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FOR YOUR INFORMATION

Symbols used throughout this document:
<> = the Enter key.
All key commands are shown between angle brackets (<  >)

e.g. <Tab> the Tab key, <Ins> the Insert key, <Y> the character Y, etc.

(L = Left Mouse button.
(R = Right Mouse button.

( enables an item (option).
( disables an item (option).

Running / selecting icons, keyboard commands or dialog boxes (editors):
To run an icon:
move the cursor over the icon and key <> or double-click (L.

To run or execute a command or dialog box (editor) prompt:
key <> or single-click (L.

To select an icon or command for processing:
key <Ins> or single-click (R.

A feature in FABmaster includes the on-line Help accessed by keying <F1> or clicking the Help button.

When searching & selecting items (parts, drills, pins, …) with the mouse you must double-click the item.

Note the terminology: Job in FABmaster Classic; Revision in FABmaster GOLD.

FABmaster Input Processors

1.1 Introduction

Basic rules apply when the user runs an input processor on FABmaster.

This document attempts to cover all the groundwork as well as a description of the different FABmaster functions / features common to this type of machine bearing in mind that not all the information included here will be intrinsic to each and every FABmaster dedicated CAD input processor.

For machine-specific information, please consult the document relevant to that input processor.

	Standard Input Document Contents
	Machine-specific Document Contents

	· General procedure before running the input processor.

· Reducing the risk of disk space problems.

· Transferring files from the CAD system to the system where FABmaster is installed.

· Step by step instructions to run an input processor on FABmaster.

· Configuration file default names and summary of their contents.

· Location of the input processor configuration files.

· Copying the configuration files into the job to use them locally.

· Managing the attribute data and the different Libraries.
	· Input processor releases / software versions supported by FABmaster.

· Number and type (format) of files needed by the input processor in order to be able to run.

· How to extract data from the CAD system and if extraction software is supplied.

· Machine-specific steps to take before running the input processor.

· Machine example output files.  Note that these files are not intended as models but as a sample file.

· Any other information regarding the target machine which is not dealt with in this particular document FABmaster Dedicated CAD Input Processors.


We hope that, in the long term, this will:

· Avoid needless repetition in specific input processor documents.

· Allow the user to access quickly and easily those points which interest him.

· Result in a more efficient form of documentation.

A list of FABmaster input processor documents currently available is on a separate page.

FABmaster and CAD System Compatibility

1.2 Introduction

The FABmaster input processor needs one or more ASCII files which will be generated on the CAD system.

The ASCII files are generated in one of two ways:

· Directly by the CAD system.

· Using an extraction scriptfile supplied by FABmaster to extract the required ASCII data from the CAD system database if the CAD data does not have ASCII output, e.g. CADENCE.

The files must be transferred from the CAD system to the system where FABmaster is installed via network, serial line or disk.

The input processor includes configuration files (.ini) with user-programmable parameters.

1.3 CAD Input Range

FABmaster V7 and earlier versions support a per board maximum work space of 0.000 inches to 32.767 inches.  This is the maximum per board work space for data originating from CAD systems, not the maximum panel size (maximum panel size on older versions exceeds -100 to +100 inches).

FABmaster input processors can re-center CAD input data automatically so that it lies within the range 0.000" to 32.767".

The CAD input range in V8.A was extended to -100 to +100 inches, but the input processors are still configured so that they automatically re-center CAD input data to the range 0.000" to 32.767".  This has been done for compatibility with earlier versions of FABmaster.

If incoming CAD input data exceeds the 32.767" range and cannot be re-centered, an input processor (V8.A or later) will automatically switch to the -100/+100" range and issue a warning message in the error report file - in this case the database will no longer be compatible with previous versions and data will be lost or truncated when transferring to an earlier version.

Input processors have been modified to support an AUTO_CENTER statement in the config.ini configuration file.

The syntax is AUTO_CENTER = <options> where <options> can be ON, OFF or a value which is the sum of bytes:

	Byte
	Function

	1
	Force positive values to allow migration between FABmaster software versions, e.g. from FABmaster V8 to V7.

	2
	Round offset values on 0 modulo 1000.

	4
	Check board, shift X and/or Y.

	8
	Check all electrical graphics (including the text).

	16
	Check ALL graphics on ALL layers.


For example AUTO_CENTER = 3;{2+1)
1.4 Disk Space Problems

Depending on the size of the database to be converted, the conversion of a CAD database file will require a large amount of free disk space.

The file(s) containing the extracted database may occupy several megabytes of disk space but will be much smaller once converted to the FABmaster neutral binary database format.

