¥ Pentalogix LLC
2960 Camino Diablo, Suite 105, Walnut Creek, CA 94597, Tel. (925) 952-3890, www.pentalogix.com

How To Panelize PCB Data Using ViewMastergEZ

You can import PCB CAM data in ViewMasterEZ and then edit it to produce panels that you can send to
PCB manufacturers. ViewMasterEZ imports multiple file formats: Gerber, ODB++, NC drill data, Barco
DPF, HPGL etc. In this app note we will focus on importing Gerber data, panelizing the data and then ex-

porting the Gerber files for the panels.

Importing The Files

There are many ways to import Gerber files into ViewMasterEZ:

o “File/Import/Gerber” or “File/Import/Guess”: convenient when importing one file at a
time. This method imports a file into the “current layer”, so you have to make sure you have the cur-

rent layer set before importing.

e Dragging and dropping a Gerber file onto the layers toolbar or into the main view. When dropping
on the layers toolbar the data will be imported into the layer where the file is dropped. When drop-
ping onto the main view, all previous data is erased and the data will be imported into layer 1.

e ‘“File/Import/Directory’: this is the preferred method when you have several files that make

up a design (one file per layer).

In our example we will use “File/Import/Directory”. Activate the command as shown below:

_ﬁi New_job - ViewMasterEZ

Fle Setup Wiew Go Select Edit Insert Tools Help

New Ctrl+N J Only|7| 13 <Unnamed>

Open... Ctrl+0
Open Options 4
Reyvert o Saved)
Save Ctrl+S
Save As...
Sawe By Beand [Layer,
Save Options 4
Milestone 4
Geber.. P2
Export 4 From Layers Ctrl+F2
HPGL...
TRl Alt+Enter Dril & Rout...  Shift+F2
Report ' Apertures...
Print... Ctri+P EhE=
Print Preview... DR e
Print To ".bmp" File 4 etiist. .
Job...
Recent Fle Bitmap...
Exit Alt+F4 Guess... F4
18 I:I Directory... Ctrl+F4
19 l:l Zp...
20 |:| File Path Options 4
3] [

Navigate to the desired folder and press “Select”:
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Look in: I@ Sample Gerbers ﬂ

Samplelup.z'

My Recent =) sample1up.5
Documents = Sample1up.6ss
@. [=) sample1up.dri
[=) Sample1up.m1
Desktop [= sample1up.m6
Samplelup.oln
. =) Sample1up.p1
[=) sampleiup.s1

My Documents

.

My Computer

-
My Network
Places

Current Folder

D:\Sample Gerbers

Select I

Cancel |

Options |

It is best if the folder contains only the data to be imported, because ViewMasterEZ will examine all the
files in the folder and try to determine the file type and format of each. If there are many extra files, the

work to interpret them is wasted time.

You will get a result dialog as below:

sl | o Blue text indicates the format information is included in the file.

Green textindicates the formatwas calculated frarm 'Blug! files
Fed textindicates the board size doesn'tfit within the chosen board size limits

Mote: The arder in which the files are listed here is the order in which they will be imported.
Highlight the file then use the "Move Up" and Move Down'" buttons to change the impart order.

Mave Up | flmwve Do |

~lrport
File Narne | File Type | ~ Board Size | Units | Le.. | Fi... | Omit Zeros | Coordinates Arcs
Samplelup.] ExT. GERBER 7.845 % 5.436 in English z B Leading Ahszolute Cuadrant
Samplelup.2 ExT. GERBER 7.8 5,496 in English & B Leading Ahszolute Cuadrant
Sampleluphb EXT. GERBER FEXEA in English z B Leading Absolute Cuadrant
Samplelup.bss EXT. GERBER TAHEAZT in English z b Leading Absolute Cuadrant
Samplelup.rml EXT. GERBER TAHE33Tin English z b Leading Absolute Cluadrant
Samplelup.mb EXT. GERBER TEXE337in English z b Leading Absolute Cluadrant
Samplelup.oln EXT. GERBER 8.296 X 5.796 in English z B Leading Absolute Cluadrant
Sampletup.pl EXT. GERBER FERINTA 43744 0n English z B Leading Absolute Cluadrant
Samplelup.sl 8.261545.4925 in English z B Leading Cluadrant
Samplelup.dri C-Excellon i £l Trailing / ute
4 |

To select/ deselectfiles farimport, highlight the file and use the buttons below.

