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Fabrication Manager

Fabrication is the last stage of the electronic design process. The PCB
information is converted into ASCII output files - GERBER (.gbr), NC Drill
(.ncd), PCB Assembly Outputs Generic (.pck), IPC-D-355(.355), Bare Board
Testing Generic (.bbt) and IPC-D-356A(.356) which are input to machines to
finally create the hardware.

All CAM functions are grouped in this module. Design of PCB layout is
completed by individually editing artworks of each layer. User has the option to
add targets, coupons, thieving and venting areas. Copper pour areas are
checked for possible shortcuts or areas isolated by air-gaps. Final artworks are
prepared for photoplotting. The standards (RS-274D) and extended (RS-274X)
Gerber ASCII formats are supported by the program. Powerful Gerber ASCII
file viewer is an integral part of this module enabling to verify artworks before

sending them for plotting and manufacturing.

NC Drill data are generated in Excellon format with or without tool movement
optimization. Drill templates are created optionally and may be printed or save
as Gerber files for photoplotting. This module includes functions for inserting
dimensions generation of various mechanical drawings.

PCB Assembly output is generated in IPC-355 and Bare Board Testing output in
IPC-356A formats. The whole project database may be also exported in
GenCAM format.

Operation

1. Invoke PCB Layout in the Project Explorer.

2. Select Fabrication Manager from the task list or Select from the task
toolbar.

3. The Fabrication Manager window opens with a default board size and gets
aligned with the Project Explorer to fit the screen.

4. Invoke Fabrication Data Manager choose Setup from Fabrication.
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== Fabrication Data Manager

Categary Gerber Photoplotter Data
=) Gerber Photoplotter D ata B | Dutput File Locations and Names ﬂ
- Gerber Artworks Location DAEDWINAPAI OB
. Gerber Mecharnical Plots File Name Prefis RC Coupled Amplifier_MAINHIER
= NF'D”" Data B | Gerber Output Format
- Dultput Contents Output File Format Standard RS-274
i PCB Agzzembly Output -
Bare Board Testing I:Iutplult Urits Inches
Precizion Format 23
Ormitted Zeroes Leading
Scale Factor 1.0000
B | Photoplotter Options
Circular Interpolation supported v
Filled Polpgon: Supported v
Square Flazh Fill for Rectangles I
Embed Offzet and Stepping Commands v
Mired Polarity Plot [Copper Pour &reaz) I
B | Aperture Table
Aperture T able ype Embedded
kM acrozS pecial Apertures supported v
B | Difzet and Stepping Definitions
Units Ihches
Mumber of Horizontal Steps 1 ;I

Cancel |

5. Choose Gerber Artworks in the left pane of Fabrication Data Manager.

Gerber Output

Gerber is the standard format used as input to photoplotters that generate the
design data on films. These films are used as masters for manufacturing the
PCB, the physical realization of the schematic data. GERBER format is a vector
format for defining various elements of the layout. This format represents all
traces as draw and the pads that are part of the component footprint as

flashes. The Photoplotter uses this command language.

Select the layers for which we want the Gerber Artwork files.
Click Execute.
‘Gerber output window’ opens, Click on Execute.

A W N -

This completes the generation of GERBER data.
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== Fabrication Data Manager

Cateqary Gerber Arworks
= G:Ebef Phaotoplotter Data Include in Aok | Laper Marme Mirrar Image | Copper Pour &reas |Boa *
i Gerber Artworks r L
- Gerber Mechanical Plots r ¥
=l HC-Drill Data r M
o Output Contents - 0
- PCB Agsembly Output r =
‘- Bare Board Testing r ]
r R
r 5
r T
r [
r Y
r i
r ><
I i
r 7
[ SOLD.LAVER r
r SOLD.MASK
r SOLD.PRINT =
] i
Set to Usged | Execute |
Accept | Cancel |