After conversion, the ASCII file(s) transferred from the CAD system is (are) no longer needed and may be deleted.

(
As a general rule of thumb, the free disk space on the working drive to be used on the PC should be twice the size of the extracted ASCII file.  When transferring a file from the input processor to FABmaster, store it in its own directory on a diskette or a drive other than the working drive to be used during conversion.

Note: the working drive is the one in which FABmaster will convert the job.

2. FABmaster Input Processor Configuration Files

The user can customise the operation of the input processor through the configuration files which are stored in the directory \academi\fab\input\<ipname>.

2.1 VERSION Parameter

The VERSION parameter found in recent configuration files is the standard which shall be adopted by all input processor and output processor configuration files in time.

It provides the information which will allow the user to see at a glance if the version is the same as the one installed on his system, to know the FABmaster software version it uses and so on.

It is always the opening line of a configuration file.  The syntax is: 

	<OP or IP> <OP/IP name> <FABmaster version>.<ini file IndexNo> <version date>

	Example:
VERSION= IP ORCADW V8.B.2 18-Nov-1998

	<OP or IP>
	OP = Output processor.  IP = Input processor.

	<OP/IP name>
	CAD input processor name.

	<FABmaster version>
	The FABmaster software version that the configuration file has been installed on, e.g. V7.D, V8.A, V8.C, …

	<ini file IndexNo>
	The number of times the configuration file has been upgraded / changed on this particular version, e.g. .1, .5, .10, …

	<version date>
	The date of the last modification with respect to the configuration file Index number, e.g. 01-May-1998.


The user should not modify the VERSION parameter as it is used to manage the different configuration files and prevent overwriting the .ini files which do not need to be overwritten for reasons such as the file has not been modified, etc.

Default Configuration File Names

The input processor configuration files have, by default, identical names which allows the file and its content to be recognised quickly and easily by both the user and the input processor.

File names are:

· attribut.ini.

· config.ini.

· device.ini.

· layer.ini.

· power.ini.

· section.ini.

· path.ini.

· files.ini.

If the files are customised, we recommend the modified versions are kept with the source file(s).  The input processor will use the customised versions automatically when it is run.  Read the comments carefully in each file before making modifications.

A summary of the contents of each file is given in the following sections.

2.1.1 ATTRIBUT.INI & DEVICE.INI

Defines Electrical Device and Physical Outline Attributes for output to the temporary files device.att, outline.att and devpart.att (see § 6).

These files contain the attributes extracted from the PCB CAD database and identified in the FABmaster input processor attribute configuration file (attribut.ini) if it exists.  These attributes can be merged into the FABmaster Job Device and Outline Attribute Libraries.

See the individual input processor document to see if either or both of these files exist.

2.1.2 CONFIG.INI

Contains user-programmable parameters which can include:

· Board X,Y offsets.  The parameters are set to:

OFF_X=0;

OFF_Y=0;

If OFF_X and OFF_Y are set to 0 (the default), FABmaster keeps same origin as the CAD.

· Auto-centring of the board (see § 2.3).

· Display of plane contours.

· Relocation of the pins on stringers onto SMD pads.

· Auto-rotate and auto-COG (Centre Of Gravity) calculations.

· Input file name(s).

LAYER.INI

Defines the sense of the CAD layers (or how the layers will be displayed on FABmaster):

· COMMON: displays layers which contain data common to all the layers, e.g. drill pad data.

· TOP: displays the layers which are visible from the top side of the board only (often referred to as the component side).

· BOTTOM: displays the layers which are visible from the bottom side of the board only (often referred to as the solder side).

· TRANSPARENT: contains any data, but generally will contain the inner electrical layers of mulit-layer boards only.  Documentation and other layers are usually assigned TOP but can be designated TRANSPARENT if necessary.  If undefined TRANSPARENT is the sense by default.

Defines the layer type of the CAD layers:

· ELECTRICAL: contains all part pads, vias and routing data and includes all the copper layers.  FABmaster will use these layers to determine the routing of interconnections.

· ASSEMBLY: contains part Outline contours, i.e. the physical Outline used by FABmaster to determine the limits of a part package in order to calculate the insertion path, test point clearance and so on.

· SILKSCREEN: contains information which is to be printed on the board.

· BOARD_CUTOUT: contains data relating to the board outline routing, contouring and internal cut-outs.

· MASKING: contains "negative" data such as solder and epoxy masks.

· DXF: contains data output from FABmaster to a DXF file, modified on AutoCAD or EasyCAD and then re-input into FABmaster.

· DOCUMENTATION: by default these layers contain any other type of non-electrical data.