I | LA

Do Not lmport OtherFiles Found In Directary——————————————————
File hame | File Type | File Marme | K= |
Cancel
FeScan
4
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ViewMasterEZ has found a number of Gerber files and one Excellon NC-drill file. If desired, you can rear-
range the order of the files using the “Move Up” and “Move Down” buttons. You can also remove files
from the list to be imported by pressing the down arrow in the dialog. Note that the format of the files has
been detected by the scan routines so now you are ready to import. Press “OK”.

The data is imported as shown:

ﬁ Samplelup.bin - ViewMasterEZ - Dlﬂ
File Setup View Go Select Edit Insert Tools Help
J O(s( | @] =[x CEJE_EIH anly [~ [ 1) <Unnamad> v|;| only [~ Dfio [caro ;' Only [~ Net [7 =]
E x
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2 [

23

24 |
finch =] | %|[Be7e v|[pseee élﬂﬁl Zoom 07204 &l@g' 1@|@| §|§|m|m| @|§|

[Job loaded from "D:\plots\Samples\Sample Gerbers\Sample1up.bin" 7

If you want to see what each layer contains, you can do “Setup/Layers” and you will see:

Bl Layers Table

[~ ByBoard Layer Impart Layer Files | QerberOptiDns...l Drill Options... | ﬂl ] @l
L# |ELayer [Mame Type Traces Pads Pol Caolor is MNeg |Sc
1 Sample'lup.'l CPU v | 2482 2742 0 # |
2 |z Samplelup.2 SIG - |1262 1668 i v [ |
K L Samplelupb SIG ~ |1045 1668 i v [ |
4 B Samplelup Bss CPL ~ | 1265 1677 0 v - |
5 7 Sarmplelup.dr DRI ~ |0 1668 0 [v [ |
B 8 Samplelup.ml hSU ~ |0 2742 0 [+ - |
7 E] Samplelup.mB hASL ~ |0 1677 0 v [ |
& o Samplelup.pl SRLU ~ |0 1065 i v [ |
9 1 Samplelup.sl SKU | 4807 0 0 2l - |
1 e Samplelup.oln BOL - |4 0 0 v - |
11 |11 SIG |0 i] i] v [ |

We have adjusted the layer “Type”s manually, but they have no relevance for step-and-repeating.
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As you see, this data is properly aligned. Often the data in input files is not aligned, so this would be the
next step to do before panelizing. This is commonly needed to align drill files with the Gerber data. We
will not show you in this tutorial how to do the alignment and will assume that the data is aligned.

Panelizing The Loaded Data

The next step is the panelization. For this you will need to use the commands in the “Edit” menu. This
tutorial shows the simplest and most common way of panelizing which replicates the data in a matrix. You
can also use editing commands to generate more complex step and repeat patterns, where the steps are
not the same or some images are rotated (etc).

The step and repeat commands (“Edit/Edit Selection/Step And Repeat”) act on the “selection”.
You could in principle select only part of the data and step and repeat it, but in this case we want to step
and repeat the whole data.

So, the first step will be to select the whole data (“Select/Select All"). Note that most of the View-
MasterEZ commands have shortcut keys (which you can see when you pick the command from the
menu). For “Select All”itis “CtrI+A”, so you could have just pressed CtrI+A to select all the data.
The selected data is shown in white, so at this point your view should be drawn in white.

