 
sample accountability for a sales representative in accordance with FDA and DEA legislation. 

In addition, it is the objective of the Sample System team to complete the 1999 Sample 
Regulations Project. The purpose of this project is to implement changes to business and 
information systems that will the Company to be compliant with the new regulations published in 
December 1999. The changes include but are not limited to changes to: 

Business procedures 

Internal systems 

Field systems 

Interfaces 

Purchased data 

Packaging 
The complete Purpose, Scope and Approach to the 1999 Sample Regulations Project are 
explained in detail in the 1999 Sample Regulation Charter, which supports this Statement of 
Current Situation. 

It is also the objective to update the Sample System’s validation documentation, including some 
retrospective validation deliverables needed to become compliant with CSVP. 

1.4 Scope 

This Statement of Current Situation applies to the validation of the Sample System developed by 
the US Demand IT department, Technology Center, in association with the New Regulations 
Compliance Committee, Compliance, Manufacturing, QA, Legal, and Distribution. 

1.5 Current Situation 
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The Sample System process has been developed to support the tracking of all events related to 
sample accountability for every sales representative at the Company in accordance with FDA and 
DEA legislation. These events include the shipment of sample product, the receipt of a shipment, 
the delivery of product samples, the return of product samples, the receipt of returned product 
samples, the theft and loss of product samples and the re-allocation of product samples from one 
representative to another representative. In addition, the system also supports the tracking of 
shipments directly to authorized physicians.  

In December 1999 draft regulations were changed and finalized. All manufacturers must comply 
by December 2000. These regulations state that samples must be tracked down to the lot number. 
Currently lot numbers are printed on the packages and tracked to the sales representative. The lot 
numbers are not currently tracked manually or otherwise to the physician level. The new 
regulations also state that manufacturers must validate that a medical professional is eligible to 
receive samples per state law. Currently the Sample System team is obtaining these license 
numbers, improving the lot number tracking, and developing procedures for this validation 
process. The new FDA regulations describe what data must be gathered on requests and receipts. 
Most of this data is currently captured in our systems and/or documentation. We will be 
compliant with these new regulations before December 2000. 
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Testing is the process with the primary purpose of detecting errors and demonstrating that 
a system meets requirements and design specifications. 

 
There are six processes of testing in the e-Data Management Program: 

Development 
Testing  

This is informal testing conducted during the development of a system or 
component, usually in the development environment by the developer. 

Unit Testing This is formal testing and debugging of the smallest functional part of a 
program. It focuses on the early examination of the functionality of units of 
code, ensures that functionality not visible at the system or acceptance level is 
examined by testing, and pinpoints discrepancies between what an application 
software component does and what it is expected to do. Paths, conditions, 
ranges, limits and algorithms as written in the source code are tested. A person 
other than the one who coded it must conduct this Unit testing. 

Integration Testing This is an orderly progression of testing in which software elements, hardware 
elements, or both, are combined and tested to evaluate their interactions until 
the entire system has been integrated. It ensures that relationships between 
units, and external interfaces, properly function and perform according to the 
design specifications. 

System Testing This is the process of testing an integrated hardware and software system to 
verify that the system meets its specified requirements, and demonstrates the 
application's ability to meet the business objectives and system requirements. 
This includes testing of security, ER/ES and performance requirements, and 
functional testing that challenges the intended use of the system. This is a CSV 
required testing level and must be conducted on a qualified platform that 
emulates the production environment. 

Acceptance Testing This is formal testing conducted by the system owner or designee to determine 
whether or not a system satisfies its original business objectives as described by 
the requirements documentation, and to enable the customer to determine 
whether or not to accept the system. It also must be conducted on a qualified 
platform that emulates the production environment. 

Regression Testing 

 

Regression testing usually is performed by rerunning test cases to detect errors 
because of changes or corrections made during software development and 
maintenance. This testing is conducted to ensure system change(s) implemented 
will not have adverse effects on other related parts of the system. Regression 
testing may also be performed by updating existing or creating new test cases. 
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3.2 Requirements Allocated to LRUs 

EMC/EMI requirements are usually specified or allocated to CAS equipment at the LRU level. 
Requirements defining both EMC/EMI performance and hardware configuration are normally 
imposed. 