Allows the user to:

· Rename the CAD layers: a name is optional and is truncated to 12 characters after input into FABmaster automatically.  If the name is defined it will be displayed on FABmaster to help the user during display set-up.  The layers must be numbered (consecutively).

· Group the layers with the same name and assign them to the same FABmaster® layer.  Layers are assigned to FABmaster layers by LAYER_SENSE and LAYER_TYPE.

Specifies which CAD database layers will be ignored.

2.1.3 POWER.iNI

Nets are identified as Power or Signal connections and this file lists the names to be recognised as power nets on FABmaster:

· "P" or "p" for "POWER".

· "S" or "s" for "SIGNAL".

2.1.4 seCTION.iNI

This file defines the sections and syntax of the CAD file and is for FABmaster use only.  It should only require modifying if the CAD syntax changes.

2.1.5 PATH.INI

Defines the paths described in the input processor database and checks the semantics.  If a word or keyword is missing  a Warning may be generated in the error report file iperror.asc such as:

	: WARNING Maybe corrupt file on path "<actual_path>" L#<Line_number>


(
This file is for FABmaster use only.
2.1.6 FILES.INI

· Locks the CAD input filepath and prevents the user from changing directory (folder).

· Lists the file extension filters (note that the separator "|" is user-modifiable).

· Directs the input processor to the file source location.

(
Note that the other parameters are for internal FABmaster use only.
3. Before Running the Input Processor

Before starting, make sure that the required input file(s) is/are in a directory on the system where FABmaster is installed.

3.1 Local or System Configuration Files (*.ini)

FABmaster is set up so that it is not necessary to change configuration files for different jobs, and in general, it is recommended that the user does not touch these configuration files (the suffix .ini is most frequently used for FABmaster input processor configuration files, they previously had the suffix .idx files).

To have an understanding of the different configuration files, see § 3 of this document and look at the input processor specific document.

Some input processors, PCAD for example, may require adjustments to inhibit particular layers, to switch distinct pad stacks from through-hole to SMD and so on.

CADENCE: set an offset of 0 so that the original CADENCE co-ordinates (usually offset from a point below and to the left of the board) will match those of FABmaster.  Maybe the user wishes, for nailing purposes, to give FABmaster net names to unconnected node nets - this could be done in the file config.ini or alternatively can be done by enabling the switch Nets for NC pins in the Source File editor when preparing to run the input processor.

If it is indispensable to modify the configuration file of an input processor, the user must decide:

· If the change is GLOBAL i.e. for ALL jobs, the file must be changed at system level located under \academi\fab\input\<ipname> (<ipname> is the name of the input processor).

For example, to change config.ini for all CADENCE Jobs, go to the directory \academi\fab\input\cadence and modify the file at this level.

When installing a new software version, the user can copy this file OVER the new (default) file or modify the new config.ini.  Whichever, it is recommended that the user save his configuration files (if customised) before installing the new release.
· If the change is LOCAL, i.e. for a specific job, the files should be zipped up into the job.  In essence, the user is zipping up any modified configuration files with the source.  In this way, FABmaster will see that there is a modified .ini file and automatically use it for that Job instead of the file at system level.  The configuration file will become part of the final FAZ file and in this way if there is any sort of problem with the job it will be clear that a modified configuration file was used.

3.1.1 Creating Jobs with Local Configuration Files

To create a job-level configuration file, follow the procedure below:

I. Create a directory with the same name as the job <my_jobname>, e.g. if the job is called 46680180.paf, name the directory \46680180.

II. Copy the CAD source file into this directory, so copy the VISCADIF file 46680180.paf over.

Note: FABmaster recognises standard suffixes from the input documentation, e.g.

	Recognised suffix
	CAD Input Processor

	.ARC
	IBM_V5

	.PAF
	CADSTAR
VISCADIF

	.ASC
	PADS

	.DOS
	CADNETIX

	.PCB
	CALAY PROTEL

	.CXF
	PRISMA

	.TL
	CV (Theda)

	.PDF
	PCAD

	.CDI
	REDAC

	.VAL
	CADENCE


If problems occur during input, it might be due to the suffix in which case change the suffix to the first 3 letters of the CAD name, e.g.

	.IBM
	IBM_V5

	.CAD
	CADSTAR
CADNETIX
CADENCE

	.VIS
	VISULA or VISCADIF

	.CV
	CV

	.PCA
	PCAD

	.RED
	REDAC


III. Copy any configuration files which were modified for that input processor (config.ini, layer.ini…) into the newly created directory.