File ¥iewer (D:\OPUSERXP, 0B RC Coupled Amplifier_MAINHIER_AW.... =] |

=] File Edit Search ‘Window Help 12| x|

I3ERBER JOB REPORT FILE: DAOPUSERKPWOBNRC Coupled Amplifier k.
=end this file to the photplotter house along

with below listed . GBR files

BOARD:RC Coupled Amplifier (MAINHIER) GERBER ASCI Qutput
DUTPUT FORMAT: RE-274-%

CODE: ASCIHABSOLUTE IMNCH
HYFORMAT. 2.3 - LEADING ZEROS OMITTED
SCALE FACTOR: 1

COffset and Stepping Commands embedded in the file

Offset: =
\‘I'I TTLAT T I f

| 1 open documents). |CaPS [NUM | NS
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Preview the GERBER Data

To preview the GERBER data Select File & Gerber/ Excellon/ DXF/HPGL

Viewer. Different modes of settings may be done using this viewer.

4% Fabrication Graphics {(Gerber /Excellon/DXF/HPGL) ¥iewer & Imp - |I:I|£|

File PCELayer Tools Preferences Miew  Help

om0 - & & @] B - g - 01000 - %= am00t vezz00 [l 1o xv -

= b= Em E | &= e LRk

@ Silkzcreen Top -

A file import dialog box will be open to import files. Select the Files of type as
Gerber ASCII files (*.GBR) and select the required gerber file. Import

Parameters dialog appears as shown below .

|
File  Unit
Import File | Specification -
Import file name | C:AEDWin{PA\COUNTER_MAINHIER_DZ2 GBR
[mpart file lppe Artwwork, GERBER RS-274-
Format Infio
T Inches
Omitted Zeroes Leading
Scale Factor X 1.0
Scale Factor ' 1.0
Frecizion Format 23
Frecizion Format ' 23
Aperture T able Embedded
Apertures uzed Click for info & setup
Layer Import Setup
Import to layer | Chck to select ;I

Wiew |
| Preprocessed 1005 &

Select the appropriate layer for importing. Here Artwork Top layer is selected.

Refer the figure below.
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Import Parameters [COUNTER_MAINHIER 02.GEB £
File  Unit
Import File | Specification -

Impaort file name | C:AEDWin<{P\COUNTER_MAINHIER_D2 GBR
|mpart file tpe Artwork, GERBER BS-274-%

Format Irfo

Irit Inches

Omitted £eroes Leading

Scale Factor X 1.0
Scale Factor ' 1.0
Frecizion Format = 23
Frecizion Format v 23
Aperture T able Embedded

Apertures uzed Click. far info & zetup

Layer Import Setup
Import to layer | Artwork Top Layer

|mpart in colar A [Drefault]
Imane = Mffzet 1 nnn ;|
Clear Wi Show Filters )
|.ﬁ.rtwnrk Top Layer Import successful i

Select the Show Filters option so that the unwanted items can be filtered off as

shown in figure below.

Import Parameters [COUNTER_MAINHIER_02Z.GB K|
File  Unit

Impaort File | Specification |
Lines v

Pads v

Arcs v

Folygons v

M acrozkS pecial Apertures v

Fad/Hole pozsitions v

Import mixed polarity v

Apertures [click to highlight]  UnCheck to ignore with import
D22 Line 00050
D34 Line 00730
D38 Line 00200
D50* Rnd Pad 0.0560"
054 Rnd Pad 0.0500"
D12% Sqr.Pad 0.0&00"

Clear Wi Cloze

\_ AR

Artwork, Top Laver Impart successful &
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Uncheck the Imported elements items, which are not required. Since here the
artwork top layer is imported, the board items are excluded by unchecking
D22* line 0.0050".

£
File  Unrik
Impaort File | Specification |
Lines v
Pads v
Areg v
Palygons [+
b acrozkS pecial &pertures [+
Pad/Hale positions [
Irmpart rnixed polarity [
Apertures [click to highlight]  UnCheck to ignore with import
D22 Line 00050 u
D34 Line 00730 [
D38 Line 00200 [
D50* Rnd Pad 0.0560" [
054 Rnd Pad 0.0500" [
D12% Sqr.Pad 0.0&00" [ j
Clear Wiew Hide: Filters Close |
|.ﬂ-.rtwcurk Top Laver Import zuccessful &

Fig.10.21

Click Close to exit.
Repeat the procedure to import the other layers also in the Graphics Import

editor.