3.2.1 EMC/EMI Performance Requirements 

EMC/EMI performance requirements are specified by BCAG/FAA usually in terms of LRU 
limits for radiated and conducted susceptibility, and for radiated and conducted emissions. 

a. Radiated susceptibility  these limits are based on the emission levels of all nearby radio 
and radar transmitters, including those installed on the airplane. They specify the component's 
required radiated susceptibility threshold level, below which it shall not be susceptible to radiated 
emissions. 

b. Conducted susceptibility  these limits are based on the interference present on 
airplane power and signal systems and interference that can be coupled from nearby 
airplane cabling. They specify the component's required conducted susceptibility 
threshold level, below which it shall not be susceptible to conducted emissions. They are 
usually specified in voltage/current as a function frequency. 

c. Radiated emissions  these limits are based on the threshold levels of intentional 
airplane receivers. They specify the component's required radiated emissions limit, above 
which radiated emissions shall not be allowed. They are usually specified in dBµV/M for 
narrowband, and dBµV/M/MHz for broadband emissions. 

d. Conducted emissions  these limits are based on the threshold levels of 
equipment that can be coupled to through-interfacing cabling. They specify the 
component's required conducted emissions limit; above which conducted emissions shall 
not be allowed. They are usually specified in voltage peak-to-peak as a function of 
frequency. 

If the requirements are correctly applied, and if the LRU complies with the limits, then the LRU 
should be compatible with the airplane operational interference environment. 

System EMC/EMI requirements are specified in the documents listed in Section 2, Applicable 
Documents. 

As an example, Table 3.2-1 lists the EMC/EMI requirements imposed on the 777 Cabin 
Management System (CMS) equipment. These requirements are typical of the 
requirements levied on electronic equipment on airplanes. The following code is used for 
the table: 
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1. INTRODUCTION to PWB/PWA Drawing Design Guide 

1.1 Scope 

The PWB/PWA Drawing Design Guide defines the standard process for creating new fabrication 
drawings. This process makes use of a series of pop-up menus and sub-menus developed to save 
time and ensure a higher quality product. It uses an Apollo/Mentor Board Station. 

1.2 Purpose 

The purpose of this document is to guide the designer through the steps and functions needed in 
setting up FABLINK, completing tasks before creating the fabrication drawings, and checking 
and releasing the new drawings. 

This document also describes and illustrates the numerous menu options developed to simplify 
the process. 

It is the responsibility of each designer or group involved in this process to follow these 
guidelines. This will ensure a complete and accurate board design in the shortest amount of time 
with the highest quality. 
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Appendix A FABLINK PROCESS MENU DESCRIPTIONS 

This section contains detailed descriptions of the menus used in the FABLINK drawing process. 
The shaded areas indicate the menu options selected for the step being described. 

1.1 Reload Design Information 

Cursor Snap
Display Grid
Page Size
Component Labels
Text Style
Draw Style
Draw Path Width
Dimension Style
Dimension Pointer Size
Net Highlight Icons

Display Environment
Security Warning

View Sheet
Property Config
Create Group

Reload Design Information

Drawing Output Setup Status Left Key:

 

Figure A-1 Reload Design Information 

Before FABLINK can create the manufacturing drawings, information specific to the design must 
be provided. This information includes: the number of layers; the existence of a paste mask; 
board, assembly and model numbers; etc. FABLINK receives this information from two files 
under the design directory: 

a. default_artwork_stackup 

b. data_file 

FABLINK draws this design information from these two files at startup. If the information in 
either file is changed during a FABLINK session, the latest design specific information must be 
reloaded into FABLINK. The Reload Design Information menu option has been provided for 
this reason. 