IV. Zip up the job to have a zip file containing the CAD source file(s) and modified configuration files.

Using the utility PKZIP, type: <-P -r -o <my_jobname> <my_jobname>\*.*>

Note that options -P -r in PKZIP allow the user to store the full filepath so recurse subdirectories to recover a similar file structure once the file is unzipped.

Using the utility WINZIP: remember that the ZIP name prefix must be <my_jobname>.

V. Run the input processor specifying the .zip file as the source file (see § 5.1, step 5).

(
Note that for future input using this ZIP file, if a new patch (preprocess) is issued containing new features in *.ini, these features will not be active.
4. How to Run an Input Processor on FABmaster

4.1 Step by Step Procedure

Below the procedure for running an input processor is explained step by step, i.e. which FABmaster Screen is displayed, which Editors appear and what to do.

Used in the example:

FABmaster VISCADIF input processor (program version VISCADIF.WIN) run on FABmaster Classic (i.e. not FABmaster GOLD).

	1. Run FABmaster.

2. Select a User icon (double-click the icon with (L) to access and display the User directory in the FABmaster User Screen.
	[image: image1.png]= (=10l ]

Edt_Help

= ®= |
Y # A4 / @ #

INUT NEW  PALETTE INP.PROC FAEFLAN MACRO MO IRSI

sic A ex @ @ BB S

ENGLIGH SUPPORT CLOCK  BIN  DISC 21 UIEMNY UNK  DIFF






	3. Double-click the red input icon with (L and display the editor Input Processor List to list all the input processors installed on the system.

4. Highlight VISCADIF.WIN and click the Input box to run the input processor.

Warning
The .WIN programs run under Windows 95 onwards & Windows NT but not Windows 3.1.

.EXE programs run under DOS.
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	5. Editor Select VISCADIF Source File requests:

· Disk drive.

· Folder [defaults to the directory where the last (VISCADIF) job file to be used was].

· File type, e.g. Viscadif(*.paf).

· File name.

· Library path if there is more than one library.

· Job name (by default the file name).

Four (4) switches mean the user can:

· Keep Fatf source.  Stops the CAD input from deleting the FATf file in the Job.

· Auto NailXY sets automatic nail XY offsets.  Check the switch to display an edit box for the offset value (absolute values in imperial / metric units or relative values in %).
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The offset value is relative to the pad centre, not the pin centre.  The offset is always towards the outside of the component body

· Outline Attribute PINS=CAD.  If checked this is added to outline.asc for every component.

· Nets for NC pins.  Check to convert all unused pins to single pin nets by assigning an automatic net name to each unused pin called <NC__nnn> (nnn = assigned net number).
6. Supply the information and click on OK to return to the User Screen.  The input processor will run automatically.

	7. Editor FABmaster PreProcess records the progress.  The processing time is logged.
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8. The input processor checks attributes, controls COG (Centre Of Gravity) and sorts parts data.
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	9. When the processor has finished hit any key to continue to exit the displayed ASCII file.
This will return the user to the FABmaster User Screen where the Board Design icon with the job name underneath will be displayed in the User Screen.

10. Run the Board Design icon (double click the icon with (L or select the icon and key <>) to display the FABmaster Job Screen.
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	11. Read the input processor error file.  To do this:

· Run the TEXT icon
· Highlight iperror.asc in the ASCII file list.

· Click Edit.

(
This file contains all the information found during the input process even if the job fails.
12. Correct any error messages.
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Key <Esc> to return to the FABmaster User Screen to re-run the input processor.

13. Re-run the input:

· Select the Board Design icon ((R).

· Run the INPUT icon ((L).

4.2 FATAL Exception Errors

Amongst the different error messages which might be displayed in the error report file (iperror.asc) is a FATAL Exception Error.

2 examples of fatal exception errors are:

	:FATAL Exception Error detected

 <"Range check error"> in scheduler  Line L#2980

:FATAL Line "S49,3,1,D21,SD-24,1,0},{-24,-1,0},{-4,-1,0},{-4,-20,0},{-3,-20,0}, {-3,-1,0},{17,-1,0},{17,-59,0}>;"  L#2980

	:FATAL Exception Error detected 

 <"Access violation at address 004029C4 in module 'PCAD.WIN'. Read of address FFFFFFFF"> in scheduler  Line  L#1000

:FATAL Line "{W 4000 300 4050 350 4050 425 4100 475 4100 561} " L#1000

	A message will prompt the user to <Abort> or to <Continue>.

<Continue> is often unrealisable as the process loops indefinitely.  This feature was implemented to handle corrupt files where data crashed due to a polluted transfer.  To fix this the user must request a new file.

If this is not the problem the user is probably using the wrong translator.