You will observe the selected layer in the display area. For e.g. in figure,
GERBER file generated for COMP.LAYER (with Copper Pour Area) of a project is

aesssce  Jeasses
(m psssee

Neopnee ssasslee
L f _

Component Layer Component Layer- Superimposed view
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shown in figure below.

The above procedure must be repeated for all the required layers. Note that
once artwork files are created it is possible to switch between preview of

different layers by direct selection of one of these files.

Gerber Mechanical Plots

This window allows setting the parameters for gerber mechanical plots on both
Component and Solder side. The window opens with the Component Side, by
default. Here the Generate Mechanical Plot for Component Side checkbox is
unchecked. Enabling this checkbox displays the list of parameters that may be
set.

1. Select Fabrication @ Setup. This dialog box is shown below.

=S Fabrication Data Manager

Categary Getber kMechanical Flots
=) Gerber Photoplotter D ata i Sl Sk I
i b Gerber Arbworks

i Gerber Mechanical Plats v Generate Mechanical Plat for Companent Side

=1 NC-Drill Data

Output Contents B | Layer for which [Mechanical Plat - Component Side] iz to be generated

PLCE Assembly Output Current Layer |EDMF

.. Bare Board Testing Bl | Board enlities to be plotted
Board Outline =
Board Description Motes W
Dimenzions [
Component Outines =

B | Padstack entities to be plotted

Pad Frames r
Hole: Outlines r

Execute |

Aocept | Cancel |

2. Click Execute, then a Gerber Output window appears.
3. Click Execute. ‘Gerber ASCII output completed’ message appears in the

bottom of the window. The output obtained will be a text file.

10
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Introduction to NC Drill

In generating the NC-Drill, the system extracts information about the
whole positions, sorts them according to drill size information. The different
hole sizes are grouped together and generally sorted to drill in a specific order.
This grouping may be done based on sizes, type of drilled hole, like through
plated or non-plated, via type like buried or unburied etc. This is generated as
a drill tape data. The data may be used directly on any numerically controlled
drilling machine. This NC-Drill data is of the EXCELLON format, which is the
accepted industry standard.

NC Drill Output Parameters
1. Select Fabrication - Setup = Fabrication data manager - NC-

Drill Data. Depending on the equipment used by the PCB manufacturer

some parameters must be set prior to generation of NC drill files.

== Fabrication Data Manager

Categary MNC Drill Data (Excellon Format)
=B G_erber Fhaotoplatter D ata B | Excellon Dutput Format
- Gerber Artworks Output Units Inches
.- Gerer Mechanical Plots Oritted Zeroes Trailing
I HHpUE anents Tool Size Units Inches
i PCB Agzzembly Output - — —
Biate Board T estin Tool Size Precision 3 digits
g Tool Magazine Size 8 Toolz
B | MCOvill bit mavement Optimization
Optirnization rethod [Mone
Accept Cancel

2. Set the following parameters

Output units - Inches or Millimeters.

11
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Omitted Zeroes- Leading or Trailing.

3. Click on Execute, NC Drill Output window appears.

Visionics

4. In this window check Prepare drill database for Template only and Check

for multiple holes in the same XY position.

5. Click on Execute. In this window after execution displays a message ‘NC

Drill Output Completed’.