NOTE:  The Reload Design Information menu option is functional 
only if these two files exist in your system. 
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1.2 Create CAS Drawings 

Create New Drawing

Read Drawings
Write Drawings

Copy Drawing/Part(s)
Delete Drawing Part(s)

Display Drill Holes
Add Hole Schedule
View Hole Schedule
Read Default Hole Symbols

Draw Parts/Drawings
View Part/Drawing Windows

Create CAS Drawings

Drawing Output Setup Status Left Key:

DRAW CAS Drawings
CLOSE CAS Drawings

Manual Parts List
Drill           Drawings
Artwork    Drawings
APL          Drawings
Assembly Drawings  

Figure A-2 Create CAS Drawings 

The Create CAS Drawings menu option instructs FABLINK to create all drawing parts that 
begin with dr_. When the drawing contains artwork, the following three things are checked: 

a. If the Gerber file does not exist, the appropriate graphics files are converted to 
Gerber format. 

b. If the artwork does not exist, the Gerber file is viewed into FABLINK (for Signal 
Planes). 

c. If the artwork.true part does not exist, the true artwork is created from the Gerber 
file (for Power Planes). 

NOTE:  The Create CAS Drawings menu option and all sub-menu 
options, except Create APL Drawings, do not affect drawings already 
created. 
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1.2.1 Create Manual Parts List 

Create New Drawing

Read Drawings
Write Drawings

Copy Drawing/Part(s)
Delete Drawing Part(s)

Display Drill Holes
Add Hole Schedule
View Hole Schedule
Read Default Hole Symbols

Draw Parts/Drawings
View Part/Drawing Windows

Create CAS Drawings

Drawing Output Setup Status Left Key:

DRAW CAS Drawings
CLOSE CAS Drawings

Drill           Drawings
Artwork   Drawings
APL          Drawings
Assembly Drawings

Manual Parts List TITLE
MATERIALS 1
NOTES 1

 

Figure A-3 Create Manual Parts List 

The Manual Parts List sub-menu option instructs FABLINK to create all drawing parts that 
begin with dr_pl_. A second sub-menu allows the user the option to create one parts-list drawing 
part at a time. 
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2.0 Overall Test Plan 

2.1 Test Processes 
The Test Process begins with planning once the business requirements 
have been defined, approved and committed to by the client and ends 
when the system is accepted by the client after acceptance test, and 
reoccurs as changes are made during maintenance or enhancements. The 
Test Process interfaces extensively with the:  

Clients who are involved in planning and conducting acceptance tests and 
possibly other levels of test; Analysts who are the users of the process; 
Management who receives information on the quality of the products 
under test; 

Requirements Process defines the business and system requirements that are 
verified by the test process; 

Project Management Process that integrates the project specific Test 
activities, methods, and status with other project aspects, forming an 
overall Project Plan and project status; and 

Software Configuration Management Process that controls different 
versions undergoing test, associated test products and tools  

 

This section defines the Test Process by defining four major sub-
processes. 

Test Planning 
Test Execution 
Problem Report Tracking 
Assure Quality 

The Figure below illustrates the relationship among the four major sub-
processes. 
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2.1.1 Test Planning 

Test Planning defines all the activities for planning a project's test strategy 
and approach, and planning those tests that will verify the system. Test 
Planning results in the project specific application of the Test Process, 
including the: 

project's test approach, activities, summary schedule, and organizational and 
management aspects, identified in the Project Plan;  

preparation of a test environment including necessary hardware, test tools and 
test data, 

verification method for each business, system and software requirement, and 
the test levels in which it will occur; and 

Client Analysts/
Programmers

Software
Configuration
Management

Project
Management

Process

Requirement
Process

Test Completion
(End of Test)

Test Planning Test Execution Test Report
Tracking

Assure Quality

Test Criteria

Approach,
Resources,
Schedule,
Milestones

Four Major Sub-Processes of Test

Codes & Fixes Test Products

Participation

Test
Plan

Test Problem
 Reports

Requirements
to Verify

Defect Data

Quality Reports
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development of test plans for each Test , including the identification of Test 
Items, Test Categories and the identification of Test Cases that will 
specify what types of tests will be conducted. 