We will now step and repeat the selection by picking “Edit/Edit Selection/Step And Re-
peat/New”. The following dialog appears:

Step And Repeat Selected Eleme X|

~MNumber of Images

N )

- Step Distance

(" Tocorresponding elements .z .z

—+i

oS oo

4+

(~ Tocenters of edge elements .z .z

4+l

[~ Use step and repeat hlocks

We have specified 3 copies in X and 2 in Y which will create a matrix of 3 X 2, so 6 copies. The step be-
tween copies can be specified in the three ways shown. “To edge of images” will create the specified
spacing between images, so 1.5 inches in X and 2.6 inches in Y.

We leave “Use step and repeat blocks” unchecked. If checked, the generated data will not be ed-
itable after the step and repeat and will be exported with step and repeat commands (so resulting in
smaller files).

After pressing OK, deselecting (“Select/Clear Selection”) and zooming out, we get the following
view:
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_ﬁ‘i Samplelup.bin - ViewMasterEZ - Dlﬂ
File Setup View Go Select Edit Insert Tools Help
| D|=(a] &@2] =[xl CEJE_Q“ onty [~ [[2) Sampletup 2 v| <| omy oo [cmio <] oy met|r =
= Il
> Il
10 -
o]
12 l:|
13
14 l:l
15
16
17
18 l:l
1w [
en l:|
a1 l:'
22 l:l
23
24 ﬂ
!mch ﬂ _XIIU _YIIU élg & ZDDm'ID.2544 gl@gl El@l Elﬁlmlml @lﬂl

[154512 elements removed from selection A

The data is step and repeated as desired. We are now ready to export the data to generate the files to be
sent to the fabricator.

Exporting The Panelized Data

For this we will use the “File/Export/Gerber Extended’ command. The export mode that we will
pick uses the layer names as the file names of the exported data. Since we do not want to overwrite our
original imported files, we will have to rename the layers. We do this in “Setup/Layers”. You could type
in any names you want in the “Name” column for each layer, but there is an automatic way to rename all
the layers. For this, you type “Panel .*” (or “anything.*") in the name box for layer 1, then press Enter.
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Il Layers Table

' [ ByBoard Layer Impart Layer Files | gerberOptiDns...l Dill Options... | if
L# |BLayer |[Mame Twpe Traces Pads Fol [Meg
| 1 1 CPU - 14772 16452 0 I
2 |z Samplelup.2 SIG - |7572 10008 i _|_
3 |5 Samplelups SIG - | 6270 10008 i _|_
| 4 3] Samplelup bss CPL ~ | 7590 10062 0 _|_
b 7 Samplelup.dr [B]] = i} 10008 0 _|_
. B g Samplelup.ml MEU -~ |0 16452 0 N
7 9 Samplelup.mb MSL -~ |0 10062 0 _|_
8 10 Samplelup.pl SPU -~ |0 63490 0 _|_
il 11 Samplelup.sl SkU - | 28842 a 0 _|_
10 1z Samplelup.aln BOL -~ |24 a i _|_
1|11 SIG |0 i 0 e
12 |1z SIG |0 i 0 e
12 1= i n n n — —

This will cause all the name prefixes to be replaced with “Panel”, while keeping the suffixes (file exten-
sions), as shown below:

Il Layers Table

[~ ByBoard Layer Import Layer Eiles | QerberOptiDns...l Drill Dptions... | ﬂl EI @I
L# |BLayer [Mame Type Traces Fads Paol Wig Eg_l
K _CPU - [14772 16452 0 ¥ |
2 |z Panel.? SIG - | 7572 10005 0 ¥
3 |5 Panel.5 SIG - |5270 10005 0 ¥
1 s Panel.bss CPL v [7590 10062 0 ¥
5 |7 Panel.dri DR v |0 10008 0 ¥
B |a Panel.m MSU - |0 16452 0 ¥ |
BE Panel.mb MSL ~|0 10062 0 ¥ |
8 [0 Panel.pl SPU ~|0 B340 0 e
5 |1 Panel.s1 SKU -+ [28842 0 0 F |
10 |12 Panel.ln BOL - |24 0 0 ¥
11 1 I3 _In fl fl [