6. Click Close and Accept Fabrication Data Manager.

MNC-Drill Dutput

ML Drill D atabaze Contents |

Patch: Tool: Size: Holes:| =~
Patch 0 Start
Tm 0.032" 18
02 0.035" 3
T03 0.040" 4
Patch 0 End
Tatal: 25 J
v PFrepare Drill Database for Template only
v Check for multiple haoles in the same # position
Report File:
Output Ta:
Template
MEC-Drill Dutput Completed
T Close
Preview NC- Drill data:
Select Tools & Template (notes)
r + 4+ + + + + 1 BIARD:  RC Coupled Amplifier
FIM HOLES WIAS TOF - BOTTOH
" ¥-Size! 1.600 inch
m+ + + + + + Y-Size! 1,180 inch
M v ++ ++ ¥=Fanel: l.edEd inch
H e i v-Fanels 1.18@ Inch
L _
FATCH- @
ToOLE: A0 lnch 2 Count
+ Ta1 A, 832 1s
= Tez 8, 835 3
M Taz 8, 848 4
Total hales: 25

12
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Introduction to PCB Assembly outputs

Visionics

When the manufacturing volumes are high and high in component density,

designs like SMD, manual assembly becomes difficult. In such cases, automatic

component insertion technique is required in a specified format to drive

automated machinery to position the components at exact location. As this

data is machine specific, there is a provision for both Generic as well as IPC-D-

355 standard format of the output.

Generate PCB Assembly outputs.

1. Select Fabrication & Setup 2PCB Assembly Output.

abrication Data Manager

Category

- Gerber Phatoplotter D ata
e Gerber Artworks
i e Gerber Mechanical Plats
El- NC-Diill Data
e Output Contents
= 'C bly O utput
. Bare Board T esting

FCE Assembly Outputs
Generc  IPC-D-355

B | General

Coordinates Unit

Inches and Degrees

Sequence of Component

FrD Components first

Sort Fart M ame

B |.Job Description
Jab Mame R Coupled Amplifier
Title RC Coupled Amplifier
Drawing ?
Rewision 7

B | PCE Parameters

Thicknesz of PCE 0.05908"
Height of PMD components owver PCB 0.03937"
MNumber of PCB Fiducialz 2

PCE Fiducials Size 0.0s00"
FCE Fiducials Horizontal Shift 0.0300"
PCE Fiducials “eritcal Shift 00300

Output PCE Patern Tolerance

Output PMD Components Talerance

I

=
r
Execute |

Accept |

Cancel

Click on Execute. Output is a extension .PCK extension file.

Save it

Select IPC-D-355 tab on top of the Fabrication Data Manager

window.

5. Click on Execute. Output is a .355 extension file, save it in the desired

location.

13
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Introduction to Bare Board Testing outputs

Bare Board Test (BBT) is like quality check usually done by the
fabricator to check the open & short circuits in and between the tracks. A
supply of 50 volts is passed through the tracks and this job is done by
automated machines. A probe sort of thing is inserted through the pads so as
to probe. A netlist is generated from the gerber (it is not generated from the
design) so that to cross check the actual physical PCB manufactured with
respect to actual gerber in order to find out the fabrication errors. This is a
special on board test outputs generated in Generic and IPC-D-356A.

Generate Bare Board Test outputs

Select Fabrication 2 Setup.
To setup parameters for Bare Board outputs choose Bare Board Testing node
from Fabrication data manager choose either format and set the required
parameters. Click Execute to generate the Bare Board Testing output in either
Generic or IPC-D-356A format.

= Fabrication Data Manager

Categary Bare Board Test Cutput
=1 Gerber Photaplatter Data Genenc | IPC-D-3562 I
Gerber Athwarks g

o Gerber Mechanical Plots General

= NC-Dirill Data Co-ordinates Reference Board =min, *r'min

L Output Corterts Board Yiewed From Top

.. PCEH Azzembly Output Coordinates Lnit Inches

Bare Board Testing B | Contents [Connection Points:]
Component Pads %7 Coordinates [vl
Component Pads ¥ Sizes I
“ia Hole Pads ¥ Coordinates v
Yia Hole Pads =Y Sizes v

B | Contents [Conductors):

Trace Seaments I
Copper Pour Areas v
Flain Copper [tems v

Execute |

Accept | Cancel

The output for Bare Board Testing is obtained as a text file.

14