Test Planning is an activity that is a necessary preparation for the actual 
testing of the system or process. In general, testing is planned in a “top 
down” fashion starting with an overall plan. Planning next occurs for the 
entire system through the lower levels of integrated units to the individual 
software units themselves. 

 

2.1.2 Test Execution 

Test Execution defines all the activities for conducting and reporting test 
results for each test level (unit, integration, system, client acceptance). 
Test Execution includes: 

preparing Test Scripts that identify the steps and expected results of each Test 
Case; 

conducting a Test Readiness Review prior to System and Client Acceptance 
Test to ensure all preparations has been accomplished; 

executing the specific tests in accordance with the Test Plan and Scripts; and  
documenting the status of the Test Effort. 
 

Test Execution is the activity which conducts, analyzes and summarizes 
the results of software testing to verify that the system’s internal logic and 

Project
Management

Process

Generate Overall
Project Test Plan

System Test
Planning

Client
Acceptance Test

Planning

Determine
Inventory of Test

Items

Integration Test
Planning

Unit Test
Planning

Determine Test
Item Validation

Methods

Requirements Document
Design Documents

Program Specifications

Test Strategy,
Resources and

Schedule

Overall Project
Test Plan

Overall Project
Test Plan

Validation Approach

Test Planning Process Flow
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design satisfies the system requirements. Its purpose is to identify and fix 
defects during development BEFORE the system is delivered to the 
customer. 
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2.1.3 Problem Report Tracking 

Problem Report Tracking defines the activities for reporting, assigning 
and closing problems that occur during System and Acceptance Test. This 
includes: establishing a Problem Reporting System to collect and track 
Problem Reports; initiating Problem Report when problems are identified 
during test; correcting the problem and closing the Problem Report; and 
problem root cause analysis to improve both the test and development 
processes. 

 

Test Problem Report Tracking is the activity for reporting, assigning, 
fixing and closing software problems that occur during the Formal Testing 
levels (System and Client Acceptance). Although not required, this 
procedure could be used to log test problems during the Technical Testing 
levels (Unit and Integration). 

 

Test Readiness

Analyze and
Summarize Test

Results
Conduct TestPrepare Test

Scripts

Test Plan Scripts Results

Ready for
 Test

Final Test
 Plans

Test Execution Process Flow
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1. INTRODUCTION to Creating & Releasing Documentation 

1.1 Scope 

This document establishes the CAS process for creating and releasing engineering 
documentation, which is in the form of either a document (e.g., HWRDs, HWDDs or design 
guidelines) or a book-form drawing, for hardware designs and design processes. It is based on 
existing procedures and provides the functions to be followed and completed to ensure a 
document or book-form drawing has met all the procedural and technical requirements. It defines 
the steps for creating the document or book-form drawing from its initial identification and 
definition, through its final release and storage. 

This document will be concerned with two areas of documentation; documents, and book-form 
drawings. In most cases the procedure is the same for both and in this document they will be 
addressed together as documentation. Where the procedures for documents and book-form 
drawings differ they will be addressed separately. 

1.2 Purpose 

The purpose of this document is to standardize the procedure and format for creating 
documentation needed in the CAS engineering design process, and not the content of 
documentation, which is defined in other documents. When a new or revised document or book-
form drawing is released, it is essential that it be complete, accurate and controlled. In this 
document, when the text refers to a drawing, it means a book-form drawing. This document does 
not replace the already existing documents that define standards, but supplies an outline to assist 
the originator of documentation. It helps to ensure that all procedures and standards are complied 
with while developing H/W design-process documentation. 