After closing the dialog, do “File/Export/Gerber Extended”. The following dialog appears:
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Save jn: I@Sample Gerbers j Q¥ e Er

Samplelup.1
2 Samplelup.2
My Recent Samplelup.5
Documents Samplelup.6ss

m,‘ Sample1up.dri
Samplelup.m1
Deskiop Samplelup.mé6
Samplelup.oln
. Samplelup.pl
Samplelup.sl
My Documents
»
My Computer
-
My Network . ) P ——
Places File name: FI|E! name for combined.., j Export
Save as type: IAII Files (*) LI Cancel |

Layers to Expart:
: Method

® Layer by layar
¢ Combhined

Options |

You can use this to navigate to any folder where you want the output file to go.

All layers are selected in the “Layers to Export” box and the “Method” is “Layer by layer”. This
will cause each layer to be exported to its own file with the file name given by the layer name. The “Com-
bined” method causes all the layers to be exported merged into one file, whose name can be specified
by typing in the “File name” box.

There is one more thing to set up: the format of the Gerber files. For this, press the “Options” button.
You will get a dialog with many tabs with format options. To set these, you need to know about Gerber
format. If you don't, you can leave the defaults or copy the settings from the import files (you can see
those in the “File/Import/Directory” “Scan Results” dialog (see above).
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X

Data Format | Origin | Fields | RS274-X Options | Polygons |

Left of decimal: Im vl
Right of decimal: Ia - I

~ OmitZeros
(" Trailing (@ Leading

~ Position Coordinates
(" Incremental ® Absolute

r Units
(@ English  Metric

~ Character Coding
@ ASCI (" EBCDIC " EIARS-244

~ Arc Interpretation
( Quadrant (@ 360 Degree

OK | Cancel | Apply |

The only important setting is the “Right of decimal”, which specifies the resolution of the output data
(the implied decimal point in English units is for inches). The larger you set this value, the less likely you
are to get rounding problems. So, if the site you will be sending the data can accept it, best to set this
value to the maximum (6 — which gives a resolution of a millionth of an inch).

After setting the options (you only need to do this once since your settings will be remembered), you can
press “Export” in the export dialog. Your folder will now look like this:

ols  Help |JAgdr&|h'i'| D:\Sample Gerbers ﬂ > e
arch || Folders |vx % Lﬂ :I_'] \ﬂ|n_,> B

Panel 2 Panel 5 Panel 6ss Panel dri Panel ml Panel mé Panel oln
Panel.p1 Panel.s1 Samplelup.l Samplelup.2 Samplelup.5 Samplelup.... Samplelup.dri Samplelup....

»

Samplelup.... Samplelup.oln Samplelup.pl Samplelup.sl

The “Samplelup.*” files are the originals and the “Panel.*” files are the panelized Gerber data.
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Notes

One of the exported files is a drill file (“Panel.dri”) and is exported in Excellon NC-drill format (not
Gerber). This is because any layer which has the type set to “DR1" will be exported as NC-drill, even
if “File/Export/Gerber Extended”is used. If you don’t want this, you can always set the layer
type to something else (“SIG”, for instance). Drill files have their own format parameters and you will
have to set them (once) to match your desired format. This can be found in “Fi le/Export/Drill”
—“Options”

While working on a job it is often useful to save the state of the job so you can reload it. You can do
this with “File/Save” or “File/Save As”. This will create a binary file (with extension “.bin”),
which contains all the data for your job and all the settings for shapes and layers. You can later re-
open these files with “Fi le/0Open” or double-clicking on the file. Moreover, if your fabricator has
Pentalogix CAM software, you can send them .bin files (no need to export Gerber). This way accu-
racy is guaranteed and you only need to send one file.

You can download a manual for our CAM products from:
ftp://ftp.pentalogix.com/Documents/CAMGuide.pdf. This manual is a bit out of date, but it contains
descriptions of all the basic editing operations. Be sure to scan the release notes (.pdf file in the
ViewMasterEZ installation folder) for new features and commands, as many have been added since
the manual was created and they will make your life easier.
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