Another example of an Exception error is: <"Floating point division by zero">.
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Managing Attribute Data

4.3 Attribute Files

Two (2) types of Library Attribute files may be created:

I. Missing Attribute files: device.asc / outline.asc which contain attributes derived from the incoming data or extracted from the FABmaster System Libraries if the part has:

(i) No Device (or Outline) Name in the CAD database.

(ii) A Device (Outline) Name but no attributes in the System Library.

II. Temporary Attribute files: DEVICE.ATT / OUTLINE.ATT / DEVPART.ATT containing the attributes extracted from the PCB CAD database and identified in the FABmaster input processor attribute configuration file (ATTRIBUT.INI) if it exists.

See FABmaster Part Attribute Library Management (FABLIBRARY) documentation for more.

4.4 Treatment of Attributes during Input Processing

FABmaster CAD input processors convert the PCB CAD databases into FABmaster neutral database format.  If the input processor finds a part Device / Outline name in the PCB CAD database, it will search the System Library for any associated attributes and copy them into the Job Library automatically.

The flowchart shows the recovery of attributes when a CAD input processor is run on FABmaster:


[image: image9.wmf]PCB CAD

Database

CAD

Input Processor

S

S

S

Y

Y

Y

S

S

S

T

T

T

E

E

E

M

M

M

A

A

A

T

T

T

T

T

T

R

R

R

I

I

I

B

B

B

U

U

U

T

T

T

E

E

E

 

 

 

L

L

L

I

I

I

B

B

B

R

R

R

A

A

A

R

R

R

Y

Y

Y

J

J

J

O

O

O

B

B

B

A

A

A

T

T

T

T

T

T

R

R

R

I

I

I

B

B

B

U

U

U

T

T

T

E

E

E

 

 

 

L

L

L

I

I

I

B

B

B

R

R

R

A

A

A

R

R

R

Y

Y

Y

DEVICE.ASC

OUTLINE.ASC

DEVICE.ATT

OUTLINE.ATT

DEVPART.ATT

DEVPART.ASC

OTLPART.ASC

Device / Outline

Attributes ?

No

Update

merge

Yes


· If the Device / Outline Name is not in the CAD data, an entry with the Device / Outline Name and Device / Outline Attributes of the part or range of parts is made in the applicable attribute file device.asc / outline.asc.

· If the System Attribute Library has an entry for the Device / Outline Name (identified by "FIL"), the attributes is copied from the System Attribute Library into the Job Attribute Library.

· If the System Attribute Library does not contain the Device / Outline Name, an entry is made in device.asc / outline.asc.

· Some CAD input processors recover attributes from CAD system databases and write them into temporary files device.att / outline.att.

These systems include Cadence Allegro, Cades-G, Cadstar, HP PCDS, IBM CBDS4, IBM CBDS5, Mentor, Orcadw, P-CAD, Prisma, Theda, TopCAD, Ultiboard, Viscadif, Visula,…

· Some CAD input processors recover attributes from CAD system databases and write them into the temporary file devpart.att.

At the time of writing these systems include Gencad, Theda,…

4.5 Temporary Library Attribute Files

The attributes in .ATT files should be merged into the FABmaster Job Attribute Libraries.  It is best to do this immediately after running the input processor.

To merge the files follow the procedure described below for the Device Attribute files.

(
The procedure is identical for the Outline Attribute files using outline.asc and outline.att.
· If the file device.asc exists, it is listed in the ASCII text file Selection editor when the TEXT icon is run.  Run the TEXT icon, highlight the file name device.asc and either:

· UPDATE the Device Attribute Library with the data in device.asc: click Edit to view the file in the text editor; exit the editor and key <Y> when prompted Update Job Library? <Y/N>.

· DELETE the .asc file.  Click Delete to delete the data in device.asc.

(
If the TEXT icon is run straight afterwards, device.asc will no longer be there.

· Rename the device.att file.

Run the DOS icon in the Job Screen.  Type the [DOS] command RENAME to rename the file device.att to device.asc:
	RENAME DEVICE.ATT DEVICE.ASC


Return to FABmaster by typing the DOS command EXIT.

· A file called device.asc (which is the ex-file device.att) is listed in the ASCII text file Selection editor when the TEXT icon is run in the Job Screen.

To include the attributes in the Device Attribute Library, add the line MODE=MERGE at the top of the file in the text editor.

(
If this line is not added, attributes in the Device Attribute Library are overwritten and destroyed.
Save the file and exit the text editor.  When prompted Update Job Library? <Y/N>, key <Y> to return to the FABmaster Job Screen.

See FABmaster Part Attribute Library Management (FABLIBRARY) documentation.
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