1.3 Overview of the Process Flow 

Figure 1.3-1, H/W Design Documentation and Release Process, illustrates the overview of the 
process. This includes:  

a. Determining the need of documentation, document or drawing 

b. Identification of the documentation 

c. Creation of the documentation on the selected platform 

d. Review and approval 

e. Release and storage 
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3.1.4.4 Notes Concerning Document Creations 

The following are notes and hints of which the user should be aware when creating a document in 
Mentor.Doc and using the BDS-2065 standards template. 

a. Do not substitute spaces for tabs. Spaces are text dependent and they will not be constant 
from paginate to paginate. 

b. If the line spacing is inconsistent from line to line with stretched format codes, verify the 
nominal font size and execute the associated menu, layout > set nominal font  
c. Verify the path is correct when updating tables or figures. If the path is incorrect, the 
table or figure will disappear from your file. 

d. Creation of Appendices 

(1) style sheet num_section_style_s 

(2) Menu create > section > show as Appendix, at the point in the document 
the appendix will be inserted. 

• Hide section and title  Select (yes). 
• Include in table of contents  Select (yes). 
• Execute the menu. 
• Type APPENDIX number within the Appendix format codes. Insert 

a center format code. 
• Triple space below APPENDIX number and type the appendix title 

(see BDS-2065 for formatting the Appendix title). 
(3) Page numbering by section template > page > page numbering > by 
section. 

(4) Table and Figures are numbered by section number template > tables > 
by section or template > pictures > by section 

3.1.4.5 Determine Mentor File Name and Path 

The CAS directory structure for the given design determines the Mentor file name and path. All 
project support documents will be developed in the appropriate place in the Mentor directory 
under the appropriate LRU, SRU, or CM. 

3.1.4.6 Changing and Updating Existing Mentor Documents 

The following steps define the process for updating existing online Mentor.Doc documents to 
ensure they meet the BDS-2065 standards: 

a. Delete from the existing template the section, list, page, and other generic format 
codes. 

b. Run the update_pages macro within your "DOC" session. This will reset the page 
layout and invoke the /user/proj/doc/bds_templates/def_style_s style sheet. Verify the 
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style sheet using template - style - other - style sheet name "menu" 
 

The style sheet can be changed depending on the number of indenture levels required, or if the 
document requires more than one volume. See Section 3.1.4.3, which describes dividing a 
document into more than one volume. The following shows changes that can be made to the 
indenture levels: 

(1) For five levels of subsection of indenture, use 
/user/proj/doc/bds_templates/def_style_s 

(2) For three levels of subsection of indenture use 
/user/proj/bds_templates/bds_style_l4_s 

(3) For documents with volumes 
/user/proj/doc/bds_templates/volume_style_s 

c. Change listing bullets into alphanumeric lower case per BDS-2065 standards. 

d. Comply with the deviation written to allow the subsequent text of lists and items 
to line up under the first line of the text, rather than under the lower-case letters or 
numbers that identify the sections. 

e. Add the appropriate Generic Title page, Active pages, Revision page, Footers, and 
Headers using the command Add_bds_pages in the command window within a "DOC session". 
Highlight the command and press the shell/cmd key, select the appropriate item. 

3.1.5 Distribution of a First Draft for Review 

The originator is responsible for developing a first draft copy of the document. After the data has 
been input, and the graphics completed and inserted, the originator develops a first-draft copy of 
the document. The first draft should follow the original outline as close as possible. 

The first-draft copy of the document is distributed by the originator to the key personnel and to 
the SMEs for review. They are responsible to ensure the accuracy of the content and furnish the 
originator with concise notes, critique, added information, or corrections. Following are several 
optional methods for distribution and response of the document to the key personnel. 
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1.0 Introduction ARIIS User’s Manual 

1.1 Purpose 

The purpose of this User's Manual is to provide basic operation guidelines that focus on the 
Automated Rivet Interference Inspection System (ARIIS) processes that affect rivet inspection. 

1.2 Scope 

The ARIIS was developed to replace the time-consuming, inaccurate methods of measuring rivet 
interference for machine-installed fluid-tight applications. ARIIS uses four main components that 
work collectively as an automated measurement system. The four components are: a single-axis 
stepper motor, a bench center, a laser micrometer, and a PC computer. 

The ARIIS system runs on built software built and, written in "C" programming language, which 
instructs the stepper motor to move the rivet to precise locations and take laser measurements at 
those locations. 

The ARIIS rivet inspection is currently being used in Everett, as well as the East and West 
Factories in Renton, in production for 737, 747, 757, 767, and 777 wing riveting operations. 
Spin-off applications are forming with the inspection of cold work mandrels for wear, receiving 
and inspection of new mandrels, generic inspection of multiple fastener types, inspection of fluid-
tight Low-Voltage Electromagnetic Riveting (LVEMR) install rivets, and as a tool to be used in 
conjunction with laboratory research. 

 



Patrick M. Kennedy  Technical Writing Samples 
 

Page 24 of 26 

 

IBM PC COMPATIBLE

1.4 M FLOPPY DISK

LASER PRINTER

0.3125
0  NEAT 310M

CONTROLLER

MOTOR / STAGE

LASER SCANNER

KEYENCE LS-3100 LASER
 SCANNER CONTROLLER

RS23
2

RS232

COM 1
COM 2

COMPUTER OR
 DATA COLLECTOR

(OPTIONAL)

COM 3

 

Figure 2.1 Hardware Configuration 

2.1.1 Keyence Laser Scanner 

The Keyence laser scanner is a commercially available product that is capable of very precise 
diameter measurements. It consists of a laser source that scans to produce a collimated "plane" of 
laser light that is roughly 2.5 in wide. A receiver collects this laser light and detects breaks in the 
beam. There are four modes of measurement provided. Refer to figure 2.2. The ARIIS software 
uses all four modes. Direct diameter measurements are made using mode one for measurement of 
D1-D4 and button diameter. Indirect diameter measurement is used for countersink diameter 
measurement and is made by subtracting measurements in modes three and four from the 
measurement in mode two. The ARIIS software automatically configures the laser scanner to 
average 32 scans for each measurement. This is a speed/accuracy trade off. The MANUAL.EXE 
program uses the maximum 1024 scan averaging. 

 



Patrick M. Kennedy  Technical Writing Samples 

Page 25 of 26 

MAIN MENU item “4> Profile Plots” allows the user to recall the latest profile plot for any 
coupon. This profile can be sent to the printer or saved to a floppy disk (if the ASK TO SAVE. 
option is set). 

The INTERFERENCE PLOTS utility allows the user to display up to five interference plots 
simultaneously. This is useful for comparison purposes. When this is selected from the HOST 
MENU, the user is asked for the number of profiles to plot. The next query is for a plot title. The 
program will then request whether the profiles are in disk drive A: or B:.  When this is complete, 
the filenames for the profiles will be requested one at a time. The profiles will then be plotted 
with the title at the top and a legend on the right identifying the profiles by file name. The plot 
can be sent to the printer with the <Print Screen> key. 

2.7 Accessing SQC data (Control Charts and Histograms) 

MAIN MENU items “5> Production SQC files”, and “6> Qualification SQC files”, allow the user 
to access data from the 50 most recent runs of any production or qualification coupon 
respectively. When these are executed, the user must select a coupon from the menus in the same 
manner as when inspecting a coupon. The data file for the selected coupon is opened and nine 
SQC files are generated automatically. The SQC program is then automatically loaded. By 
selecting File and then Open from the SQC menu, the following files will be available: 
BTHEIGHT, BTNDIA, CSK, CSKDIA, D1, D2, D3, D4, and HOLEDIA. When one of these 
files is selected, the data can be viewed directly by selecting Edit from the SQC menu. To enter 
or edit specification limits or title information, select Options then Data File from the SQC 
menu. By choosing Chart, a menu of available plots is listed. When a plot is selected and 
displayed, several display options are available by typing the letter “o” while the plot is 
displayed. To print a plot, press <Alt P> while the plot is displayed. Before printing a plot, ensure 
the printer selection is correct and that “fast print” is turned off. To do this, select Options then 
Printer from the SQC MENU and verify the printer is 'HP Laser Jet' and that 'Fast Print?' says 
'NO'. To make changes of these entries, press the Down Arrow to the one to change, then press 
the Right Arrow key to change the selection until it is correct.  Press <Esc> to exit SQC MENU. 

2.8 Calibration/Certification 

This section describes the actions required to calibrate and certify both the Keyence laser scanner 
and the NEAT 310M motor controller. This is essentially a duplication of the on-line procedure 
that is available from the CAL/CERT MENU in the ARIIS software. 

Procedure: 

1. Exit the ARIIS program to DOS (The Cal/Cert password will work. Initially, it is 
“cc”). Ensure the prompt is C:\ARIIS>. 

2. Execute "attrib -h -r cal_fact.dat" to unprotect the calibration file for updating. 
If cal_fact.dat does not exist (startup), proceed to step 4. 

3. Verify the contents of the CAL_FACT.DAT, and the RI.EXE or EV.EXE files. 
Insert the cal/cert diskette that contains controlled copies of these files and execute comp 
a:cal_fact.dat cal_fact.dat and comp a:ri.exe ri.exe (Renton) or "comp a:ev.exe ev.exe 
(Everett). File comparisons should check out OK. If not, contact the responsible Facilities 
personnel. 

4. Type menu to enter the ARIIS HOST MENU, select "ARIIS" and type the 
Cal/Cert password to enter the ARIIS MAIN MENU. Select Calibration/Certification 
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and enter the cal/cert password to reach the CERTIFICATION MENU. Execute Keyence 
scanner calibration and motor/stage certification as described in the details below. 

5. Return to DOS, insert diskette, type copy cal_fact.dat a:. Remove and retain the 
diskette when complete. 

6. Type attrib +h +r cal_fact.dat to protect it. Type menu to return to MAIN 
MENU. Calibration is complete. 

2.8.1 Calibration and Certification of the Keyence LS-3100 Laser Scanner 

Four diameter standards of at least ±0.000025 in quality (cyclindricity) are required. Nominal 
diameter standards required are 0.1875, 0.2500, 0.3125 and 0.3750 in. When  1> Calibrate 
Keyence Laser Scanner is selected from the CAL/CERT MENU, the computer will ask for the 
actual diameter of the first standard. When this value is entered, it will prompt for the clean 
standard to be placed in the chuck. When this is done, press <Enter> and the ARIIS will make 50 
direct and indirect measurements of the standard. The program will then execute a "t" statistic 
test. If it finds a significant difference (95% confidence) between the mean of the direct or 
indirect measurements and the actual for the standard, a calibration factor(s) will be stored for 
that nominal diameter. The program will then make another 50 measurements of the standard 
using the calibration factors and report the minimum and maximum values. If any of the 
measurements exceed the nominal plus or minus 0.0001 in, clean the standard and start over. This 
procedure will be repeated until all four standards have been calibrated and 50 calibrated 
measurements (direct and indirect) are within acceptable range. 

 

2.8.2 Certification of NEAT 310M Motor/Stage 

Stage displacement must be measurable within 0.0005 in. Select 2> Motor/Stage Certification 
from the CAL/CERT MENU. The system will enter the certification utility mode. Follow the 
instructions to adjust the jog increment and move the stage left and right. Position the motor/stage 
so the laser roughly intersects the rightmost portion of the measuring envelope. (This is where the 
rivet contacts the right (or fixed) chuck member.) Starting with the 0.1000 in increment, zero the 
accumulator <F10> then step ten steps to the left and ten steps to the right. Verify the accuracy of 
each motion. Repeat this procedure for jog increments of 0.0100, 0.0010 and 0.0005 in. All 
movements must be within 0.001 in of predicted. 

 

Note: The motor certification utility is useful for spot checks on laser scanner accuracy. 
Press <Enter> and direct and indirect measurements are made that use the appropriate 
calibration factors. All measurements taken with this utility should comply to within 
.0001 in of actual. 

 


